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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterias de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en linea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio publico significa que nunca ha estado protegido por derechos de autor, o bien que el periodo legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible у útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 


Google books 


https://books.google.com 
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We take pleasure in anvouncing to the 

A Prize students who are taking the electrical 

Offer. engineering course in the various Uni- 

veraities of this country that we bave 

decided to award prizes for the most meritorious 

theses sent us by studente graduating this year, as 

follows: First prize, $25; second prize, $15; the next 

three best theses to receive honorable mention witha 
à year's paid subscription to ELECTRICITY. 

The conditions of the competition will be as fol- 
lows: Competing theses shall be sent in anonymously 
indorsed on the outside For Electricity’s Thesis 
Competition." Each thesis should be either accom- 
panied or followed by a sealed envelope oontaining 
the anonymous or assumed name under which the 
thesis was sent in as well as the correot name and ad- 
dress of the author and the name of the University 
or College he represents. These envelopes will not 
be opened until all the theses submitted have been 
carefully examined and those deserving of prizes se- 


` lected. Each of these envelopes should also contain 
а note from the Professor of Flectrical Engineering 


of whatever University the student is attending, 
stating that the candidate is eligible to enter the 
competition. 

The merit of the various theses submitted will be 
judged by the editorial staff of ELECTRICITY, assisted 
by апу outside experts it may be deemed advisable 
to call in. 

The theses will be graded according to their appar- 
ent permanent value for the advancement of practice 
or theory in electrical engineerivg. No thesis which 
has previously been published in fall or in substance 
will be eligible for the competition, and wherever in 
а thesis it is found necessary to quote an authority 
credit must be given. 

The two theses awarded first and second prizes will 
appear in thecolumns of ELECTRICITY duly credited 
to their respective authors, as also those receiving 
honorable mention. The right is reserved to rejeot 
all theses submitted in case none is found worthy 
of a prize. 

All theses awarded either a prize or honorable 
mention are to become the property of ELECTRICITY, 
although all drawings will be immediately returned 
after publication as well as those theses receiving 
neither prize nor honorable mention. 

We make this announcement at the present time 
во as to give the students who desire to enter this 
competition ample time to prepare oreditable papers, 
No definite time is specified as to when all papers 
should be in, but if possible we should like to have 
tbem all on hand by August 1. 

If the conditions of the competition as set forth 
above are not thoroughly clear, we will be pleased to 
answer any inquiries relating to this matter. 


equipped with a 15 HP. motor. 
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If all the reporta we h 


Novel tbe coming summer should see the 
Electric Klondike well equipped with trans- 
Railways. portation facilities. Several compa- 


nies have already been organized and 
otbers are about to be formed for the purpose of ооп- 
structing electric railways into that country. 

In an editorial which appeared in ELECTRICITY 
some time ago, we suggested as the most suitable 
form of railway а single rail electric road with the 
rail some distanoe above the surface of the ground. 
А company is now being formed in Seattle, во we 
understand, and plans bave been prepared for an 
eleotrio road which it proposes to build over the 
Skaguay trail and which is to be erected after the man- 
ner we suggested. The track is to consist of 12 by 
12 inch posts six feet high and fourteen feet apart, 
on top of which will be strung two timbers 6 by 12 
inches, and twenty-eight feet long, on wh'oh a 30 lb. 
steel rail is to be placed. The cars it is proposed to use 
are to be fifteen feet long and four feet wide, having 
but two heavy wheels, each of the latter being 
When in operation 
two cars will be joined together by heavy overhead 
beams and run one on either side of the rail, making 
practically one car. The bottom of the cars will 
be two feet above the surface of the ground, which 
will enable them, so it is thought, to successfully 
plough their way through any ordinary snow drift, 
It is estimated that 1,000 feet of track a day can be 
built in Alaska at a cost not exceeding $5,000. 
Although this would make a road oost $26,400 per 
mile, considerably more than the ordinary vrolley, 
when the rugged nature of the country is taken in- 
to consideration this amount does not seem exoessive, 
A trolley of the above description would appear to be 
admirably adapted to the needs of such a country, 
but it would seem as though it might be farther im- 
proved upon by placing the rail ata greater eleva- 
tion. This might increase the first cost slightly, but 
it wonld effect a great saving in wear and tear, and 
would allow of greater speed being made. . 

Another company composed of American capitalists 
propose overcoming the difficulties of the Dyea trail 
in а rather novel manner, by means of an aerial rail- 
way. Steel columns thirteen feet in height will be 
erected one hundred feet apart, from the top of wbioh 
wire ropes will be suspended which will constitute 
the track. 

Specially designed cars will be hung from this 
track by means of steel bars, each carrying two 
grooved wheels running on the cable. A lower cable 
attached to the vertical bar of the car will be used 
for propulsion, which will be accomplished by means 
o! а stationary motor. The promoters! idea in 
building this railway, which will be bat seven and 
one-half miles long, is to afford a speedy and easy 
method of transportation over an exceedingly rough 
portion of the route. 
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The unusual difficulties attending the construc- 
tion and maintenance of an electrio road in that part 
of Alaska require the adoption of extraordinary 
methods, and the next few months will therefore 
probably bring forth a number of unique systems of 
electrical propulsion. 
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The New York Herald has recently 

Telephone devoted considerable of its space to 

Charges, discussing the existing telephone 
rates in this city and comparing 
them with similar obarges made abroad and in other 
cities in this country, As is well known, in New 
York a subscriber has his choice between what is 
known as the flat rate system, whioh costs 5240 а 
year and which means unlimited service, and tbe toll 
system, which limits him to six hundred conversa- 
tions a year for which he is supposed to pay $90. 
Chicago has telephone rates that vary from $175 a 
year for unlimited service to $58.40 a year for a 
limited service. In Philadelphia the charges for un- 
limited service are even lower than in Chicago, and а 
business house can have an instrument installed and 
use 16 as often as required for $160 a year. "This 
same service in Boston costs $180. 

New York City has all along had the reputation of 
being the stronghold of the Bell Company, and jadg- 
ing from the charges that subscribers are obliged to 
pay, this would certainly seem to be the case. Now 
the question naturally arises, why are the telephone 
rates in this city 80 much higher than in other large 
communities of the United States? The daily pre- 
viously referred to endeavors to solve this problem, 
and publishes an interview with Mr. U. N. Bethell, 
general manager of the New York Telephone ('om- 
pany. To the question as to whether it would not be 
possible to radically reduce the present rates and still 
leave a profit, Mr. Bethell is quoted as follows: 

‘‘You must take into consideration our very heavy 
expenses, such as the subway charges. It costs us 
about $800 a mile. Then, our rentsare much higher 
than in otber oities. Why, we pay $10,000 for one 
little office. You don't find such rents even in 
London or Paris. Again, we have to pay much 
higher wages than in European cities. In short, 
nearly all of our expenses are beavier than abroad. 
The same thing holds with the larger cities of this 
country.’’ 

In the above answer the whole point of the in- 
quiry seems carefully evaded. 

It is unquestionably true that foreign rates would 
‘naturally be lower than the average rates in this 
country, principally on account of the labor item, 
‘but this argument no longer holds good as regards 
Boston, Philadelphia and Chicago. The rents in 

"New York are undoubtedly higher than in the latter 
cities, but assuming similar rates in all these cities, 
this difference in rent should be more than made up 
by the difference in the number of subscribers. 
There is no gainsaying the fact, however, that the 
expenses of a company such as the New York Tele- 
phone Company are heavier in a city like New 
York tban in the other municipalities mentioned, 
but there can be scarcely any doubt that the present 
‘telephone rates could be materially reduced and still 
leave tbe company a fair profit. So long as the gen- 
eral public are willing to pay high rates and make 
no effort to have them reduced, во long will they re- 
main higb. The Bell monopoly has always been run 
by а set of enterprising business men who are not in 
the habit of allowing chances to make money slip by 
them. 

Regarding the qnestion of high rates the Herald 
says: 
„Other directors of the New York Telephone 
Company refused to discuss the matter. According 
to the reports of State investigating committees the 
company is making very large profits, the amount of 
which, however, is not published.“ 
‚ There is scarcely any doubt but what their profits 
are large. With 21,000 subscribers in New York, 


which this company acknowledge they have—5,000 
paying $240 a year and the other 16,000 who have 
limited service paying $90 a year—the total gross 
revenue would amount to $2,640,000. This, of 
course, does not include the amounts taken in each 
month from the subscribers who have limited service 
and who frequently call up more times than their 
rate allows. If the operating expenses of the local 
company are two-thirds of the total gross receipts, 
and it is rather difficult to see how they can be much 
more, there would still be a balance of almost 
$1,000,000 left. That certainly looks as if the existing 
rates could be further reduced and still leave a fair 


. profit. 


The Paris edition of the Herald recently mentioned 
a circumstance which is often lost sight of and which 
is sometimes a source of expense to a corporation. It 
refers to this matter as follows: 

“АП the companies in New York аге more or less 
liable to have to pay out money to keep ‘equare’ 
with the ‘powers that be,’ and most business men, 
used to large enterprises of the kind, would consider 
thatit would be disastrous to a company to have the 
telephone system taken over by the Government so 
long as the ‘spoils’ system is so much in vogue. 
Hence, for an efficient telephone service, private 
companies are considered in America as more gatis- 
factory.’ 

In Paris the telephone system is controlled by the 
(Government, and although such an arrangement 
works fairly well there and in Europe generally, and 
usually ensures low rates, 16 can scarcely be recom- 
mended for this country. The rate in Paris for un. 
limited service is but $-0 а year, this low charge 
probably being accounted for by three circumstances 
which do not exist in New York, First, the coat of 
labor, as is well known, is much lower in France than 
in this country; secondly, no expense is incurred for 
subways, as the cables are placed in the sewers; and 
thirdly, there is no great desire on the part of the 
Government to make money, as would be the case 
were the system operated by an independent com- 
pany. Аз we have already stated, however, it is 
hardly fair to compare the rates in New York with 
those abroad, but what we can base our comparisons 
on are the existing rates in other large cities of the 
United States. In comparing these charges we find 
that the public in New York are payiog 25 per cent. 
more for telephone service than the people of Boston, 
who apparently have the next highest rates. "This is 
scarcely just, for although the cost of operation may 
be slightly higher in this city, there is no such 
discrepancy as the difference in charges would lead 
people to believe. When the general public awake 
to the fact that they are paying exorbitant charges 
and demand a reduction it will be forthcoming, and 
no one need be afraid that this would result in a 
receivership for the telephone company. 
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Mr. А. 5. Hibbard, general 

Proposed Trolley manager of the Chicago Tele- 

for phone Company, recently sug- 
Ch'cago River. gested that the Chicago river 
be navigated by electric 
lighters, llis idea would seem to be to bave an 
outside harbor with almost limitless dockage and 
use the river exclusively for the trolley boats, the 
purpose of which would be the lightering of big 
freighters in the outer batbor and the distribution 
of cargoes almost at the merchant’s door. Mr. Hib- 
bard thinks there is ample room for operating four 
parallel trolley lines, and that power could be ob- 
tained very economically from either the drainage 
canal at Lockport or from the large electric planta of 
the city. In the Milwaukee Sentinel Mr. Hibbard 
is quoted as having made the following statement 
regarding these river trolleys: 

“This is no dream, no idle fancy of a visionary, 
but a plan that will appeal to the practical, common 
sense of any competent electrical engineer. Chicago 
bas reached a point in ber growth where no small 


half-way measures should be considered. We must 
plan in keeping with our present standing and great 
possibilities. І would summons electricity — that 
wizard of the century—to help us banish many of our 
greatest evils, No one will question that our present 
harbor facilities are wholly inadequate; that swing 
bridges are an hourly torture to our nerves and 
patience; that the tunnels are a back number, and 
that our unsightly river is the butt for a nation’s 
ridicule. The drainage trustees promise to make the 
river quiok running, clear and wholesome. I would 
cover its surface with busy commerce and by means 
that would add no taint to the air or discolor the 
limpid water.“ 

This plan, as suggested, necessitates the use of 
steam tugs to take these electric lighters from the 
mouth of the river where the trolley wires terminate 
to the loaded vessels in the harbor as well as to bring 
them back. Moreover, with four lines of wire run- 
ning up the river, the boats using the inside wires 
might find difficulty in making their docks, as doing 
во would necessitate their letting go of the overhead 
trolley. This could be remedied, and it would 
probably be found necessary to do so by placing stor- 
age batteries on each of the lighters whioh could be 
obarged from the overhead conductor. The adding 
of storage batteries, although it would increase the 
cost, would also enable a lighter on reaohing the 
mouth of the river to dispense with the services of а 
tug. 

Undoubtedly the advantages of such а scheme 
would be its cleanliness, due to the absenceof smoke 
and soot. As regards the financial aspect, it is 
questionable whether this arrangement would be 
any more economical than either gasoline or naphtha. 
Were electricity used, three separate units would be 
required, whereas but one would be nesessary were 
either of the other two motive powers adopted. 

Whenever the water of the Chicago river flows 
toward the Mississippi, as it presumably will when 
the Crainage caval is completed, it would be far 
preferable to use the river as Mr. Hibbard suggests 
rather than to cover it with iron planking and 
asphalt with a view to making a buge culvert of it 
as Mr. Yerkes has suggested. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


A Westinghouse Kick. 


( From the Boston Herald.) 

The following account of the rumored difference between 
the General Electric and Westinghouse companies is given 
in New York: According to the terms of the agreement, 
the General Electric Company was to receive 65 per cent. 
and the Westinghouse 35 per cent. of the business. Should 
either company do a greater percentage than the amount 
stipulated, it agreed to pay over to the other a certain per- 
centage of the revenue derived therefrom. The General 
Electric Company ran ahead of its proportion. Westing- 
house brought the matter to the attention of the directors 
of the two companies, a number of conferences were held, 
and an agreement was reached satisfactory to both parties 
and relations are harmonious. 

It must have been astounding as well as irritating 
to Mr. Westinghouse to be obliged to hold several 
conferences in order to decide a matter that was 
plainly set forth in the bond between the companies, 
and he will hardly be able to promptly rid his mind 
of the fact that the attempt was made to overreach 
him. But he should have known that he is unable 
to cope with Charles A. Coffin in such affairs. He 
will find that future conferences for the settlement 
of questions between the two companies will be more 
and more prolonged and less and less satisfactory 
until the end is reached. What the end will be we 
will not venture to prediot, but there is a fable about 
the wolf and the lamb that suggests the probability. 
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ACCORDING to the public press the temperance 
circles of Chicago have been of late terribly stirred 
up, not to say overwhelmed, by the discovery that 
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the electrio light plant of the building they ocoupy 
actually furnishes light to а saloon. We fail to see 
why the temperance society should object to let- 
ting their light 80 shine before men." 
х N + 
The Manhattan Elevated Contract Will Ве But a 


Drop in the Bucket for the General 
Electric Company. 


Regarding the recent decision to equip the ele- 
vated system with electricity, Manager W. J. 
Fransioli made the atatement that a fair estimate of 
the total average power needed to operate the ele- 
vated railroad system was about 75,000 horse-power. 
With a view to showing how absurd it is for the 
General Electric Company to rely on tbis contract to 
help them to а dividend-earning basis (provided of 
course that that organization gets the whole con- 
tract, without the Westinghouse Company coming 
in for its share), we bave made the following cal- 
culation. Assuming that the 75,000 HP. costs $10 
per HP. for electrical generators and appliances and 
$10 per HP. for motors, eto., the total contract for 
this electrical apparatus would amount to $1,500,000, 

The amount of business required by the General 
Electric Company to pay dividends on its present 
capitalization is about $45,000,000 per annum. Its 
present business amounts to about $12,000.000 per 
annum. There is therefore a deficit in business at 
present to earn dividends of $33,000,000 per anoum. 
As the Manhattan contract amounts only to $) ,500,- 
000, i$ would be necessary for the General Electric 
Company to get nearly two such contracts a month 
to earn dividends on its present capitalization. And 
yet it is trying to cheer up its drooping stookholders 
with vague intimations of millions of profit. 
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CHICAGO is eaid to have started what is known ав 
the trolley church collection boxes. A wire is 
stretched from pew to pew upon which little carriages 
are strung. This contrivance is operated hy elec- 
tricity, and the minister by merely touching a but- 
tou located in front of him on the top of the pulpit 
releasts these little cars simultaneously all over the 
church. The great advantage claimed for the trolley 
collection boxes is that it keeps the amount of each 
contribution a secret from those sitting in the vicin- 
ity. We hardly think this will prove an advantage 
in fashionable churches, for without the possibility 
of one's neighbor eeeing the amount of a donation, 
the total collection would probably be considerably 
amaller than usual. 
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IT now seems that Emperor William of Germany, 
not content with having tried his band at painting, 
poetry, oratory and numerous other tbings, is about 
to enter the field of electrical science. The London 
Electrical Review says : Не will lay aside for the 
time being his brush and palette, will hold the 
Muses in abeyance, will stable his Rozinante, forget 
the sound of martial musio, and in a serious manner 
sit down to devise an eleotrio tramway system such 
аз по man ever invented before him. We learn that 
It has been left to him to decide what system of eleo- 
trio traction shall be adopted for Berlin; but it is 
highly probable, we are told, that he will not select 
either of the systems already propounded, but will, 
V he has time, invent а new one. The principal diffi- 
culty seems to be the want of time; but if we may, 
Without being guilty of treason, suggest anything, we 
should think that a whole army of poets, artists, 
prophete and admirals might be found ready to bow 
the knee and relieve him of his other duties for the 
time being, so that his entire genius could be con- 
centrated upon a matter which has to a certain ex- 
ae а engineers of life-long experience 
бш мү and tongues up to the present time. 
Pies 5 be for the Emperor to purchase 
mais hen TKS some patent or other from one of his 
mete Jeots, and whether he understands it or 

% to give it his approval. Then, whether it is 


good or bad, who in Germany will dare to criticise: 
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i£? It must be favorably received by the press and 
the publio or the results—— ! Weare tempted to 
wonder whether the Emperor’s system will be a 
trolley or conduit; or it may be, he will bring out a 
new accumulator—or, perhaps, even a primary bat- 
{ету!” 
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CHAS. G. ARMSTRONG refers to electrical journal- 
ism in the Chicago Record as follows: ‘‘I think all 
engaged in electrical work will agree with me that 
the most potent factor in the development of this 
limitless agent has been the high character, the un- 
tiring energy, exhibited by our various electrical 
journals. One who bas watched their struggles, ever 
endeavoring to eliminate the chicanery, to expose 
any attempt of unscrupulous inventors to rob the 
over-confident public, holding up the hands of the 
faitbfal and honest worker however humble he 
might be, ever ready to enlighten the public of the 
to them marvelous and uureal force, avoiding the 
spectacular and theatrical, cautioning the too ready 
investor, ever encouraying the legitimate enterprise 
—thus have the electrical journals done as much as 
the inventors themselves to perfect, to ripen, as it 
were, into usefulness this vast industry. I have often 
wondered what the electrical fraternity would have 
done had it not been for the untiring enterprise of 
the electrical journals. Text books have often been 
valueless. The science bas grown so rapidly that 
before a text book could be written and placed on 
the market the subject would be trite and the 
theories outgrown. The machines described therein 
would no longer have been used, new ones having 
been devised and placed in their stead. But mean- 
time our faithful journals, week by week and month 
by month, have kept pace with the rapid trend of 
affairs." Mr. Charles G. Armstrong must certainly 
bave had ELECTRICITY specitically in mind when he 
wrote the above; for we are unquestionably the only 
electrical journal that can conscientiously assert 
that it has always endeavored to guard the interest 
of the investor and protect the trade by showing up 
unscrupulous undertakings. We have always fought 
to place the electrical industry on a good, honest 
basis. and we will continue doing so until our efforts 

are crowned with success. 


A New Postage Stamp Commemorative of the Holding 
of the Trans-Mississippi Exposition. 

For the third time in the history of the nation, in 
recognition of the importance of a brilliant enter- 
prise, Postmaster General Gary has decided to order 
a series of special postage stamps commemorative of 
the holding of the Trans- Mississippi and Interna- 
tional Exposition at Omaha in 1898. The stamps 
will be issued in denominations of 1-сепё, 2-cent, 
5 cent, 10-cent and $1, making it possible for the 
public to use these stamps on all outgoing foreign as 
well as domestic mail matter and packets of mer- 
cbandise. In the United States there are 70,000 
post-oftices, so that the widespread circulation of 
these special stamps, suggestive of the Traus-Missis- 
sippi and International Exposition, will be readily 
attained. The issue lends the Exposition the prestige 
of Government recognition and support. 

In issuing these special stamps it is not designed 
by the Postmaster General to withdraw from sale the 
current series as was the case during the World’s 
Fair. The series of special stamps for the Traus- 
Mississippi and International Exposition will be 
supplied to any oflice in the United States, and every 
postmaster will find an active demand for them from 
the start, not only by stamp collector?, but by bun- 
dreds of thousands of people who will prefer them 
during the Exposition period in place of the regular 
series. mE 

Third Assistant Postmaster General Merritt in- 
vites suggestions of scenes for use on the stamps, it 
being the desire of the Post-Office authorities to give 
the Trans-Mississippi and International Exposition 
the handsomest set of stamps ever issued to com- 
memorate an Exposition. 
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CHEAP TELEPHONE LINES. 


The following article, which appears in the New 
South Wales Railway Budget, is interesting as showing 
how poor the insulation of a telephone line must be 
before the instruments are useless. It must be re- 
membered, however, that the climate is the ruling 
factor in such lines as described below, and that what 
may be possible in Australia may be wholly impracti- 
cable here. 

The Railway Commissioners have a great penchant 
for adopting inventions where there is economy to be 
gained, and an interesting instance of the adoption 
of modern ideas in a minor way has recently taken 
place in connection with telephone communication. 

At the present time, the common idea of the tele- 
phone is that of the ordinary telegraph poles, with 
wires stretching overhead; but the commissioners 
have recently experimented with telephones, with 
wires in the first place between the rails, and in the 
other along the railway fences. 

The first of the two instances referred to is the 
practically poleles3 line which has been laid from 
Nyngan Junction to Hermidale, on the Cobar 
branch, a distance of 28 miles. 

Starting from Nyngan, there is about a mile of 
telepbone line to Nyngan Junction, whence the cir- 
cuit is continued by means of a No. 6 iron fencing wire 
in the center of the track. "This wire rests at inter- 
vals in а groove acioss the top of a hardwood block 
measuring 4 in. long by 2 in. high by 13 in. wide; a 
cap of the same wood holds the wire down, and two 
4 in. iron wire nails through cap and block into the 
sleeper secure the whole so firmly that it needs the 
deliberate use of very heavy tools to loosen it. The 
blocks, which were designed with a view to cheap 
production, were made in the interlocking work- 
shops, and were dipped in a preparation of Stockholm 
tar, resin, eto., to increase their durability and insu- 
lating properties, The maximum distance between 
any two blocks is about 100 ft., but the spacing was 
often regulated by the curvature of the line and the 
weight of the ballast. In fact, contact with the bal- 
last was in some instances unavoidable; and although 
the clean broken porphyry will constitute an exoel- 
lent insulator in all but the worat of wet weather, it 
has been considered advisable to arrange for the bal- 
last to be lowered in these places as opportunity of- 
fera. The wire was erected as high as was deemed 
wise in consideration of the line being unfenced and 
the presence of cattle on the route. At crossings of 
roads or beaten tracks the wire is brought up to a 
pole on each side and connected by an overhead bard- 
drawn copper wire at the regulation height. 

The telephone at Hermidale makes earth by means 
of two copper plates placed vertically in the ground, 
and presenting a total ol 4% square feet of contact 
surface, wbile that of Nyngan utilizes the water- 
supply pipes. llaving made every provision to 
aecure a low circuit resistance, tha comparatively 
poor insulation resistance is further taken into ac- 
count by specially winding the coils of the generators 
for a heavier current than usual, so that considerable 
current may be lost along the line and yet sufficient 
remain to ring the distant bell. Up to the present the 
line has given entire satisfaction. Observations will 
be taken of its behavior under all variations of tem- 
perature and weather, and if the results warrant the 
expeotation of sufficient reliability under local con- 
ditions for railway purposes, it is the intention of 
the commissioners to extend the line on to Cobar in 
a similar manner. | 

Of equal interest is the recent use by the commis- 
aioners of the wire of the fence for telephonic pur- 
poses between Walla Walla and Corowa. This is 
a means of communication that may, however, be 
largely taken advantage of in the future for railway 
and other purposes. One naturally begins to wonder 

whether the rails themselves might not under certain 
circumstances be utilized by means of a suitable 
telephone, and whether indeed, what with return 
currents on the rails of the fast- increasing eleotrio 
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railways and tramways, the use of gas and water 
mains for telegraphio and telephonio requirements, 
we are not rapidly approaching the time when it 
will be impossible to lay down a hundred yards of 
metal for any object whatever that will not be com- 
placently appropriated by electrical engineers for the 
purpose of conveying current. In fact, they are 
already treading on one another’s toes, and :t bas 
taken some very weighty legal proceedings to decide 
which bad the better right to the use of that for 
which neither had paid. Electrical Engineer, London. 


Electric Tramways in Cork. 


The eleotrio tramways of the oity of Cork consist 
of about 11 miles of track. The gauge is 3 ft., which 
is the sam? as that of other lines running out of the 
city. The rails weigh about 83 lbs. per yard. The 
power station buildings about to be equipped for 
electrically working the line will comprise an engine 
room, boiler room, battery room, car-shed and repair 
shop, covering an area of about 12,000 sq. ft. Inthe 
boiler room there will be three Babcock & Wilcox 
boilers, each of 2,531 eq. ft. beating surface, апа 
capable of evaporating 8,000 Ibs. of water per hour. 
There will also be an auxiliary heater, combined 
hot-well and filter tank, and a duplicate set of filters. 
The chimney stack will be of steel, 7 ft. internal 
diameter, and 130 ft. high. The engine room will 
contain three McIntosh and Seymour side-crank 
tandem compound engines directly connected to 200 
kilowatt generators, running at 150 revolutions. 
The engines will be run condensing, two Wheeler, 
Admiralty type, standard surface condensers, each 
having a capacity of 12,000 lbs. steam per hour, 
being erected on the engine room floor, Condensing 
water will be taken from the river, about 500 ft. dis- 
tant. The battery room will contain 256 Tudor cells 
capable of discharging at 110 amperes for seven hours. 
A booster of suitable capacity will alao be supplied 
for regulating charge of cell, the booster beivg in the 
engine room. The switchboard will consist of a 
combination of lighting and railway panels, the same 
machine being interchangeable for railway and light- 
ing service. The lighting distribution using 220- 
volt lamps will be on the three-wire system, at 440 
volts across the outers. The battery and regulators 
will be connected in the neutral, so as to control the 
balancing current. The dayload will be taken from 
the railway generators by a motor generator consist- 
ing of a motor and two 220-vol& generators on the 
same bed-plate. The generators also act as regulators 
when asingle 440-volt generator is supplying the 
lighting current direct. There will be 18 double- 
deoked oare, seating 44 passengers, mounted upon 
single Peckbam trucks with double motor equipments 
and series-parallel controllers. The line construc- 
tion will consist of iron poles with brackets, side 
brackets being used for single track, and double 
brackets with center poles for double track. "There 
will be 94 arc lamps mounted on the top of the poles, 
constant potential aro lamps being used, connected 
to the underground network of lighting mains. 


An Electrically-Driven Tea Factory. 

The Indian and Eastern Engineer states that the 
British Darjeeling Tea Company is the first tea 
factory to introduce electric power for driving their 
plant. The Thurbo tea estate, which is owned by 
the company, covers over 3,000 acres, extending from 
the Mechi river (one of the Nepal boundaries) to the 
Rungbong river. ‘The factory is situated at one mile 
from the latter river, at an elevation of 4, 000 ft. The 
water, taken from the Rungbong river, is led by a 
substantial waterway of masonry to a point where 
а fall of 56 ft. is obtained; from this point 16 in. 
steel ‘pipes convey the water to а 40 нр. Jonval 
turbine. To this turbine is connected, by belt and 
pulley, a Mather and Platt "Manchester" dynamo 
capable of generating 70 amperes at 320 volts, The 
current i8 transmitted by overhead copper wires to 
the factory, where it drives a Manchester motor 
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capable of developing 24 BH. The machinery driven 
comprises two tea driers, two tea-leaf rollers, one 
tea packer, two tea sifters, and one tea cutter. The 
electrio lighting is effected from the same mains. 
Our Indian contemporary points out that owing to 
the stringency of the Forest Department, firewood is 
difficulé to obtain in the Darjeeling district, and 
coal has to be brought from afar and is dear, 


A Novel Electrio Boat Propeller. 

We had an opportunity lately, says a Loudon 
journal, of seeing a new development in the design 
of electrically-propelled pleasure craft, which has 
been given the name of the ‘“‘ Nymph.” Briefly, 
the ' Nymph"' ia an attachment to an ordinary 


.pleasure boat sailing ahead of it but rigidly connected 


to it, the boat containing the accumulator cells and 
the switch-gear by which is controlled the motor in 
the body of the swan- shaped tug. The craft is 
guided or steered by two reins attached to the head 
of the ‘‘swan,’’ and tbese reins actuate by gear the 
ordinary rudder. A regulator situated close to the 
right hand of the driver enables him to control the 
speed of the motor and propeller in the ‘‘ swan,”’ 
апа to go at full or half speed, ahead or astern. 
There are 16 chloride cells of 17 plates each, and 
these, for starting and low speeds, are connected to 
the motor in two parallels of 8 cells each, all the 
cells being used in series for fall speed. The total 
electrical capacity of the battery is about 300 ampere 
hours, and this is equal to propelling the boat at a 
speed of eight miles an hour for six hours. or a total 
distance of about 50 miles, witb six people on board. 
No resistances are used, and neither the field nor the 
armature is divided up in any way to regulate the 
speed. The vibration of the boat is perceptibly less 
than in one containing the motor. Although the 
arrangement lends itself to graceful design, there is 


probably considerable loss of efficiency as compared 
with the usual stern propeller. The inventor of the 
" Nymph" is Mr. Bowick. 


The Transformation of X-Rays by Metals. 

An article by M. G. Sagnac, with the above title, 
appears in the Comptes Rendus of December 6. When 
Roentgen rays strike a metal plate, even when this 
is formed by a mercury bath and the angles of inci- 
dence ia 75 degrees, they are diffased without expe- 
riencing any appreciable regular reflection. M. Sag- 
nac has been investigating the characteristic of these 
secondary rays, and has arrived at the foliowing 
conclusions: The secondary rays are propagated in 
a straight line, and do nob experience any sensible 
diffraction or refraction. They are not reflected 
either, and if they themselves impinge on another 
mirror they are diffased in the same way as X-rays; 
їп discharging electrified bodies they also act simi- 
larly to X-rays. Tbe secondary rays from different 
metals can be distinguished by their different trans- 
mission through the same substance, 

Thus, for instance, the rays from copper are trans- 
mitted by black paper to a greater extent than the 
rays from zine and tin. Rays from lead are ab- 
sorbed more by the atmosphere tban rays from zino 
and copper. It is also noteworthy that various 
bodies are more opaque to the se ondary rays than 
to the incident rays which generate them. Thus if 
a sheet of alaminum 0.2 mm. thick he placed be- 
tween the Crookes tube and the radiating metal 
sheet, thv photographic or discharging action of the 
secondary rays is reduced bat slightly—say, by one- 
third. If, on the other hand, the alaminum sheet 
be placed between the secondary rays and the photo- 
graphic plate or electroscope, their action is consid- 
erably diminished. 

Finally, M. Sagrao is of opinion that the second- 
ary тауз which metals emit under the influence of 
X-rays are new rays neighboring on X-rays, and 
that they must doubtless be placed in a similar po- 
sition to the rays iesuing from a Crookes tube ав that 
taken by the radiation of a luminescent body with 


regard to the rays of shorter wave-length whi 
Жекке di Dgth which have 
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A Telephone Transformer. 


The researches recently made by Dr. Reding with 
regard to the efficiency of transformers included tests 
of a telephone translator, or transformer, designed 
and used by the Wartemburg Government Tele- 
graph Department. This instrument has lately been 
considerably altered. It consists of a number of 
sheet iron stampings J.2 mm. thick. These are 
held together by insalated bolts having nuts at each 
end for clamping the plates together, The upper 
and open side of the magnetic circuit is closed by a 
strong iron plate held on by bolts passing into the 
base of the instrument. The two coils now used are 
each wound with 1,600 turns of . 25 сю. diameter 
cupper wire, having about 200 ohms resistance. In 
the first apparatus only about 1,200 turns of a 
heavier wire having a total resistanca of 100 ohms 
were employed. 

The present type is said to bave the advantage 
over the old circular type tbat the coils are easily 
replaceable in case of damage by lightning, as tbe 
iron plate at the top only has to be removed to give 
access to the windings. There areabout 40 of these 
transformers Dow in use, and three years’ experience 
has proved that they are reliable and most useful. 
In the former instruments the iron plates were insu- 
lated from each other by paper, but now the oxidized 
surface of the plates on & coating of shellao varnish 
is found to be sufticient. The above description is 
taken from the Elektrotechnische Zeitschrift. The most 
noticeable feature in the transformer seems to us to 
be that an unlaminated iron plate is used to close the 
magnetic circuit. From the nature of the vibration 
in а telephonio circuit we believe that this plate is 
absolutely useless and perhaps harmful, It would 
be better to leave the magnetio circuit open, aud to 
hold the coils in place by a wood top.— Electrical En- 


gincer, London. 


The First French Electrio Railway. 

The Revue de P Electricite states that the construo- 
tion of the first electric railway in France is to be 
commenced immediately by the Paris, Lyons & Med- 
iterranean Company. The line will connect Fayet 
and Chamounix. The carriages will be automotor, 
and the current will be taken from a Jateral rail by 
means of metallic brushes. The same system has 
been adopted on the Saleve railway. Тһе motive 
force will be derived from two stations which elevate 
the waters of the Arve (о а height of 240 feet. The 
line will have a length of over 11 miles, and will 
cross the River Arve five times. 


Necessity is the Mother of Invention. 

The Electrical Engineer of London says: We bave 
heard of electrical engineers taking upon themeel ves 
the responsibilities of volunteer soldiers, and now we 
hear of soldiers taking upon themselves, although 
only in a minor degree, some of the responsibilities 
of electrical engineers. A corps of 300 men under 
the British South Africa Company has, we are in- 
formed, during the past few months introduced and 
erected over 200 miles of telephone wires in Mata- 
beleland, in addition to their regalar police duties 
of garrisoning and patrolling the country. 


Waking Up. 
In Hang-Cliow-Foo, tbe capital of Che-Kiang, and 
in Han-Kow, on the Upper Yangtse, Chinese syndi- 
оз{ев bave been formed to erect electric lighting 


works. Even in Chang Sha, the capital of the 
Province Hunan, which is noted for ita bitter feeling 
against foreignera, electricity works have already 
been put in operation for the lighting of private 


houses. 


The Gas Commission of New York City went 
out of existence on the first day of the present 
month. Under the provisious of the new obhar- 
ter 1t8 work devolves upon the Commissioner of the 
Department of Public Baildings, Lighting and Sap- 
plies, as do the duties of the Board of Electrical Cou- 


trol. 
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THE ELECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL IN DUSTRIES OF EU- 


ROPE. 


BY JOHN В. С. KERSHAW, F. I. С. (LONDON ). 


Chapter XII.—Eleotro-Galvanizing and the Electro- 
lytic Extraction of Zino from its Ores. 

Introduction.—Electrolysis has been applied to the 

n of zinc from solutions of its soluble salts 


separatio | 
In the опе case the aim of 


for two distinct purposes. | 
the inventor has been to extract the zine from its ore, 


and the physical characteristics of tlie deposit of zino 
have been of secondary importance. In the other 
case, the protective coating of surfaces of iron or 
other metal with a thin, smooth and unbroken layer 
of metallic zinc has been the object in view, and the 
obaraeter of the deposit has thus been of chief im- 
portance in the process. There are веуега1 electio- 
lytic processes now being worked upon an industrial 
scale of operations with considerable success in Eng- 
land and Germany for coating articles of iron with a 
protective layer of zinc, and this industry may be 
regarded as an established one. With regard to the 
electrolytic extraction of zinc from its ores, the po- 
sition is less satisfactory, and although several 
processes are now working upon a large scale in Eng- 
land, in Germany and in New South Wales, it isstill 
doubtful whether the zinc obtained in this way can 
compete with the zinc obtained from other ores by 
the older and simpler distillation process. 

Electro- Galvanizing. — Three  elcctro-galvaiizing 
processes, patented by Cowper-Coles, Alexauder, and 
Richter, are being worked in Europe to-day. These 
resemble one another in general principles, and only 
differ in subordinate details of the process of the 
plaut. A solution of a soluble salt of zino is eleo- 
trolyzed, using the article which requires the pro- 
tective coating of zinc as cathode. This of course 
receives the deposit of metal, and if all the necessary 
conditions have been observed, a smooth, bright, 
continuous coating of metallic zine will be obtained. 
One of the chief difficulties in obtaining a satisfactory 
deposit of zinc has been caused by the tendency cf 
the metal to separate in spongy form at the catliode. 
Many investigators have worked at this problem and 
have recommended various procedures for prevent- 
ing the formation of the zino sponge. Although 
Siemens & Halske bave attributed this form of zino 
to the production of a zinc hydride at the cathode, 
and have therefore recommended the use of oxidizing 
agents, the greater weight of opinion is on the side 
of those who consider it is due to the presence of zinc 
oxide, and who alvise the use of reducing agents at 
the cathode, or of moderately acid solutions.* Cow- 
per-Coles has shown however that if the acidity of 
the solution exceeds a certain degree spongy zino is 
also formed, f and it is thus necessary to pay careful 
attention to the acidity of the bath in order to obtain 
satisfactory results. The Cowper Cules process, ac- 
cording to the patent specification, consists in the 
use of an electrolyte containing 40 uz. z.no sulphate 
and 5 oz. ferrous sulphate per gallou of water wi h 
anodes of lead. An EMF. of between 3 and 5 volts 
at the terminals of the electrodes is ured, and a cur- 
rent density of about i5 amperes per square foot of 
cathode surface area, The electrolyte is renewed by 
use of zinc dust in a vessel outside the depositing 
cell. Further details of this process will be found 
in the article already alluded to. Messrs. Mawdslay 
Sons & Field, London, Messrs, Watson, Laidlaw & 
Co., Glasgow, Messrs. Tate & Sous of London, and 
Messrs, Laird Bros. of Birkenhead are using this 
Process for galvanizing various parts of machinery, 
ships“ bulls and sugar-boiling apparatus. 

The Alexander process is used by the firm of Seel- 
borst & Weiner at Rothenfelde in Germany. It dit- 
fers somewhat from the others in the nature of the 
coating, whicb is not опе of pure zinc, but consists of 
an alloy of zivo with aluminum or magnesium. 4 


e Electro-Metallurgie,” Borchers, р. 282, 
t Jour. Soc. (hem. Ind., 1896, p. 414. 
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few details concerning this process and many facta 
concerning the subject of electro-galvanizing gener- 
ally will befoupbd in a paper read by O. Vogel in 
1895 before one of the German industrial societies. * 
Richter’s process is worked at Witkowitz in Bohe- 
mia and differs little from that of Cowper Coles. А 
detailed description of it is contained in a pamphlet 
published by Richter in Leipzig in 1895 and entitled 
Die Galvanische Verzinkung des Eisens.“ Asum- 
marized version of the facts contained in this 
pamphlet is given in an article in Stahl u. Eisen,“ 
to which readers desiring to know more of tbis 
process are referred. t 

In all these processes great attention and care is 
required in preparing the articles for the electro- 
lytic bath. A preliminary boiling in a caustic alkali 
solution, followed by a lengthy pickling treatment 
in a weak vitriol solution, is in every case requisite, 
and Seelhorst in the discussion which followed the 
reading of Vogel’s paper on electro-galvanizing (1. c.) 
recommended the use of the sand-blast. After the 
object has been thoroughly cleansed from grease and 
rust, it should be placed in water freed from air by 
boiling or iv water containing a little ammonia as 
advised by Richter, until the bath is ready to re- 
ceive it; and it should on no account be touched 
with the hands after it has arrived at this stage of 
its preparation. The adaptation of the form of the 
anode to that of the object to be coated is another 
point requiring attention, since 16 is only when the 
distances between all parts of the anode and cathode 
are approximately equal that an even coating will 
be obtained. As regards the costs of this process the 
statements are conflicting, and it would appear to 
be probable that for large objects tbe electrolytic 
galvanizing process is more expensive thau the older 
dipping method. But for small articles the differ- 
ence in cost is much Jess, aud the electrolytic process 
has the advantage in the command obtained over 
the thickness of the coating, which can be made 
either Blight or great at will. When the necessary 
conditions for the production of a good coating of 
metallic zino have been complied with, the adherence 
between the zinc and iron or other metal is all that 
could be desired. Some details of testa made with 
electro-galvanized tubes will be found in the article 
by Cowper-Coles already named. 

Electrolytic Extraction of Eine from ils Ores.— 
There are four processes now at work on a fairly 
large scale of operations, having for their object the 
extraction of zinc from its ores. The general princi- 
ples of these are the same in every case. The ore is 
roasted, crushed, and leached with acid or salt solu- 
tions which dissolve out the zine and leave the otber 
metals behind. This solution is then electrolyzed, 
the zinc is deposited at the cathode, and the ex- 
hausted effluent is returned to the leaching vats in 
order to be renewed by passing through a fresh 
charge of the prepared ore. 

The Ashcroft Process is the process which bas fe- 
ceived trial upou the largest scale. This process i8 
protected by British patents No. 13,850 of 1894, and 
Nos. 13,534, 14,783 of 1895, and was deaigned for 
treatment of the refractory lead zino ores of the fa- 
mous Broken Hill Mine, New South Wales. This 
ore contains 30 per cent. each of lead and zino as 
sulphides, with 25 to 30 oz. silver per ton; the sul- 
phides are so intimately mixed that their separation 
by concentrating machinery is impossible. 

The ore is ground and roasted, aud is then leaobed 
in suitable vats with a solution containing per. salts 
of iron and salts of zino. The iron is precipitated as 
ferric hydrate by the action of the zino oxide of the 
оге, while the latter passes into solution as sulphate 
orchloride. The iron remains partly in the leaching 
vats with the lead and silver and partly separates on 

, heating the effluent. The residue is smelted for the 
two latter metals in the usual manner. The solu- 
tion from the leaching vats, which must be quite free 
from iron, is then passed through two sets of cathode 


— 
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chambers, and one-third of its contents of zino is ob- 
tained as meta) deposit on the cathodes. It is now 
passed through the two seta of anode chambers of the 
same depositing vats, in the firs& of which iron 
anodes and in the second of which carbun anodes are 
employed. Solution of the anode with formation of 
ferrous sulphate occurs in the former series, and охі- 
dation of this to the ferrio state in the latter. The 
efluent from the double series of vata is then ready 
for use again in the leaching vats. This process 
was operated upon a fairly large scale of operations 
at Grays in Essex in 1895, and it then passed into 
the hands of the ‘‘ The Sulphide Corporation“ which, 

with а nominal capital of $5,250,000, has purchased 

mining rights on the Broken Hill estate in New South 
Wales, and has erected concentrating machinery at 
the Mines, and an extraction plant based upon the 
Ashcroft procedure at Newcastle in the same country. 

The erection of the large electrolytic plant at the lat- 
ter place was commenced in March, 1896, and in 
Marcb, 1897, a portion of it was put into operation. 
In a run of 4 months’ duration 150 tons electrolytic 
zino were produced, but unfortunately the economical 
results have been less favorable than was anticipated, 
and the directors have decided that if a second run 
now in progress does not yield more favorable re- 
sults the eleotrolytic works must be shut down. 
The weak features of the process are the necessity for 
the removal of the whole of the iron from the sola- 
tion before the zinc can be successfully deposited 
from itin the cathode chambers of the electrolytic 
vats, and the necessity for the use of diaphragms be- 
tween the anode and cathode compartments. The 
former will give occasion for troublesome filtering 
Operations, the latter, made of close texture canvas, 
are certain to require frequent renewal. No details 
of the costs of operating this process have appeared 
in print. 

The Siemens & Halske Process.— This is an improve- 
ment of a process patented iu the names of March & 
Storer. The apparatus for working it is desoribed 
in patent No. 13,434 of 1895. The process was ex- 
perimentally worked out in Berlin. where the writer 
believes the production of zino is still carried on in 
а small electrolytic and leaching plant erected for 
trial of the process. A solution of zinc sulphate is 
used as electrolyte. This is deprived of its zino in 
vats divided into anode and cathode compartments 
by imperfect wooden partitions which serve in place 
of diaphragms. Lead is used as anode material. 
Circulation is maintained by means of au injector 
air jet as described in Chap. IX, оп Copper.“ 
When the amount of free acid present in the eleotro- 
lyte exceeds 10 grms. per liter, tbe solution is with- 
drawn and is used for leaching the orushed and 
roasted ore contained in specially designed leaching 
vats. "This process is said to work well, and it bas 
passed into the hands of a large company, *' The 
Smelting Compavy of Australia," whioh, with a 
nominal capital of $2.400,000 has bought mining 
property aud erect+d works at Illawarra, New South 
Wales. No details of the costs of operating this 
process bave been published by the inventors, but ag 
Messrs. Siemens & Halske offered to extract the zino 
from zino sulphate aolutions for the ** Broken Hill 
Company" at a cost of $22.08 per ton of zino re- 
covered, $4.80 of whioh represented royalty on the 
process, it would appear that the actual working 
costs of the electrolytic part of the process are below 
$17 per ton zino. No particulars of the operations 
at Illawarra have yet come under the writer’s notice; 
but, as in the case of the Achcrofé process, the final 
judgment concerning the commercial suocess of the 
process when operated on a large scale cannot be 
much longer delayed. 

The Dit ffenbach Process.—This prooces after many 
experimental trials has now entered upon its 
industrial stage of development at Duisburg in Ger- 
many, where 600 HP. із now utilized in producing 
zinc by electrolysis of a zine chloride solution. The 


* Electricity, Nov. 17, 1897. 


6 


— 


ore used is a zinoiferous iron pyrites from the Siegen 
mines in Westphalia, and contains 8 per cent zine 
before roasting and 15 percent. after. The presence 
of this Jarge amoant of zinc prevents use of the ore 
for either sulphuric acid making or for iron smelting. 
The ore is orushed and is subjected to a roasting 
with common salt whereby the zino sulphate is con- 
verted into a chloride. The ore is then leached, and 
the solution containing the soluble salts of zinc and 
soda is submitted to electrolysis. The residue iu 
the leaching vats when the operations have been 
succesefully conducted contains only .5 per cent. 
zino, and is fitted for use by the iron works. The 
information at one’s disposal concerning this process 
is not very definite, and it is pot clear whether the 
methods of work and the vat arrangement, described 
in the British patent No. 25,804 of 1896, ‘are being 
used at Duisburg. The production of zino by this 
process is bowever apparently commercially success- 
ful, for after turning out 90 tons zinc per mouth over 
a considerable period, extensions of tbe plant are now 
being unde: taken. 

The Cowper-Coles Process.— A small syndicate, “The 
Cowper Coles Zino Extraction Syndicate, was 
formed jn 1896 witb a capital of £3,000 in order to 
give this proces; an experimental industrial trial at 
Hayle in Cornwall. No details of the process, the 
costs of operating it, or of the results obtained at 
Hayle have yet appeared in print, and one is there- 
fore unable to express any opinion проп 1%. 

In addition to the above four processes, experi- 
mental plants for the extraction of zino from its ores 
are stated by Borchers to be work ing at Fuhifurt a. 
d. Lahn, at Wiedenau, and at Nomberg, in Germany, 
and still another process is said to have been started 
in Duisburg at the works of Matthes & Weber. No 
details of these processes or of the results obtained 
are yet forthcoming. 

Conclusion.—The theoretical amount of energy 
necessary to separat) one ton of zine from solutions 
of the sulphate can easily be ca'culated by aid of the 
electro-chemical equivalent of zinc. 

736 ampere hours separate .897 kg zite. 

The decomposition value of z no sulphate as deter- 
mined by Le Blaue is 2.35 volts. Basing the cal- 
culations upon these figures we find that to separate 


1,000 X 2.35 
EHP. hours 


one ton of zine (1,000 Куз.) 
897 


аге ri quired. Takirg the actual energy efficiency of 
any zinc depositing process at 3:5 per cent .* and the 
cost of the EHP. hour at $.002, the cost of the clec- 
trical energy practically necessary to separate one 
ton zinc from a solution of the sulphate works out tu 


.897 х 33 

When the costs of operating the process and the 
depreciation and interest charges upon the capital 
outlay of the installation are added, it is apparent 
that Messre. Siemens & Halske’s estimate of $22 08 
per ton leaves little margin for profit. 

In bringing this brief review of the elcctrolytio 
zino extraction processes to a close, if must be noted 
that (here is no great demand for pure zinc (the zino 
obtained at Duisburg contains .02 to .05 per cent. 
impuritier), and that consequently electrolytic zinc 
cannot depend upon a market similar to that which 
exists in the copper industry. The present difference 
in price between pure zine and ordinary epelter will, 
therefore, not be maintained when the former is pro- 
duced in large quantity; and electrolytic zine pro- 
ducers cannot count upon obtaining a price much 
higher than that asked for spelter. With the latter 
at $87.60 per ton, it is evident that the outlook for 
the electrolytic zinc extraction industry ів not very 
promising, and itis only when working upon ores 
which cannot be successfully dealt with in any other 
way that these processes have the slightest chance of 
commercial success. 


*This isthe average nergy efficiency 
rlectrolytic copper refining industry, у obtained in the 
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CLONTARF ELECTRIC TRAM WAT.“ 


The Clontarf section of the Dublin United Tram- 


ways Co. s lines bas recently been electrically 


equipped over а length extending from the oity 
boundary, at Annesley bridge, to Dolly mount. The 
track throughout takes the line of the sea coast at 
the opposite side of Dublin Bay to that on which 
runs the electric line of the same company from 
Dublin to Dalkey. At the Dollymount end of the 
line are situated the famous golf links of the Royal 
Dublin Golf Clab, which are largely patronized all 
the year round. The total length of the newly 
equipped line is slightly under three miles of double 
track, the gauge being 5 ft. 3 in. (which is the Irish 
standard gange), the system of equipment being that 
of the overbead span-wire trolley. 

The power house, which is situated at the Dolly- 
mount end of the line, i8 erected on a site previously 
used by the Tramways Company for stables and car 
houses, the buildings then existing being altered to 
suit the present requirements. I6 has been erected 
on the plans of the British Thomson-Houston Com- 
pany, the building works being carried out by Mr. 
R. O'Connor, of Dublin, under the direction of the 
Dublin Tramways Company’s engineer. The power 
house. including the car and repair shops, covers а 
врасе of 166 ft. by 110 ft. It is divided up into 
boiler house, engine house, repair shop, offices aud 
car house, the latter being capable of accommoda- 
ting 26 motor cars. Tu the boiler house are installed 
three boilers of the Babcock & Wilcox type built 
in one and a-half batteries. The main flue. which 
rans along the front of tbe boilers, is lined through- 
out with firebiick, and the gases can either pass 
directly through to the chimney or through a by- 
pass via the economizer to the chimney. The 
chimvey is built o-tagonally, the inside diameter 
being 7 ft. au the height to the top from the 
ground line 112 (6. There is a tirebrick lining from 
the floor level of the main flue to a height of about 
50 ft. Each boiler hasa total heating surface of 
2,197 sq. ft. aud a grate area of 41 sq. ft. There are 
two drums to each boiler, which are cross connected. 
Au economizer consisting of 160 tubes has also bren 
erected in the boiler house. Water is supplied to 
the boilers by two direct acting horizontal Worthing- 
ton steam pumps, each being capable of delivering 
to the boilers 22,000 gallons of water per hour 
against 150 Ib. pressure, which is the working pres- 
sure of tbe boilers. A case iron water tank with a 
capacity of 10,000 gallons has been erect d in the 
boiler house, bat in view of the possibility of the 
supply of town water not being sufliciently constant, 
a storage tank with a capacity of 38,000 Kallous 
bas been excavated on land immediately adjoining 
the engine house. 

The feed- water piping is in duplicate throughout; 
it is of cast iron and so arranged that the supply can 
be taken from either of the water tanks direct to the 
boilers, or through the economizer. The steam 
main, also in duplicate, is of lap welded steel pipes 
with cast steel flauges; branches are taken tothe 
boilers and engines. Either steam range may be 
worked independently of the other. 

The engines, песе in number, were built by 
Mesera. McIntosh & Seymour. and are of the hori- 
zonal tandem compound type directly coupled to 
six pole 150 kilowatt 500 volt British Thomson- 
Houston Company's generators running at 200 revo- 
lutions per minute, The length of stroke of the 
engine is 17 in., the diameter of the l. igli-pressure 
cylinder being 113 in. and that of the low-pressure 
23 in. Both cylinders are provided with valves of 
the piston type, these valves being provided with an 
adjustable seat for preventing leakage. The seat 
consists of two rings made in one piece and con- 
nected hy several bridges across the port openings 
which the space between them forms. All the 

bearings on the engines are lined with Babbitt metal, 
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bammered in and bored out. On each engine is 
litted а steam separator, this being placed im- 
mediately over the main «top valve. 

The generator armatures, whioh aredrum wound, 
have special ventilating ducis апа highly laminated 
cores. The Jamivse are dovetailed into the spider 
supported from the sbaf', and are insulated from 
each other by means of japanning. The armature 
windings consist of interchangeable copper bars set 
into slots in the periphery o! the core, iusulated all 
over with layers of paper and miza. The end con- 
nections of the armature windings are in one piece 
with the body of the winding and lie upon the cir- 
cumference of the fame cylinder. The inner surfaces 
of the end connections are protected by a metal flange 
from the spider extending laterally to support these 
end connections. The commatator is of bard-drawn 
copper insulated with mica. The field frame and 
magnet cores are of steel, the latter being removable 
without disturbing the field frame or armature. The 
coila are wound on separate bobbins ev that they can 
be readily slipped on an'l off. Tbe brashbolders аге 
supported radially, and are covstructed with end 
play to admit of uniform wear of the commutator. 

These generators are designed во as to deliver an 
overload of 25 per cent. above their rating for two 
bouis without overheating. They are also capable 
of sustaining sudden brief tlactuations up to 50 per 
cent. above their rating and down to zero without 
injurious sparking at the commutator, and without 
requiring the brushes to be shifted. 

The switchboard is of the standard form and con- 
struction, there being one complete panel for each 
generator, containing the necessary switches and iv- 
struments, including an automatic cirouit breaker of 
the magnetic blow-out бур», quick break switcher, 
etc. Each feeder panel is designed for two circuits, 
and contains circuit breakers and an ammeter for 
each circuit. There is also a total output panel, with 
Thomson recording wattmeter, and a 1‹аКаде panel 
according to the Board of Trade requirements. 

'The lights for the power house are supplied from 
one of the British Thomson Iſouston Company’s 
marine type of generating set, consisting of a high- 
speed vertical engine, coupled direct to a four-pole 
10 kilowatt generator, running at боб revolutions 
per minute. The lighting is both by are and incau- 
descent lamps. 

An overhead traveling crane, built by Messrs. Jes- 
sop and Appleby, of six tons capacity, ruus the whole 
length of the engine house. The lifting and travers- 
ing gears are arranged so as to be worked by baud 
from the floor. 

There are two mi in feeder cables for the tramway 
supply, each feeder being looped at intervals into a 
switch pillar. Each of these switch pillars contains 
six quick-break switches. 80 arranged that any sec- 
tion of the liue or feeder may be cul out without in- 
terfering with any of the other sections. The switch 
pillar also contains a maxnetic blow-ous lightning 
arrester, connected to the trolley line. 

The overhead trolley line construction. which is 
on the apan-wire system throughout, is erecied in 
the following manner: The poles, which are 29 ft. 6 
in. in length, аге built up in three gections of 5 in., 
6 in. and 7 in. tubular steel, made with overlapping 
joints, sbrank together while hot, This type of 
pole, while containing a minimum amount of metal, 
has been specially desigoed to sustain the strains iu - 
oidental to the operation of an overhead trolley sys- 
tem. The poles are spaced at an averaze distance of 
120 ft. apart. There are two trolley wires through- 
out composed of No. O. B. aud S. gauge hard-drawn 
copper wire, divided up into half-mile sections, аз 
required by the Board of Trade. The track, which 
has been relaid by the Dublin United Tram- 
ways Company with a 7. in. girder rail, has been efi- 

ciently bonded with Chicago 4/0 hy 30 in. bonds. 
It is also cross-bonded at short intervals. There are 
no grades or curves of any note throughout the en- 
tire length of line, and there is only one point where 
there is any variation in the height of the overhead 
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line over the track, this being where the track passes 
under a railway bridge. Here the line is dropped 
from an elevation of 21 ft. to 17 ft. | 

Both the original and. the new traoks in the var 
shed and the repair shops bave all been wired, so 
that the cars may be moved electrically to any de- 
sired place. | 

Fifteen motor cars have been eqnipped for this 
tramway service, 12 of the bodies having been built 
by Messrs. Milnes & Co., Birkenhead, and the re- 
maining three by the Dublin United Tram ways (‘om- 
pany. The cars are double-decked and are exceed- 
ingly roomy. They are built to accommodate 5-4 
passengers each, of whom 25 are carried inside. 
These cars are similar in moet respects to those in oper- 
ation on the company's Dublin and Dalkey veotiou. 
The cara ate electrically lighted. Тһе oar bolies 
are mounted on Peckbam"' cantilever trucke, with 
33 in. wheels. The springs supporting the car body 
comprise four elliptical and twelve coil springs, во 
combined and graduated that the weight cf the car 
comes first upon the elliptic springs and as the load 
increases the spiral springs come into play. The 
brake beams are of wrought steel bars, the brake 
leverage being ten to one advantage. The brake- 
shoes are 89 constructed as to be interchangeable anl 
easily removed without loosening a bolt. Each truck 
is also fitted at either end with an adjustable life and 
wheel guard which can be adjusted to any desired 
height from the track. 

The electrical equipment of each car comprises a 
trolley-pole and base of the swiveling arm type, 
with the wheel mounted on a pivot fitted so as to 
prevent it from catching in the span wire. There is 
also a special arrangemen* for bringing the wheel 
back into line should it jump Ше wire. This wel 
iaso constructed that should it wear through the 
rims will not drop off. The trolley pole is of light 
steel insulated by meaus of braiding, the pule being 
insulated from the socket, which is on a pivcted bare 
supplied with ball bearings. The electrical conncc: 
tions between the fixed and rotating parts is of such 
construction that the cables cannot be twisted off. 
There are two main motor switches, one at either 
end of the car, one of these being во designed as to 
act as an automatic magnetic blow-out circuit 
breaker. The controllers are of the British Thom- 
son-Houston “ K2” series parallel type, and embody 
the magnetio blow-out principle. They are fitted 
with an interlocking arrangement by which the 
power handle caunot be moved except when the re- 
versing handle is set to ran either forward or back- 
ward. The reversing handle is so desigued that it 
can only be moved at the off“ position, These 
controllers also contain an emergency stop awitch 
whereby the car can be very quickly stopped, owing 
to tbe bieaking action effected by so connecting the 
motors that tbey become, for the time being. gener- 
ators. This emergency stop is entirely independent 
of any extraneous source of electric supply. 

Tbe motors are of the well-known ' GE 800" 
type, there being, as usual, two motors on each truck. 

It is proposed to extend the line from Dolly mouut 
to the seaside resort of Howth, a distance of about 
six miles, and ample room exists iu the power-house 
lor the plaut rendered necessary whea this exteusion 
is carried out. 
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A Third Rail Line in Germany. 

The Wann See Railway. for which there was lately 
issued a prize competition for proposals to enable the 
increased traffic to be coped with, is to be worked by 
electricity if tbe trials • now to be made are success- 
fol. The line, which is about 7) miles long, is be- 
tween Berlin and Zehlendorf. The trial train is 
expeoted to make 15 double journeys per day with a 
load of 210 tons each. The current is to be conducted 
to the train by a special conductor rail 1 ft. above 
the edge of the running rails. The conductor rails 
will be carried upon insulators placed four or five 
yards apart. The latter will be fixed upon wooden 
saddles, which will be firmly attached to the ends of 


the sleepers. The return current will pass through 
the ranning rails. The compressed-air brake now 
ip ase is to be retained; the air will be pamped by 
elect romotors, but trials will also be made with an 
electsical brake. The line current will be used to 
light the carriage». Accumulators on the cars will 
be employed to prevent extreme fluctuations in the 
light.— Electrical Engineer, London. 


THE RAND CENTRAL ELECTRIC POWER PLANT.: 


Stretching east and west of Johannesburg for a 
distance of abong 25 miles is the gold-mining district 
of the Rand. There is an enormous amount of powei 
demanded for the various operations connected with 
the industry on the reef; in fact, it is estimated that a 
capacity in steam engines amounting to a total of 
20,000 HP. is installed amongst the various minea in 
tbe district. The inefficiency with which this power 
is developed, generated as it is by units of small 
capacity, coupled with the high prive of coal at the 
mines, in consequence of the oppressive rail way rates, 
render the cost of power to the mines under this 
regime prohibitive. This combination of conditions 
was the cause, some time ago, of a proposal to estab- 
lish a central power generating station in or close to 
the Rand. The first idea was to develop the power 
from the falls of the Vaal River, but lack of water in 
the dry season was the cause of this plan being 
abandoned. It was finally decided to erect а power 
station near the shaft of the Brakpan coal mine of 
the Transvaal Coal Trust Company. A franchise 
was obtained from the Transvaal R.publio for the 
lighting of Johannesburg and for trausmitting power 
by an overhead transmission line to the Rand. А 
contract was also entered into with thecoal company 
binding it to furnish all the coal required by the 
Central Electric Works for a period of 55 years. 
Work was started on the station in September, 1895, 
aud, owing to an agreement with the railway com- 
pany, the material was transmitted to tbe site with- 
out transshipment. 

The station is situated about a mile aud a-half 
from tbe colliery, but a down grade exists the whole 
Jength of the line from the latter to the station, so 
that the only need for a locomotive underthe present 
arrangements is to haul back the empties to the 
colliery, The coal or ‘‘ slack ’’ is tipped from side- 
discharge trucks on to а corrugated iron tunnel, 
whence it falls ipto a spiral conveyer, which iu turn 
discharges on to a belt elevator at tbe western end of 
the boiler- house. From the elevator the coal is dis- 
tributed at intervals into the bunkers by two spiral 
conveyers which run the whole length of the boiler- 
room. 

This room is 250 (6. long by 48 ft. wide. It has 
tuo wings, each capable of housing five boilers. The 
two iron chimneys are 16 ft. in diameter at the base, 
and 10 ft. at top. Automatio stokers of the Leach 
pattern are used. The fuel conveyers and stokers 
are worked by electric motors. Eight boilers are at 
present installed, and two more are to be erected. 
They are of the Steinmuller multitubular type each 
of 600 IHP., with 3,300 sq. ft. of heatipg surface, and 
supply about 2.2 lbs, steam per hour per square foot 
of surface. The steam pressure is about 200 lbs. 
'The limited supply of water available has rendered 
necessary carefal arrangements for supplying and 
purifying the feed water. Surface condensers are 
used, and no fresh water is allowed to enter the 
boilers without being filtered. A reservoir of a ca- 
pacity of 22,000,000 gallons is adjacent. Theengine 
aud dynamo room measures 230 ft. by 76 ft. wide. 
The framework is of iron, and the roof as well as the 
walls are of wood covered with corrugated iron. A 
25-ton overhead traveling crane spans the width of 
the room. There are four units at present installed, 
and there is room for a fifth. The engines are triple- 
expansion, and of the vertical marine type manufac- 
tured by the Sachsische Maschinen Fabrik of Chem- 
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nitz. The bigh-pressure cylinders have a diameter 
of 221 in., the intermediate cylinders are 36 in., and 
the low pressure 57 in, in diameter, the stroke being 
352: in. These engines have а normal brake horse- 
power of 1,000, and are capable of developing a 
maximum of 1,500 IHP. Coupled direct to each en- 
gine is 8 1,145-kilowatt three-phase generator and its 
exoiter. The armatures are stationary and in the 
form of a ring, having an internal diameter of 15 ft. 
The field magnet revolves within the armature, being 
keyed to the shaft driven from the engine. The 
speed is 100 revolutions per minute. Each of the 
generators weighs 80 tons and with their engines are 
mounted on a continuous bed of concrete resting on 
haid rock abont 16 ft, below the level of the floor. 
Three only of the unitsarein constant use, the fourth 
being held iu reserve. The generators supply current 
at 700 volta pressure. 

In a gallery at the eastern end of the building are 
located the step-up transformers which raise the 
pressure fiom 700 to 10,000 volts for the transmission 
of the current on the line. The latter consists of six 
copper conductois carried on steel poles 20 ft. high, 
made by the Mannesmann Tube Company of South 
Wales? the cables are fitted with a wire net-like 
arrangement underlying them for the purpose of 
catching aud Keeping them from the ground in case 
of breakage. ‘The lines are set spirally throughout 
their course, and the cables are topped by a line of 
ordinary barbed wire to act as a lightning conductor. 
Further to guard against the effects of ligbtning the 
Siemens & Halske lightning arrester is employed. 
The latter consists of two heavy copper wires bent 
into a certain shape. These wires ate held in cast- 
iron clips attached to porcelain ivsulators, while the 
lower ends of the wires are adjustable, so that their 
distance apart at the place where they are closest 
together may be altered. One wire is put to earth 
and the other connected to the circuit to be proteoted. 
When the cironit is struck hy lightning the aro 
which follows travels upwards between the two horns 
(as high-preesure arcs are known to do) and fails 
when its length becomes too great to sustain. About 
2,000 volte is the lowest limit of pressure for the line 
which this arrester will protect. No rain guard is 
required if the distance apart of the horns is not too 
small. 

Close £o each mine taking current à transformer 
house is erected, containing besides transformers the 
measuring instruments and safety devices. The 
transformers in these little sub-stations step the 
pressure down from 10,000 to 120 volts for lighting 
or to 240 or 500 volts for motors. There are two 
methods of charging for power supplied. By one 
rating £45 per aunum is charged per horse-power 
measured at the motor shaft, the power company 
putting up and maintaining all the electric plant; 
on the other system 1.85d. is charged per kilowatt 
hour as measured by meter. This latter payment is, 
however, subject to a sliding scale, by which the 
rate is varied according to the time of running and 
the amount of current used, 

The longest stretch of line is to Krugersdrop, some 
28 miles from the station. It is intended to light 
various suburbs of Johannesburg by this power, and 
already some railway stations are being lighted. The 
demand for ourrent is good and eight or nine mining 
companies are already customers and using the power 
for various purposes, including air compreesinpg, 
pumping, ore reduction, bauling and the working of 
slimes plant. There are now about 38 motors on the 


circuit, varying in capacity from 3 HP. %о 250 HP. 
It should be added that the whole of the work haa 
been carried out by Mesers. Siemens & Halske. 


Species of Cathode Bays. 


According to E Wiedemann and G. C. Schmidt, 
cathode rays emerge from a point of the cathode in 
two essentially different manners. The first kind 
consists of a solid cone. which produces a patch on 
the glass wall. The second is a hollow cone, which 
produces a green ring on the tube wall. Both forms 
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ocour simultaneously. To study the second kind in For at midday or midnight, when the earth’s surface the several months before, it will be readily seen that = 
their utmost simplicity tbe authors first of all exper- moves in the direotion of the earth’s path or against late comers may be losers. K 
imented with electrodeless tubes between the termi- it, and the dragging is likely to reach a maximum, a When the тап gement took a lease of Madison 4 
nals of а Lecher wire system with one bridge. The displacement of jth of the distance between two of Square Garden it was thought to be а rather bold 5 
vessels used were glass spheres, which were placed Michelson's fringes should have been produced. This step. As the plans are now developing, it is evident | 
against а ball electrode. A small bright point ap- would have been well within the limits of observa- — that 80 big a building is absolutely necessary. The | 
peared against the electrode, and a hollow cone of tion. exhibitors cannot but profit by tbe larger, finer, ? 
rays proceeded from that point. Measurements of better known aud more centrally located building. u 
the angle of this cone showed that it slightly de- THE ELECTRICAL 8HOW. The advantage of location and building, the increase 
сгеагев as the sphere decreases in size, but that it Interest in the next Electrical Show, to be held in both in variety and number of exhibits will certainly 
rapidly inoreases with the curvature of the electrode Madison Square Garden in May, has already gone draw a much larger crowd. There were over 300,000 H 
and with the exhaustion of the vessel. If the eleo- beyond the electrical into the kindred trades and is admissions in 1-96, and it seems reasonable to ex- m 
trode is not a sphere but a circular ring ofthick wire surprisingly strong in all branches. Everybody pect that the number will run up pretty close to the © 
with its plane at right angles to the surface, the remembers the splendid success of the show in 1896. million mark in 1898, Other comparisons with the 
figure produced on the wall is of an oval ** 

27 "greet 
shape, with its major axis normal to the ЕЕ Е 
plane of the ring. Ring figures may also ЕШ " i 
be obtained in electrodeless cylinders ter- OPLECTREAL AND W | boe. 
minating in plane glass plates. If a ball TR уат 2 5 f . a 
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electrode or a ring is placed agaipst the 
center of one of the plates, rings and 
ovals are obtained just as in the case of 
thesphere. In one experiment of copsider- Й резе 2: 
able theoretical interest, the two plates — n и o 4e | | . | 
were covered with tinloil on the outside. £ 2 — ылы: ot чр т zd n 
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the cylinder, and a smaller paper soreen, 
e, was placed parallel to the former a short 
distance below it. A bright red ring then 
appeared on the chalk, separated from bbe 
cylindrical walls by a black ring. Inside 
the red ring there was some light, especially 
towards the center. As exhaustion prc- 
ceeded the dark ring steadily crowded the 
bright ring towards tbe center. The 
screen e threw a shadow ор h corresponding 
to cathcde rays perpendicular to the plane 
ends. The autbois conclude that thr 
cathode rays proceed from the separ tin 
surface between a solid and a gas in the 
d rection in which the currents producing the oscilla- 
tions traverse that surface.— London Electrician. 


A correspondent writes: Whenever I think I 
lave found anything new about Roentgen light I 
have only to turn to tbe work ‘Roentgen Rays and 
Phenomena of the Anode and Cathode’ to find that 
some one else discovered it first.“ 


The General Electric Company owed on January 
1, 1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
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Then it was held in a building comparatively un- 
known for such exhibiting purposes, yet it attracted 


not only the trade but great throngs of people from. 


the territory within 100 miles of New York. The 
exhibitors themeelves were paid many titnes over in 
business for the cost of their respective exhibits, and 
the best evidence of this fact is in the early demand 
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last show run in just as large proportions. For 
instance, there was only one battery of boilers in 
operation in the 1896 Exhibition. From the arrange- 
ments already made, there will be at least three in 
the Madison Square Garden show. The engine and 
dynamo exhibits will exceed those of the last show 
by about three to one. All these things suggest to 


XHIBITICN "- 
since July, 1893. The rate of interest is 7 per MA 88 ane Ка 
cent. рег annum. Neither have any dividends been E А 
paid on its common stock since August, 1893. 
Motion of the Ether. 

It will be remembered that Michelson some time М 
ago, says the Electrician, London, endeavored to de- ‹ 
tect a difference in the motion of the ether at differ- E 
ent heights above the earth's snrface, hy sending a E ——— 


beam round a rectangular path 200 ft. long in a hori- 
zontal direction and 50 ft. long vertically. No trace 
of relative motion was detected, and the conclusion 
was that either the ether is quite unaffected hy the 
earth’s motion, or that it is dragged along with it to 
a distance of many thousand miles above the sur- 
face. H. A. Lorentz (Verslag Akad., Amsterdam, 
November 10, 1897, ) criticises these conclusions in 
detail. It is not inconceivable that tbe glass covers 
of Michelson’s iron tubes do not allow the ether to 
penetrate, although they probably do so. On the 
other hand, ап extension of the eartb's influence to 
a distance comparable with the earth'a diameter is 
not unthinkable. If tbe dragging is apalogous to 
that exerted by a gas upon a solid sphere traversing 
it, the velocity imparted to the ether by the earth 
could well be j? of that at the surface at a height 
equal to the radius, and yy at а height (qual to the 
diameter of the earth. But in that case some dis- 
placement of the fringes ‘aboald have been observed. 


„26e STRET- 


PAN of BASEMENTS 


— —À— 


from former exbibitors for increased allotments of 
gpace. 

Contracts are already in for more than one-balf of 
the total space sold iu 1896. When 16 is remembered 
that the Exhibition is five months away and that at 
the last one, as usual in such exhibitions, more space 
was sold just before the opening of the show tban in 


* OPERATIVE Eunipits: 


intending exhibitors the importance of speed in se- 
curing space. While the Garden is very much 
bigger than the last Exhibition building, the demand 
for space is even greater in proportion than the in- 
crease of space, and of course the walls of the Garden 
put up an unyielding limit to the supply. The ac 
oompany ing diagrams show a proposed arrangement 
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of exbibits in the amphitheater of the Garden where 
supplies, eto., will be Iccated, and tbe 


ratus, EUM 
aa h will be the generating exhibit 


basement in whic 


and steam specialties. | | | 
From interest already taken in it by boiler, engine, 


amp and steam specialties companies, it is evident 
that the illustration of the various apparatus and 
supplies will be complete, vasied and interesting, 
and public interest in these things will no doubt 
lead the newspapers to give the show a great deal of 
notice. | 

It seems proper to say 8 word about this generating 
exhibit. In the old baiiding with a smaller and less 
interesting plant and only one entrance by an ob- 
scure stairway from the main hall, it proved to bea 
feature of publio as well as tirade interest. Enough 
interested people found their way to it to make it 
profitable to the exhibitors. In Madison Square 
Garden, not only will the exhibit be larger, more 
varied, more interesting, but it will be more accessi- 
ble. There will be at least four entrances from the 
three sides of the building, and the skill and care in 
placing the exhibits, pointing out the features and 
properly advertising them, which made the last 
operative exhibit successfal. ought to make this one 
at least four or five times as successful. 


The Manufacture and Storage of Acetylene Gas. 

We aie very glad to see that the Board of Fire 
Commissioners of Jersey City bave at last adopted 
strict regulations regarding the manufacture and 
storage of acetylene gas. The regulations provide as 
follows: 

‘That the manufacture of carbide of calcium or 
the liquefaction of calcium of carbide be prohib:ted 
except under certain prescribed limitations to be 
designated by the board. ‘That it declines to permit 
the use of any acetylene gas regenerator in this city 
except those devices first submitted to the board for 
careful test, examination, and approval of the board. 
That after the careful examivation made into the 
methods cf operation of the Bournonville gas regen- 
erator, and fiuding the same to be operated on safe 
scientific principles, and in view of the small 
quantity of carbide treated by said device and the 
careful storage and distribution of the same, that the 
embargo laid by the board against the use of this 
machiue be withdrawn and its operation sanctioned, 
provided that the methods now employed be not 
altered or made more dangerous. 

"It is further provided that the use or storage of 
calcium of carbide be confined to quantities of five 
pounds each, which must be stored in heavy block 
tin vessels, and until ready for use hermetically 
sealed, and that no dwelling, factory, or other build- 


ing be permitted to keep on storage a total quantity 
in excess of twenty-five pounds in cans or vessels of 
live pounds each. 

“АП parties desirous of storing in this city a 
quantity of calcium carbide or liquetied acetylene 
gas in excess of the limitations above defiued to be 
allowed to do ғо only upon formal request to the 
board and special permission obtaiued therefrom.'; 


Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. 


ELECTRICAL EXPORTS. 


The United States Treasury Department has com- 
pleted the compilation of the statistics covering the 
exports and imports during the last fiscal year. 
Hon. Worthington C. Ford, the head of the division 
Which is entrusted with the preparation of these 
8680136108, states that the exports of our manufactures 
have never been go Jarge aa they now are, and the 
rapid increase duriug the last few years is indicative 
of а growing appreciation of American products 
abroad. 

The statistics which relate to electrical apparatus 
constitute a highly interesting exhibit to tbe manu- 
facturers and dealers in these lines. While the im- 
ports of electrical apparatus are nil, the exports, as 


will be seen by the following list, amount to a good 


round sum: 

From Values, 
Baltimore. Md................ —— А 81.713 
Bangor, Ме............. q qnem 4,564 
Boston and Charlestowu, Mass 57.411 
New York, N. . 2.34778 
Passamaquoddy, Me 87 
Philadelphia, P 5,944 
St. Johns, F'a. ..... FCC 50 
Corpus Christi, Tex...... e 79,173 
Mobile, Ala CET , 14 
New Orleans, La . 9.384 
Paso del Norte, Tex...................... 37,004 
Pensacola, Fla ee eene. 30 
Grip Mio Sem m 13.400 
%%% 7,635 
Puget Sound, Wash 71,120 
San Diego, Cal q . А 290 
San Francisco, Cal . 141,286 
Buffalo Creek, N. . . 22.082 
Cape Vincent. N. . es 1.347 
Champlain, N. . sec cee rene 74.787 
ебола ана ьа ; 17,238 
Genesee, N. . . 32 
Huron, Mie), Уа» ; 28,873 
Montana and [Чаһо..,..................... 24 
North and South Dakota , 15.277 
Oswegatchie, N. ... . 39,040 
wens... 88 А 14 
Superior, Mich 1.708 
Vermont. РЕСЕН Я 79,510 
Total CCC $3,054,453 


The countries to which these exports were sent are 
as follows: 


Austria- Hungary . eo $2,203 
Beginn 8 168.864 
Pin! маз уде das 4,007 
iru PP TR 298.133 
Gerwin ыз stages „ ees 240.577 
Italy ыз. Бану гул а ЫШ ИЙ» ЕГЕР РИТ 86,981 
Мевегпацв T 6,224 
Portugal..... JJ etre tero СЕ 3.205 
Russia, Baltic and White Seas 33,445 
Russia, Black Scaaaa . . 4.223 
Кра E 2.188 
Sweden and Norway eese 1.984 
Sit an. оола omnes 1,043 
United Kingdom 437,026 
Pill! ein en TES 2.236 
British IIonduras . à 330 
Dominion of Canada: 
Nova Scotia, New Brunswick, eto. 292,24? 
Quebec, Ontario, ete ......... ....... 261.104 
British Columbia n 21,317 
Newfoundland and Labrador......... 5,926 
Central American States : 
Costa raro нао 12,550 
Guatemala. ......esssssssossese sssoessssoe 43.703 
Hinein 8 ; 3,958 
Vienne ĩ⅛ĩ?ĩ:70 naits 7.529 
SAIVBOOE, (Leo erectio X xen Tuo d 29.383 
Mille ДЕ НАЕ ЫЬ 284,714 
Wet Indies: 
BI!!! A РРР 26,590 
All AA 303 
Denn ааа 6,359 
Бепо n аа е 304 
gf i pep ——Ó 4,879 
Santo Domingo : 8.5 86 
Spanish Cuba sees 30.375 
" — —Duerto Rioo . s 22,801 
Argentina 7 157.564 
i димир COEPTIS 110,468 
Il ᷣ ͤ ( E OSCURA T 32.359 
CUOI DIA cues КГУ УОК. 66,084 
DouitlOE fic cop asses eee Era ev Orr piste 7,550 
Gn 8 6,435 
Uu CCC ; 12 
Ff! ͤͤA—T——— nere ee oV 14,650 
Di A та КЫ А 2.721 
Wii y оар: ; 80.226 
Gili C 5 833 
East Indies, Britis 2 20.924 
Р {ШР ӨР ООЛО 212 
Hong: Rop g. 2.510 
JJ) Awana REO ro SEU КЁЗ 148,971 
ТагКеу in a.... оола 263 
All othsf King eserse: 1.559 
Auckland, Fiji, ефо...................... 120 
British Australasia...... ._.............. 58,348 
French Oc) ап1са.......................... 14 
Hawaiian ]®]апая..,.‚............... §3.512 
Philippine I«lauds................... 3,U54 
British A'rica....... ПЕТЕР — .. 180,389 
Canary кЇїпаїз..................... ТАРЕ? 137 
Portuguese Afiica ........................ 456 
'Turkev in Africa—Egy pt...... ...... - 11,851 
All other Africa................. Vil RE 3,824 
Total. . . $3,054,453 


BOOK REVIEWS. 


ARITHMETIC OF 1HE STEAM ENGINE. By E. SHER- 
МАХ GOULD. M. Am. Soo. C. Е. вхо, p. 104. 
New York: D. Van Nostrand Company. Price, 
$1.00. 

This attractive little volume, although it contains 
nothing strikingly new regarding steam, will be 
found exceedingly usefal to anyoue interested їп 
steam and its applications to the steam-engiue. 
The work contains a large number of problems that 
arise in everyday practice, aud in each oase gives a 
simple method of arriving at an accurate solution. 
Several carefully compiled tables are to be found at 
the end of the volume, on the properties of saturated 
steam and on hyperbolic logarithms, Altogether tbis 
little volume would seem to fill a long felt want for 
a simple and practical method of determining ques- 
tions that are constantly arising in the application of 
steam. 

MECHANICAL DRAFT. By B. F. STURTEVANT. Pp. 
377. Boston, Mass.: Sturtevant Engineering 
Co. 

This valuable work discusses at great length the 
subject of mechanical draft. No efforts have appar- 
ently been spared to make the work complete, ao- 
curate and thoroughly up to date. There seems 
scarcely any doubt but what the subject of mechani- 
cal draft and its advantages has been heretofore more 
or lees overlooked or at most discussed in a cursory 
mauner. This volume, therefore, which is fully il- 
lustrated and which shows by actnal comparisons 
taken from practice the great advantages to be de- 
rived by the use of mechanical draft, will be wel- 
comed hy engineers generally. It not only treats of 
mechanical draft, but of the efficiency of fuels, effi- 
ciency of boilers, steam, combustion and various 
other topics iu this line, Besides being handsomely 
illustrated, valuable tables. diagrams and charts are 
scattered throughout the volume, showing the re- 
sults of tests of steam plants in various parts of the 
country. 

Everyone engaged in the design of works of this 
nature would do well to procure this work, if only to 
read Chapter XI, which very forcibly brings out the 
advantages of mechanical draft. 


CANADIAN NOTES. 


A comparative statement of earnings of the Mont- 
real Electric Street Railway shows the earnings of 
the month of December last were $112, 28.91, as 
against $103,116.02 for the same month last year. 
The total earnings for the last three months of 1897 
were $340,351.60, giving an increase over the like 
period in the year previous of $27,300.64. 

The Niagara Power Company, if forced to develop 
power on the Canadian side of the line, mu-t look to 
Toronto, it is said, for an immediate market, to 
which city the question of power transmission ig 
already being considered hy the company. The rival 
concern, which proposes to utilize the Welland River 
power, also looks to the city of Toronto for its most 
important market. The Electric Light Company of 
Toronto, which has a large amount invested in plant 
for the production of electricity from steam. will not 
eagerly welcome the advent of water-produced power 
and is making a strony tight against its introduction. 

The Dominion Government purposes putting ір an 
electrical installation in all the departmental build- 
ings at Ottawa. At present the Parliament block ia 
electrically lighted. The intention is to ereot a 
power house to supply all the Government buildings 
with electric lights, and also with energy to work 
electric pumps for tire purposes in every building. 

A motion has been introduced into the Ontario 
Legislature to the effect that, in the Opinion of the 
House, the water-power of Niagara Falls and rapids 
being one of the great natural resources of the prov- 


ince, should be developed and utilized for the hene- 
fit of the Canadian people, and that to this end the 
Government should favor all bona fide enterprises 
proposing the development of this power. 
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LEGAL NOTES. 


The judgment secured by the Atlantio Trust Com- 
pany for $95,426 on its counterclaim in a suit 
brought against it by the Consolidated Electric Stor- 
age Company has been reversed by the Appellate Di- 
vision, New York. A new trial is granted and the 
opinion is expressed that plaintiff was entitled to re- 
cover the balance remaining undisposed of of the 
sum of $215,009 deposited with the defendant in 
pursuance of an agrcement between the plaintiff and 
defendant and other parties made in June, 1890. 
Under this agreement the United Electric Traction 


Company gave its note for $215,000, with collateral 
security, for the purpose of securing that amount to 
the Brush Electric Company. The defendant agreed 
to pay to plaintiff any part of this sum not needed to 
secure the Brush Company. The Traction Company 
failed to pay this sum, and the collateral security, 
consisting mainly of stock of the company, turned 
out to be valueless. Then it was that defendant 
claimed a reformation of the contract and a judg- 
ment in its favor, The opinion of the court was by 
Justice Ingraham, Justice O'Brien dissenting. 
Judge Showalter has appointed General John 
McNulta receiver for the Calumet Electric Railway 
Compiny, Chicago, to succeed John C. McKeon. 
The appointment was made in view of tbe fact that 


General MeNulta was recently appointed receiver for 
the National Bank of Illinois, and that the Calumet 
Electric Rail way is an asset of that bank. The bank 
financed the Calumet company for 52, 700. 000. 

Motions for a new trial have been filed in the case 
of Louis M. Packer of Lynn vs. the Thomson- Hous- 
ton Electric Company, in which the plaintiff sued 
for $100,000 for the loss of both bands їп ап under- 
cut machine at the defendant's works and was re- 
cently awarded $20,000 by a jury in the Superior 
Court at Salem, Mass, Both sides ask for a new 
trial. The plaintiff wants the verdict fet aside upon 
the ground that the dawages found by the jury are 
‘inadequate. 

R. E. Rust, receiver of the National Electi io 
Manufacturing Company of Eau Claire, Wis., has 
been discharged by the court. 


Leslie W. Ryan, a well know lawyer of Boston, 
and one of the counsel for the Reorganization Com- 
mittee of the Thomsou- Houston Electric Company, 
was arraigued before Judge Cowing in the Court of 
General Sessions, New York, on the 3d inst. upon a 
charge of perjury. An indictment was found more 
than a month ago on the complaint of Henry Win- 
throp Gray, the receiver for the Thomson-Houston 
Company. It was alleged by Mr. Gray that in 


winding up the affairs of the company Mr. Ryan 
made an affidavit that he had turned over to the 
receiver $70,000 to be used for the benefit of the 
creditors. Mr. Gray says be never received this 
money, and that he bas been placed in a false light, 
inasmuch as he bas made no accounting for this sum, 
Mr. Ryan when taken into custody declared his 
arrest an outrage, and asserted through his counsel 
that be had paid the $70,000 to the creditors of the 
company through another channel than Mr. Gray, 
who was incensed against him on that account and 
preferred the charge. Thecourt held Ryau in 32,500 
bail. 

The jary in the suit of the Fort Wayne Electric 
Corporation against the Franklin Electric Light 
Company, at Cape May, N. J., returned a verdict for 
the Fort Wayne company, giving it $19,423 05. 
Theamount sued for was $16,700 and interest, which 
was the cost of the plant when built about a year 
ago. The case will probably be appealed by the Fort 
Wayne company. 


American Association of Inventors and Manufac- 
turers. 

The eighth annual meeting of the American Asso- 
oiation of Inventors and Manufacturers will be held 
in Washington, D. C., on the 18th iost. This asso- 
ciation has for its object the maintenance, fostering 
and protection of the patent system of the United 
States, with the desire to increase the efliciency of 
operation and to promote the stability of patent 


property. 
The association bas also in view steps to procure 


- 


ELECTRICITY. 


from Congress legislation authorizing tbe Patent 
Otfice, a department of the Government which pays 
all of its expenses out of its income, to spend so 
much of that income as may be necessary for the 
scientific, thorough and efficient examination of ap- 
plications for patents, to the end that patents may 
be granted only for iuventions which are undoubt- 


edly new. 


New York Electrical Society. 

The 184th meeting of the New York Electrical 
Society will be held at the College of the City of 
New York, Tweuty-third street and Lexington ave- 
nue, on the evening of January 12 at 8 o’clock. 

Mr. S. Dana Greene will read a paper on '' The 
Relations Between the Customer, the Consulting 
Eugineer and the Elcetrie Manufacturer.“ 

It will be the aim of Mr. Greene in this paper to 
assist in bringing about that better understanding 
between these departments of the industry on which 
much of its welfare and prosperity depends. 


The General Electrio Company owed on January 
1,1898, $1,339,380 accumulated dividends onits pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is7 per cent. 
per annum. Neither have any dividends been paid 
on its common stock since August, 1893. 


GENERAL NEWS. 


What Is Going On in the Electrical World. 


Albany, N. Y.—The construction committee of the 
water board, or at least two of the three members— 
Messrs. Hazen and Balley—recommeud the use of elec- 
tricity as the motive power for the pumps at the filtra- 
tion plant, bids for which will be received between Jan- 
uary 15 and February 15. In their reports Mr. Hazen 
estimates cost of steam plant complete at $27,900, aud 
Mr. Bailey at 821,8 0. Mr. Hazen estimates cost of con- 
struction of electric plant at from $30,000 to $35,000, 
and Mr. Bailey at $37,830. The use of electricity was 
recommended in both reports.—The ‘ Times-Union"' 
says: “The work of constructing the roadbed for the 
proposed electric railway from Greenbush ог К. nsselaer 
to Nassau will not be resumed until spring. The reason 
is the contractors, J. M. Sullivan & Co., of New Vork. 
are loth to put any more nioney into construction until 
the finances of the company assume a brighter outlook. 
The contractors say that they have expended eighty 
thousand dollars thus far and want sonie money from 
the railroad company. The latter hold an agreement 
with a banking firm in New York to take the entire is- 
sue of bonds, $325,000, as soon as the road is completed.“ 


Atchison, Kan.—The Atchison Gas, Electric Light & 
Power Company for a consideration of $100,000 has con- 
veyed all its property to the Atchison Railway, Light & 
Power Company, and B. P. Waggener conveys Forest 
Park to the same company for $25,000, The otlivers of 
the company are: J. P. Pomeroy, president; W. P. 
Waggener, vice-president; C. S. Hetherington, treas- 
urer ; J. M. Chisham, secretary, and J. A. Bendure, su- 
perintendent. 


Aurora, III. A company is being formed among the 
business men of Aurora for the manufacture of an elec- 
tric railway sigual. E. S. Hobbs is president of the com- 
рапу and E. D. Warner of Jackson, Mich., who holds 
the patent, will act as manager. A factory is to be 
started here and the stability of the men whose names 
appear in the list of stockholders assures the success of 
the concern. 


Berlin, Ger.—The German Transoceanic Electric 
Company. with headquarters in Beriin, has been formed, 
with a capital of 10,060,000 marks, for the purpose of 
erecting electrical stations in America. A central sta- 
tion will first be established at Buenos Ayres for light- 
ing and general supplies. 


. Brookfield, Mass.— Capitalists interested in the South- 
bridge & Sturbridge Street Railway Company and the 
Warren, Brookfield & Spencer Strect Railway Com- 
pany have matured plans to connect these two lines by 
building an electric railway from Central Square in 
Brookfield, toa point near the Worcester south agri- 
cultural grounds in Sturbridge. It is expected that the 
new road will be built this year. It will be about seven 
апа a half miles long. 


Chicago.—Mayor Harrison at the request of Chief 
Swenie of the Fire Department will ask the city council 
for authority to separate the electrical bureau from the 
fire department at the city hall and make each inde- 
pendent of the other with its own head. The bureau 
as it now is sprang up as a result of the use of the fi re- 
alarm system and always has been connected with the 
firedepartment, Since its establishment, however, it 
has bcen extended until the superintendent of city tele 
graph now has charge of all the wires in the city, the 
enforcement of the laws pertaining to them and the 
superintendency of the various municipal lighting 
stations. | 


Vow. XIV., No. 1. 


Cincinnati, O.—The Standard Electric Works has 
changed its title and has takeu out incorporation papers 
as the Standard Electric Company and with a capital 
stock of $50,000. Captain E. Y. Cherry will continue as 
president of the concern and tbe otber officers remain 


the same. 


Cleveland, O.— The Cleveland, Kent & Ravenna Elec- 
tric Railway is to be the name of a new line which a 
number of capitalists have in contemplation. As the 
title indicates, the road is intended to connect Ravenna 
with Cleveland. Among those said to be interested are 
Richard L. Palmer and Col. Vincent A. Taylor of the 
Cbagrin Falls Electric Railway. 


Colorado Springs. Col. —A system of electric signal 
and messenger service similar to that of the American 
District Telegraph is to be established here by M. A. 
Leddy, J. E. Voorhees and others. A twenty-year 
пы нә has been granted to Mr. Leddy by the city 
council. 


Detroit, Mich.—The '' News" states that the Jenney 
Electrica] Company, which Mayor Maybury expected 
to locate in Detroit, has gone to Madison, Wis. The 
mayor says it forsook Detroit because the owners re- 
ceived no encouragement bere. 


Dubois, Pa.—The Dubois Street Railway and Electric 
Light Company's plant has been purcbased by a syndi- 
cate headed by John E. Dubois. 


Great Barrington, Mass.—4A company to be known as 
the Stanley Instrument Company was launched here on 
the 28th ult., the ohject being to establish works in this 
neighborhood for the manufacture of electrícal instru- 
ments devised by Messrs. Stanley and Darlington, two of 
the directors and both of wide reputation as electricians. 
The officers of the company are: President, Frank H. 
Wright ; vice-president, William Stanley; manager, 
Frederick Darlington ; treasurer, John H. C. Church, 
all of Great Barrington ; clerk, John 8. Fuller. The 
directors are : Frank H. Wrigbt, Jawyer, of Great Bar- 
rington ; Charles E. Yerkes of Chicago, pfesident of the 
Siemens & Halske Company ; John L. Dodge, president 
of the Mahaiwe National Bank, Great Barrington ; Par- 
ley A. Russell. Great Barrington ; John B. Beebe, phy- 
sician, Great Barrington; Frederick Darlington, Great 
Barrington ; W. H. Browne. manager of the Royal 
Electric Company, Montreal, Can.; Charles R. Huntley, 
general manager of the Buffalo General Electric Com- 
pany, and William Stanley of Pittsfield. The capital 
stock of the company is $75,000. In its announcement 
of the furmation of the company the Great Barrington 
“Courier” says: "It isa well-known fact that Pittsfield 
has profited toan almost incalculable extent by the ben- 
efits flowing from the location of the Stanley Electric 
Manufacturing Company in that place, and it is believed 
that with the growth and development of the business 
of the company just organized, Great Barrington will 
receive a very substantial henefit in a manner which will 
be felt by all the people of the town.“ 


Hagerstown, Md.—It is reported tbat & company of 
local capitalists is auxious to build an electric light 
plant in this city if the street commissioners decide that 
the electric light company now operating here has for- 
feited its franchise by violating its contract. 


Hoboken, N. J.—The electric locomotive which is to 
draw freight trains on the Hohoken Shore Road made 
its initial trip over the road on the 4th inst. and worked 
satisfactorily, moviug with apparent ease eight loaded 
freight cara, weighing about 260 tons. The locomotive 
is similar to those in use in the Baltimore tunnel. The 
Shore Road is only two miles long, and was built to 
facilitate the transportation of freight to and from the 
steamship docks. 


Holland, Mich.—It is understood here that the finan- 
cial difficulties which stopped work on the Holland & 
Lake Michigan Electric Railway are now being settled 
and work will be resumed on the road as soon as the 
weather will permit. The extension of the line to Sau- 
gatuck is now assured. 


Hudson, Wis.—Christian Burkhardt bas leased his 
electric light plant to Christian Wangsgard, who will 
operate it from the big dam, four miles from the city. A 
power house will be built. The improvements will 
cost several thousand dollars. 


Indianapolis. Ind.—The ''Sun" states that the Jenney 
electric plant, destroyed by fire several months ago, will 
be rebuilt in this city. The company has been capital- 
ized at $100,000 and £70,000 bas been taken.—At a 
meeting of the shareholders of the Citiz-ns' Street Rail- 
way Company of this city, held in Philadelphia on the 
30th ult., the resignation of President Kennedy Crossan 
was received and accepted. Vice-president W. W. 
Kurtz also presented his resignation, but at the request 
of the shareholders it was withdrawn. Mr. Kurtz will 
act as president for the present. 


Jamaica, L. I., N. Y.—The Queen's County supervis- 
ors have granted a franchiss to the New York & North 
Shore Railroad Company to lay its rails over several of 
{һе county roads in the towns of Newtown and Flush- 
ing and over the Little Neck bridge. All the necessary 
permits have now been obtained and the company, 
which is an allied organization of the New York & 
Queens County line, will at once extend its line from 
College Point to Whitestone, Willets Point and Man- 
hasset, and from Flushing to Jamaica Village through 
Hillside avenue to Richmond Hill, thence to Middle 
Village, and there it will connect with the Calvary Cem- 
etery line to Long Island City. A continuous line will 
thus connect Long Island City, Newtown, Flushing 
and Jamaica. 

. Jamestown, N. Y.—Much interest is manifested again 
in the project to build а railway from Mayville in this 
county to Warren, Pa., to pass through the villages of 
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Grove and otber smaller settle- 
erri ае of Eastern capitalists who 
0 resent at a meeting held a few evenings ago at 


d if the ri ld be s cured 
f the right of way cou 

Panama alle еге sold be no doubt as to the 

чө road during the coming summer. 


building of the s 
i Jacques Morgan, city electrician, 
Kansas City, Мо rt to the eldermen placing the cost 


* re i 
ry ани Slant exclusive of the site, at $99,640. 
The plant would be a 375 lamp station of three dynamoe, 


it is necessary to have one dynamo in reserve in case 
кй үнүн to the others. The most expensive item is 
the 225 miles of wire necessary for 225 lamps. The cost 
of this is estimated at $70,125. There аге now 211 arc 
lights in use by the city at $110 a year for each lamp, or 
s cost of $23,210 each year for Kansas City’s street lights. 
Mr. Morgan thinks the coet of a city plant too great to 
wake it practicable. 

Lake Charles, La.—The Lake Charles Street Railway 


have decided to equip their lines with elec- 
Pig ead will probably use the storage battery system. 


caster, Pa.—William B. Given of Columbia, re- 
Eus of the Pennsylvania Traction Company, has just 
sxumed the duties of general manager of all the lines 
controlled by him. The office of superintendent of 
the lines centering at Lancaster and Columbia having 
been abolished, Frank S. Given has been appointed 
assistant general manager with headquarters at Lan- 
caster, and he will fulfil the duties of superintendent 


of all the lines. 


Lincoln, Neb.—The Lincoln Traction Company, the 
successor of the old street car company, is now in full 
possession of the street railway system of this city. The 
officers of the company are: Manager, Brad D. Slaughter; 
superintendent, J. H. Humpe; superintendent of motive 
power and construction, H. C. Hartley; cashier, E. B. 
Ransom; assistan: cashier, Norman Belcher. 


Marinette, Wis.—The Marinette & Menominee Elec: 
tric Company, which has been organized here witha 
capital stock of $200,000, proposes to improve the power 
at Chappie Rapids, on the Menominee River, and fur: 
nish power to street railways and a paper mill. The 
improvement will cost $150,000. The incorporators of 
the company are Isaac Stephenson and John Spalding, 
of Chicago; Fred Carney, Sr., A.C. Merriman, F. M, 
Brown, H. C. Higgins and G. W. Hanley, of Marinette, 
and Edward, Daniel and August Spies and S. M. 
Stephenson, of Menominee, Mich. 


Milwaukee, Wis.—The ‘‘ Wisconsin" says: ''On tbe 
additional new lines and extensions to the present sys- 
tem under control of the Milwaukee Electric Railway &. 
Light Company, that company will expend in the 
neighborhood of $300,000. This will include the 
line from North Greenfield to Waukesha, and one 
from the northern city limits to Whitefish Bay, via Oak- 
land avenue ; also for the College and Country Club 
line, from Folsom place on Glen avenue to Mineral 
Spring road, a half mile north of the city limits. There 
will be, ip addition to these entirely new routes, several 
extensions of present city lines, including that on Vliet 
street to West Park. The company will also expend 
$500,000 or $600,000 on its new power house and machin- 
ery, all of which will be laid out early in the year. For 
the improvements already decided or and assured, the 
expenditures during the first six months of 1898 by the 
$1 000 асау company will be in the neighborhood of 


Mystic, Conn.—The committee on new enterprises of 
the local board of trade have nearly completed plans 
for establishing an electric power plant at Mystic. 
It is proposed to do business under the charter granted 
hy the General Assembly in 1893 to Solomon Lucas of 
Norwich, Francis M, Manning of Mystic, and George D. 
Whittlesey (deceased ) of New London, under the name 
of the Mystic Electric. & Gas Light Company. The 
committee visited Norwich and conferred with Mr. 
Lucag and satisfactory arrangements for the use of the 
charter were made. Mr. Lucas will be one of the 
shareholders in the company. 


New York.—The talk of changing the motive power 
of the Manhattan Elevated Railroad to electricity bas 
lately assumed a certain earnestness among those pecu- 
niarly and politically interested in the road that prom- 
ises practical results. If some reliable electrical system 
is found for the operation ofthe road, the change would 
ү hailed with delight by every citizen of the metrop- 

is. 


Norwich, Oonn.—E. P. Shaw, Jr., formerly geveral 
manager of the Norwich street railway, is now manager 
of the system of trolley lines that is to connect Newport 
with Fall River and is hard at work making preparations 
for the building of the road. The work of construction 
will begin at once, in order to have the line in opera- 
Поп by next June. 


Phenix City, Ga.—A prominent local capitalist is at 
the head of a movement herefor the establishing of an 
инк plant to supply light for the city and for private 
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Philadelphia.—The Union Traction Company’s new 
power house, built on the site of the one which was 
destroyed by fire in March last, is now about completed. 
The new machinery embodies all the latest improve- 
ments and the capacity of the plant has been increased. 
The switchboard is constructed throughout of white 
marble slabs on a framework of steel, and is double 
decked. It occupies the entire Mt. Vernon street end 
Of the engine room and ів probably the largest railway 
switchboard in the world, excepting one recently con- 
stracted in Chicago, It is equipped with the very latest 
type of instruments, and in this respect із considered un- 
equalled in convenience and efficiency, 


ELECTRICITY, 


Placerville,, Cal.—The Placerville ** Nugget“ states 
that C. S. Young, president of the Pacific Coast Electric 
Power & Construction Company, has taken the contract 
to build a line sixty-eight miles long, for the purpose of 
conveying electric power to Fresno. This will be the 
longest line of the kind ever built. 


Quincy, Il].—4A local inventor is working on a fire en- 
gine which will be run by electricity, both at fires and 
en ronte to fires. He has not yet perfected his engine 
and refuses to give a description cf it to the public until 
be is further along with it. The engine, he says, will 
be much lighter than the steam fire engines. 


Rockford, Ill.—The car barn of the City Railway 
Company was destroyed by fire on the 28th ult. Two 
cars, eleven motors, practically all the summer supplies 
and equipment, together with valuable tools, were lost. 
The total loss is about $8,000. The company carries au 
insurance of $30,000. 

Savannah, Ga.—The municipal lighting scheme which 
bad gained some headway here has fallen through, the 
council having passed a resolution giviug a tive years’ 
contract to tbe Brush Electric Light & Power Company 
at $72 per light per annum. 

Scranton, Pa.—The Hubbell Electric Lamp Company 
is now operating a plant here for the manufacture of an 
electric bicycle lamp patented by C. J. Hubbell, which 
the company claims is the first perfect lamp of the kind 
put on the market. The lamp is also applicable to mine 
working. 

Washington, D. C.—The District Commissioners have 
returned to Congress without their approval the bill 
proposing that new franchises to street railroads be sold 
at public auction. The Commissioners say : * The bill 

roposed requires that the right to occupy public space 
in the District of Columbia for street railway purposcs 
shall be sold at public auction to the highest bidder. 
The Commissioners are unable to recomuiend favorable 
action upon this measure. [n recent years Congress in 
granting charters to street railway companies in the 
District bas required the companies to pay 4 per cent. 
of their earnings as taxes. [t scems to the Commission- 
ers that it is à much better plan to require, by law, tbe 
companies to pay for their privileges in a fair percent- 
age of their gross earnings than to leave the matter tu 
the uncertainties of a public auction, where an absurd- 
ly low price or an excessive one may be bid, to the 
disadvantage of the Government in. one ease, or of the 
company in the other, neither of which is desirable for 
the publie good.“ — A bill has been introduced in the 
House by Mr. Wheeler of Alahama authorizing the con- 
struction of an electric power station on the Tennessee 
River. The bill gives W. G. Douglas, G. Н. Van Wag- 
ener, Harry Mitchell, Nial C. Elting. William Ogden 
and T. H. Allen permission to erect and operate a power 
station on the Tennessee river, and to build and operate 
dams at points on Muscle Shoals and Colbert Shoals 
which are unsuitable for bavigation. 

Weedsport, N. Y.—J. D. Edwards bas purchased of C. 
C. Adams & Sons the Van Marter malthouse property 
and will commence the erection of a power house for 
his electric light plant as soon as the weather will per- 
mit. 

Weston. O.—The council has decided to submit the 
question of obtaining an electric light plant for the 
town to a vote of the people. No date was set for the 
election, but it will doubtless be held soon. 


NOTES FROM A CORRESPONDENT. 


Albany, N. Y.—Open competitive civil service exam- 
inations will be -held at various places in the State on 
Jauuary 29, for positions in the State service. Among 
other positions is that of assistant electrical engincer. 


Bath-on-the. Hudson.—George Shont. electrician for 
the Central-Hudson Railroad, has resigned апа will ac- 
cept a position with the Hall Signal Company of New 
York. Charles Dorr of Troy will take Mr. Shont's 
place ор the Central- Hudson Railroad. 


PERSONAL AND MISCELLANEA. 


M. S. Robison, lately receiver of the Consolidated 
Street Railway of Fort Wayne, Iud., is said to have ac- 
cepted a lucrative position as manager of a Chicago 
street car line and will remove to that city. 


W. O. Smith, superintendent of the Louisville ( Ky.) 
Electric Light Company, was presented on New Year's 
day with a handsome gold badge by the employees of 


the company. 


A press dispatch from San Francisco states that W. К 
Burkholder of that city has gone t^ Alaska to erect an 
electric plant to operate an electric road over the 
Chilkoot Pass. Electricity will be generated at Dyea and 
transmitted twenty miles to the point where it is to be 
used. At the pass the telepherage system will be used. 
In addition to the electric wires, the poles will sup- 
port cables from which heavy cars will be sus. 
pended. The motors will be stationary aud the cars 
will be propelled up the incline hy cables on a drum. 
The machinery has already been shipped and the plant 
is expected to be in working order in about three 


months. 

The St. Louis ''Republie" says: "(Georges Apostoli, 
the noted French physician and surgeon, writes toa 
brother medico in St. Louis that he has discovered the 
secret of preventing the cvil etlects which usually ensue 
from the application of the X ray. He says that he 
simply connects the machine with the ground by a 
metallic circuit. Under that system he has turned the 
X ray upon hundreds of patients and not once has there 
been any deleterious effects from the rays. None of the 
burning, itching sensations which are commonly ex- 
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perienced have been apparent when the machine used 
by Dr. Apostoli was in use. According to the noted 
Frenchman, all that is needed to eliminate the baneful 
influences of the ray is a connection with the ground in 
order to complete the circuit.“ 


The marriage of Prof. Alexander Melville Bell, the 
father-of Alexander Graham Bell, the inventor of the 
telephone, to Mrs. Harriet G. Shibley, a Canadian lady 
many years his junior, was an event of special intereat 
on account of the age of the bridegroom and tbe some- 
what romantic manner in which the marriage was 
brought about. A photograph of the lady a'tracted the 
attention of the professor, who sought an introduction, 
was charmed, proposed and was accepted. all within а 
few months. The wedding took place in New York on 
the Ist inst., and among those in attendance was the 
son of the bridegroom. Alexander Graham Bell. апда 
brother, D. C. Bell. Prof. Bell was born in Edinburgh, 
Scotland, March 1, 1819. For twenty-two years he was 
a lecturer at Edinburgh University and at New College. 
Later he Jectured in the London University, aud iu 
1870 came to Kingston, Canada, and lectured in Queen's 
College in that place. In 1881 he removed to Wash 
ington, where he has since lived. He is author of sev- 
eral treatises on elocution. His wife is twenty-five 
years his junior. 


The city council of Joliet, III., recently granted a 
fifty -year electric light and power franchise to Col. John 
Lambert, who soon after sold the grant to the Economy 
Light and Power Company for $30.000, a proceeding 
which caused a great deal of ugly talk and criticism of 
the council. Those who indulged most freely in this 
are now wearing sackcloth, for Mr. Lambert, who is 
one of the most generous and most enterprising of the 
citizens, has donated the entire sum to the city with the 
stipulation that $3,000 be divided equally between two 
hespitals and the remaining $27,000 be applied to the 
erection of a city hall and library building. 


A Denver paper states thata company is being organ- 
ized to develop the resort features of Ute Pass. At 
present there is a chain of finely constructed hotels run- 
ning from Cascade to Woodlawn Park. The new com- 
рапу proposes to develop the resources of the canon 
by constructing an electric light plant to be run by 
water power which is now going to wasteand to use the 
overflow from a small dam across one of the canons for 
an artificial waterfall to he illuminated at nigbt by 
means of colored lights. During the past summer an 
expert l:ndscape artist visited the pass and suggested 
the general outline of the scheme, which is nominally 
the making of an immense park about seven miles in 
length. The electricity generated at the ono plant will 
be suthcient to furnish lights for all the hotels as well 
asa number in the grounds surrounding each. With 
the scheme as originally suggested carried out, the 
State would havea veritable electric park supplied with 
light and beautiful water etlects from the abundant 
water falls in the vicinity. 


RECENT COMPANY ELECTIONS. 


Ceve'and & Chagrin Falla Electric Railway Company, 
Cleveland, Ohio — resident. V. A. Taylor; vice-president, 
М. А. Sprague; secretary, Charles Lane; treasurer, Wil- 
liam Н. Prescott; general manager, L. M. Сое; directors: 
F. D. Carpenter, I.. M. Coe, W. Н. Prescott, R. L. Palmer, 
R. A. Taylor, J. E Ensign. C. Lane, F. M. Stearns, M. A. 
Sprague and C. €. Morgenthaler. 


Skowhegan & Norridgewock Electric Ra'lway & Power 
Company, Skowhegan, Me.-President. R W. Brown; 
clerk, Turner Buswell; directors: R. W. Brown, A. F. 
Gerald, A. H. Weston, J. P. Clark and L. C. Emery. 


COMMERCIAL PARAGRAPHS. 


We nre in receipt of a new edition of the catalogue issued 
by the Hazleton Boiler Company, 716 East Thirteenth 
street, New York City. This book, entitled The Genera- 
tion of Power," is fully illustrated and contains any 
amount of useful information, including numerous tables, 
extremely convenient for any one engaged in the design- 
ing and proportioning of boilers. The catalogue, contain- 
Ing 150 pages, is well worth having and can be obtained by 
applying to the Hazelton Boiler Company at the above ad- 
dress. > 


We desire to acknowledge the receipt of an extremely 
attractive calendar sent us Ьу Alfred F. Moore, the well- 
known manufacturer of Insulated Electric Wire and Ca- 
bles, 200 North Third street, Philadelphia. 


Everybody Says So. 


Cascarets Candy Cathartic, the most won- 
derful medical discoverv of the асе, p'eas- 
ant und refreshing to the tuste, act gently 
and positively on kidneys, liver and bowels, 
cleansing the entire system, dispel colds, 
cure headache, fever, habitual constipation 
and biliousness. Please buy and try a box 
of C. C. C. to-day; 10, 25, 50 cents, Sold and 
guaranteed to cure by all druggists. 


Beauty, utility and value nre happily combined in Hood's 
Sarsaparilla Coupon Calendar for 1598, kindly sent us by 
the company. The lovely ehild's head isin an embossed 
gold frame, surrounded by sprays of flowers in mosaic, the 
harmonious pad in blue with clear figures, and the coupons 
by meaus of which many valuable books and other arti 
cles may be obtained, make up the most desirable calen 
dar of the kind in print, The first coupon article is Hood's 
Practical Cook's Book, a handsome, useful volume of 889 
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pages. Ask your druggist for Hood’s Coupon Calendar, 
or send 6 cents in stamps for one to C.I. Hood & Co., 


Lowell, Mass. x 


Armorite Interior Conduit is now generally recognized 
by architects and contractors as the standard for ail high 
grade interior work. This cenduit аз it is now made with 
the l'ght steel wall and light lining is superior to the old 
style beavy conduit and is displacing entirely the old t; pe 
oftubing. The Electric Appliance Company are carryi: g 
a large stock of light wall steel Armorite in Chiengo and 
are doing a handsome business on the same. They claim 
that Armorite is easier to install than ару other eouduit 
that has yet been placed on tbe market. 


~e-To-Bac for Fifty Cents. 
Guaranteed tobacco habit eure, males weak 
men slruug, b. od pure. 9Uc, 81. All druggists 


Educate Your Bowels With Cascarets. 


Candy Cathartic, cure constipation forever. 
10c,:5c. II C. C. C. fail. droveists refund money. 


The Excelsior Carbon Paper Manufacturing Company. 
301 Brod way, New York, in their holiday greeting, issued 
for distribution, thank their friends for past favors and 
hope they have merited в continuance of the generous 
patronage they have received. They desire ta call at'en- 
tion to tbe fact that they have added several special car- 
bons to their already extensive line, and will be pleased to 
submit samples. 


Don't Tobacco Spit aud Smoke Your Life Away. 


To quit tobacco easily and forever, be mag 
netic, full of life, nerve and vigor, take No To: 
Bac. the wonder worker, that makes weak met 
strong. All druggists, 50c or Fl. Cure guaran 
teed. Booklet. and sample free. Address 
Sterling Remedy Со, Chicago or New Yoik 


To Cure Constipation Forever. 
Take Casenrets Candy Cathartie. 10c or e 
lt C. C. C. fail to cure, druggists refund moui y 


INCORPORATIONS. 


The New York & Staten Island Electric Company has 
filed with the Secretary of State a certificate of increase of 
capital stock from &00.С00 to $1,500 000. The debts and 
liabilities of the company aggregate $72,511. 


The Marysville Electric Light, Heat & Power Company, 
Marysville, P rry County, Pa.—to supply the borough of 
Marysville with electric light, heat and power. Capital 
stock, $10,000. Directors: lohn А. Herman of Harrisburg. 
Harry M. Hoover and J. W. Beers of Marysville. 


The Kerrvil'e Electric Light, Heat & Power Company, 
Kerrville, Kerr County, Tex.—to manufacture and supply 
electric light, heat and power to citizens of Kerrville. In- 
corporators: Charles Schreiner, A. C. Schreiner and L. A. 
Schreiner 


The Jordan River Electric Generating Cotupany's stock- 
holders have voted to increase the cap'tal Stock to 81.000, - 
070 and change the name to the Salt Lake City Water & 
Electric Power Company. The company is sponsor for the 
plan to establish a power plaut in the Jord n narrows and 
furnish power for Mercur and Bingham, Utah. Allan G. 
Lamson is president and С. W. L. Stevens secretary of the 
company. 


The Hudson River & Long Island Sound Railway Com- 
pany, New York City—to construct a street surfaceroad in 
Westchester County, N.Y, from Yonkers to l'elham 
Manor. Capital stock, 500 000. Directors: Charles C. 
Bassett, of Washington; Henry A. Welch, of Detroit; 
James F. Secor, Jr., of Pelham Manor; D. B. Halstead, 
Paul Gorhama d Jobu ПИ S ed, of Brooklyn, N. Y ; Sew- 
ard Baker and Walter R. Quick, of New York City, and 
William L. Stout, of Elizebeth, N. J. 


The A. D. Scott Manufacturing Company, Chicago—to 
manufacture electrical goods, Capital stock, 925, 1 0. In- 
corporat re: Ashley D Scott, Samuel S. Seott, Watson В. 
Farr, all of St. Louis, Mo. 


The West Orange Electric Light & Power Company, 
West Orange, N. J. Capital stock, $10:0€0, and $1,100 is to 
be used to begin business with. Iucorporators: Frank 
Brewer and Albert Р. Condit of West Orange, John 
O'Rourke of Orange, Jay Ten Eyck of Newark, Alfred F. 
Skinner of Franklin, and James C. O'Brien of South 
Orange. 


The Manhattan Electrice Company, St. Lou's, Mo. 
Capital stock, $4, 00, Incorporators: Elliott Jones, А. E. 
Boebeustein aud G, J. Percival, 


The Viking Bieycle & Electric Motor Company, Toledo, 
O —to continue the manufacture and sale of bieyeles now 
carried on by the Union Manufacturing Coicpanv and in 
addition take up the manufacture and sale of eleetrie mo- 
tors and horseless carriages, Capital stock, $100,000. In- 
corporat rs: Alvin Peter, George W. Birchall, Fred Cran- 
ston, Arthur J. Cone and Guy W. Kinney. 


The Rochester Electrical) Manufacturing Company, 
Rochester, N. Y.—to manufacture electrical devices, inven- 
tions, applisnecs and attachments, Capital stock, *50 000. 
Directors: J. Miller Kelly, Louis W. Miller aud William 
E. Werner, Rochester. 


The Colonial Klectrie Company, New York—to furnish 
light, heat and power by means of electricity in Greater 
New York. Capital stock; 825,000. Directors: Garrett 8. 
Odell aud Ori m Н Cheney, New York, aud Horace 8. 
Andrews, Brooklyn. 


The Saravnc Luke Light, Heat & Power Company of 
Franklin and Essex Counties, N. Y —toucquire the fran- 
chises of the Saranac Lake Electric Light Company. 
Oapital stock, 8100, %), Dircetore: Frederick. A. Isham 
and Charles S. Stackpole, New York City; Orlando Blood, 
Waliace Murray sud Periey A. Gould, Sarange Lake, 


ELECTRICITY. 
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TELEPHONE AND TELEGRAPH. 


A Highly Successful Independent Telephone Com- 


pany. 

A special dispatch in the Detroit Journal from Ishpeming, 
Mich., dated December 28, conveys information that will 
not fail to please all friends of independent telephone en- 
terprises. It is as follows: 

“The Marquette County Telephone Company, with 
headquarters in thie city (I*hpeming), announces а divi- 
dend of ten per cent. to be paid the first of the year. This 
has been accomplished within two years. The original 
cost has been exceeded by one-half, due to the increased 
business secured, requiring а far greater number of tele- 
phones than was at first thought could be rented. The to- 
tal invest.nent is now something like $35,000, and stock 
that was issued at $100 per share is now worth $135 per 
share, There are few sellers at this price. The system is 
one of the best in the country. Nearlv 500 phones are now 
in use inthe county and the business of the Bell company 
has been practically captured in all of the towns with the 
exception of Marquette. where, by giving phones free and 
other concessions, it has managed to retain between 200 
nud 200 subscribers. In the city of Ishpeming, the most 
populous and prosperous in the county, there are but three 
Bell 'phores, and these are being furnished rent free. The 
Marquette Company has paid for al! its equipment, and 
begins the new year without owing a dollar."' 


The construction of the transcontinental telegraph line 
in Africa, which began at Blantyre in 1896. had at last re- 
ports reached а point 85 miles beyond Fort Johnson, at 
the southern end of Lake Nyassa. There are at present 
seven white men working on the construction, in addi- 
tion to two survey parties. One of these haa just com- 
pleted the survey to Kotakota, and the other has com- 
menced from Bandawe. Another party of six white men 
has commenced to work from Karonga toward Tanganeka, 
and arrapgemen's have been made to complete the line 
along the west side of Lake Tangancka, and across to 
Uganda. The magnitude of this operation will be appre- 
ciated when it is pointed out that a hundred tons of 
material is required for only 150 miles of line, and every 
thing has to be transported across the country in primitive 
fashion. 


The Onancock Telephone Company has been organized 
at Onuncock, Va., with the following officers: E. E. Miles, 
president; Dr. John W. Kellam, vice-president; John W. 
Rogers, secretary and treasurer. The «airectors аге E. E. 
Miles, John W. Kellam, W. A. Burton, Spencer F. Rogers, 
Julius J. Belote, Charles F. Rogers. Н. R. Boggs. and Johr 
W. Rogers. The line will connect Onancock with a number 
of villages on the seaside and bay. The old line connects 
Onancock with Accomac Courthouse, from which the re- 
cently organized Hall Telephone Company will run a line 
through the northern part of Accomac, connecting all the 
towns and villages in that region, 


The telephone line connecting Leighton. twelve miles 
east of Tuscumbia, Ala, with Florence. Sheffield and Tus- 
cumbia has been completed and is now in operation, It 
is thought that it will not be a great while until Riverton, 
Dickson, Cherokee, Borton and Pride will also be con- 
nected by а line reaching from Riverton to Tuscumbia, а 
distance of about thirty miles, when all of the principal 
towns in the county will be connected with Tuscumbia 
and Shetħeld. 


A Baltimore dispatch states that on the 6th inst. success- 
ful telephonic communication under water was established 
between Simon Lake's submarine boat Argonaut and points 
in Baltimore and Washington. Everything worked ad- 
mirably. The vessel was run out into the l’atapsco river 
with about 1.200 feet of cable attached. While she was un- 
der water those aboard were in direct communication with 
Washington, the Mayor's office in Baltimure and several 
other points. With the arrangement now on board the 
boat could go into any harbor or within reasonable dis- 
tance ofany telephone line and form a connection with 
the central system. 


At Atlanta, Ga., the board of elcctrical control has 
passed favorably upon the plans for the underground 
work of the Standard Telephone Company. With these 
plans spproved the Standard people say the work of 
laying conduits will commence at once. Some work has 
already been begun. The new company is bound by its 
contract to put in 1,000 telephones ninety days from the 
time work is commenced. President Baer says thie will 
easily be done, and he says he will soon have 4,000'phones 
operating in Atlanta. 


А special cable dispatch to the X. Y. Sun from Berlin, 
Ger., states that the annual charge of 337 50 for telephone 
service in that city willin future be replaced by a yearly 
rent of 812 50 for the apparatus plus the sinall charge of one 
pfennig (8bout one fourth of a cent) for each conversation 


by private persons, two plennige for business men and 


firms and three for clubs, cafes, etc. Business men are 
strenuously oppored to the proposal that they be charged 
more than any others. 


The Northwestern Telephone Company has notified the 
State Treasurer of Minnesota that it will not pay the 3 
cent tax on business passing to or from the State through 
other States, because it is interstate business. The com- 
pany returns the first report on the business done in the 
State which State Treasurer Koerner at one time re- 
jected. The report gives the business done in Minne- 
sota by the company at $334,000. 


A snowstorm of unusual violence visited Pittsburg, Pa., 
on the last night of the old year. The principal sufferers 
were the telegraph and telephone companies, whose lines 
were prostrated tn nearly all parts of the city and in the 
outlying country. !he Central District & Printing Tele- 
graph Company’s damages by the storm are estimated at 
$50 000. 


The Home Telephone Company had another setback at 
the last meeting of the board of aldermen іп New Bruns- 
wick, N. J. A motion to refer its application for a fran» 
chise to the street and railroad committee was adopted by 
a vote of tento three. This delays action fora month at 
least, with the probability of shutting out the Home Com- 
pany entirely. 


A press dispatch from Freeho!d, N. J., states that a new 
telephone line in opposition to the Bell system is in course 
of erection throughout Monmouth County. The circuit, 
when completed, will take in Keyport, Red Bank, Free- 
hold, Matawan, Holmdel, Middletown, Atlantic Highlands 
and intermediate places. The rates will be only about опе. 
half those charged by the Bell company. 


A Cheyenne, Wyo., dispatch of the 29th ult. states that 
the Uintah- Rich Telephone Company has filed articles of 
incorporation with the Se retary of State, with a capital 
stock of 85 C00. The line is to be built between Evanston, 
Wyo., and Randolph, Utah. The incorporators аге Chas. 
Kingston, J. E. Cashin, Charles Stone of Evanston, Robt. 
McKinnie of Randolph, Utah, and J. M. Baxter of Wood- 
ruff, Utah. 


Richmond, Va., by connecting with the exchange in 
Mancbester, just across the river, is enabled to use the 
long.distance telephone and thus communicate with all 
the great commercial cities of the country. The long-dis- 
tance telephone company has been unable to get a fran- 
chise in Richmond. 


The Clay County Telephone Company at its annual 
meeting at Clay Center, Neb., recent! y, declared an annual 
dividend of 10 per cent. The following officers were 
elected: President. L. C. Hurd, Harvard; vice-president, 
C. J. Furer, Fairfield; secretary-treasurer, J. F. Eller, Har- 
vard. 


Harry Inks of Ligonier and B. F. Leiser of Albion have 
been granted a franchise by the Commissioners of Noble 
eounty, Ind., to construct a telephone line connecting Ken- 
dallville, Brimfield, Rome City, Avilla, Ligonier, Wawaka, 
Kimmel, Cromwell and Albion. 


The Norristown, Pa., Times says the Phoenixville Tele- 
graph & Telephone Company will change its name to the 
Chester County Telegraph & Telephone Сошрапу and will 
operate in Montgomery, Chester and Delaware counties, 


Pa 


Among recent visitors to Chattanooga, Tenn., according 
to the Times, was O. Rex, of North Manchester, whose 
mission was to organize a new telephone company and 
operate а new telephone system in Chattanooga. 


A telephone line is to be erected between DeLand and 
DeLeon Springe, Florida. 


New Companies Incorporated. 


The Business Men's Telephone Company of Nunda, Liv- 
ingston County, N. Y. Capital stock, $5 000. Directors: 
L. A. Walker, Nunda ; H. C. Farnum, Oakland; Robert 
Bennett, Short Tract; V. E. White, Granger; George 
Campbell, Fast Koy; John Myer, Lamont, and S. G. 
Ciute, East Koy. 

The Nicholasville Telephone Company, Nicholasville, 
Ky. Capital stock, $10,000. Incorporators: E. B. Lancas- 
ter апа others. 

The Baltimore, Annapolis & Drum Point Telephone 
Company, Baltimore. Capital stock, $12,500. Incorp6ra- 
tors: George Weems, William and Frank R. Biedler, John 
B. Gray, William H. Hellen and others. 
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ELECTRICAL SECURITIES. 


lotati Electrical Securities dealt in at the leading commercial centers; à — ENS = 

The subjoined quotations of Elect g reial centers are compiled from special reports received b ECT А 

The utmost саге is exercised in their collection and preparation, and every effort із made to secure accurate and reliable information. The 8 e 
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or to have brought to their attention any inaccuracies readers may discover in these columns. 
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Catal Stork. | | | 5 
„ : ———. Kate and Date ot apital Stock. 
NAME. агі Аш ога Issued. fast Div Bid. Asked. NAME — 0 — — Bato and Date of 
| NAME. (Par|Authorz*d( Issued. Last Div. Did. Asked 
Albany, N Y.-Jan. 10: | | Hartford Conn.—Jan. 10: 
Hartford street Ry. Oo 100 
ba 000 у. ee See esce oo $2,000,000 $200,000/3 Ф ' 
W Co..... ево. 6 „ 6% „%%% 100 2.080.000 0 EE p s Hartford & West Hartford RR 2 „ „ „ 2 100 1,000,000 24 H „ 97. »d HN 
Traction Oo. (Saratoga).............| 7 50,000 50, 000 ‘ .. |Holyoke Mass.—Jan. 10: 
Allentown, P8.—Jan. 10: Holyoke Street Ry. Oo..............| 100} 100,000 400, 0003, 1 A., July, 97. 20) [`о0$ 
* У, 
Allentown & Lehigh Val. Trac. Оо.) . . . 4 000,000] 1,500,000) ............ -- | во Hoboken, N. J.—Jan. 10: 
Bridgeport. Conn—Jan. 10: North Hudson Oo. (N. J.) Ry. Co...| 25| 1,250,000 1,000,000/8 9%, 1892. 7C 
Bridgeport Traction Co........ . . 100 2,000,000| 2,000,000] % Aug., '97. 45 60 Indianapolis Ind —Jan. 10: 
Baltimore, Md.—Jan. 10: Citizens“ Passenger RY esssesees. e. 5,000,000] 5,000,000) ............ 20 | 22 
Baltimore City Passenger Ry. Со...) 25) 6,000,000) 2,500,000/5 % S., July 2, 7. 36%! 66% Lancaster, Pa.—Jan. 10: 
bBaltimore Traction Oo. ...........| о 10,000,000 5,750,000 1% ZQ., Jan. 97. my 9017 : a , . cd 
пш Ву. Со. e car HOA City.. 50 300,000 % 300.000 6 % A. 1897. ini ids 1 . «s 100 10,000,000 5 e T T 
Ону & Suburban Ry. Oo. ... .... .. . 80 4,000,000] 1,000,002 % A., Jan., . |48 | . Went End Street Rallway . . .. 87 5 s 
n Mass.—Jan. 10: | L . * LL] 2000600 ee ee 
Boston. "Louisville, Ky.—Jan. 10 : 
New England Street R estene 6 „„ „ „ „6 „ ев 25 000 1,081,925 7 v » J. .15 kJ So ы . , e 
North Shore Traction — „com. 100 о o 4’000'000 3 xy 2 Oct 96, 97 12 15 Louisville Ry. 66•695—ꝛʒ so., Com. 100 4,000,000 4,000,000 14 %. Apl '97. 10 4l 
oriu оге rect on Co........pfd. 100 2'000.000 2.000 000 6 % S. A. &o 73 5 Louisville Ку...............б % pfd 100 2,000,000 2,000,000 272 S. Apl 1, '97. 94 95 
est End Street Ry. Co... . . com.] 50/10,000,000| 9,085.0001 % 9., Oct., 7. | 84.4) 8, Minneapolis. .— Jan. 10: 
West End Street Ry. Co....8 % pfd. 50) 6,400,000, 6,400,000 4 % S., Oct. 1,'97. 103 101 ^ Twin rises ca gu 100 17,000,000| 15,010.000 l 
Brooklyn N. Y.—Jan. 10: Twin City Rapid Transit. . . 7 3% pfd.| .. 8,000,000| 1,137,200 4 3%, Api., "97 эң 100 
8 oy уема у ы 2,000,000 29 000 000 25% % Aug. 1, 1897. Мо, wo Montreal. Canada.—Jan. 10: 
e ir) ee 20, 000, 000 20, 000 ——ů— ** э ө 28 39 d 3 a 
cBrooklyn Heights Railroad... 200.000 200.000 Rie i нса Moxque i xs 1 3000005 4,000,000 8 % S., M.&N 2 
*dBrooklyn City RR......... uari 100 12,000,000. 12,000,000 24 % Q., July, 97. 100 | 195 Ye Oh wae eee ар 6,000,000 134 % S., J. & J 90%! 9074 
eBrooklyn, Queens Оо. & Sub. ЕВ 2'000.000: 2.000.000: si Memphis, Ten Jan. 10 a 
: RR. . 2.000. 000, O 0 ............ ow eee А n.—Jan. 10: 
Pings ут A ate n RB.......| 100 1,000,000 1.759.000 * July 1, 97. m 180 | Citizens' Street Railway Co 100) 1,500,000| 1.500.000 
ет ооесооооооо т. , 50 ООО; 7 h ] „ 4 мы meet 7 U ' , *99299*9580€0000000 15 
Kings County Traction Co..........| 100) 4.500.000 4,500,000 1 % July 26, ‘$ 47 48 New == ; m 
Nassau Electric Railroad .............]...... 6,000,000 6,000,000; ч ee ae 351335 R 3 ы. 
fAtlantic Avenue Railroad........| 50| 2.000.000 2.000.000) „% к? Ж ; А rule RR, . | 25 1,500,000] 900, 000 4 % S., Sept. '96 57 
w ,U00, , New Haven Street Railway Oo... 1 2 : y 1 ; 60 
gBrooklyn, В & W. E. Railroad... 1.000, 000 1.000000) ........... 74 | 80 New Hav ++] 100) 1,250,000) 1,000,000 2% % A., July '96. | 60 
000, 000, . ven & Centerville.......... 100| 700.000  '800,000 ; i 
Buffalo, N. Y.—.Jan 10: | Winchester Avenue RRR... L... 25. 1,000,000 600,000 i : 10 У. 
Buffalo & Niagara Falls Elec. Ry. . 100! 1,250,000] 1.250.000) ............ 56 | =з New Orleans, La.—Jan. 7: | = 
*Buffalo Railway Оо.... оооооооооо ® о 100 6,000,000 5,370,500 1 % Q., Sept., '97. 7 80 H Canal & Olsiborüe RR. Oo. • Е [EN 40 240 000 240 000 257 2 а P | 
Columbus O.—Jan. 10: New Orleans & Carrollton RR......| 100! 1,200,000) 1,200,000 VAT A 955 B. 150 
Üolumbus Street Railroad...........| 100! 8 000,000} 8. 000.000 1 % Q., Feb., 97. 43 46 ом rleans Traction Co.... com. 100: 5,000,000} 5,000,000  .......... dg M Е 125% 
À ' | New Orleans Traction Co fd.| 100 р 6 
Oolumbus Centra: Street Railroad..| 100 1,500,000} 1,500,000) ........ M С --  llaCreacent City RE к pid. 2,500,000! 2,500,000 6 % S., J. & J. 30 
е Or Си E lake ne”: guar.| 100 2.000. 000 2.000.000 3 % S., July, '97. 62 
charleston, < S. С, Jan. 10: [Orleans Railroad. . bees. 100) 2,000,000) 2,000,000 4 % S., Јшу, "97. |105 110 
rleston ty CO Sa ( 1 * a өэ жөөгө ө өө . ,000 185,000 114 ., J 94. 1 
Enterprise City RR. Ob 2 Р a 000 % 8., Jan., 97. z 2 fas Charles Street Rallway....... 50! 1,000,000 1,000,000 13 Da ow i^ M 
Chicago, IIl.— Jan. 10: | | VV | 
town „„ 100 LI 
Oblenge ЕНУ Ry. Side R. 1 RR. . 100 12,000,000; 12,000,000 3 & Q., Sept. 15, 97.235 | 2374 || eChristopher&l0th Sis. RR guar 100 650.090 600.000 270 Al. o. [s | 200 
Ohicago & South Side R. T. RR | ' 650,000 2 % Q | : 
[ake Street e RR 00 T 100 10,323,800. 10,323,800! ............ „„ | s, „Огу Dock, Е. Brdw’y & Battery RR. 100 1. 200,000 1.200.000 1% , Q. Pet, cz |195 | 165 
Nee диңе 5 100 10,000,000! 10,000,000) ....... ron 17 171, dMetropolitau Street Ry. Co. | 100 30,000,000! 30,000,000 11 J. Jute. af. 1 190 
Wen sid e Blev, Ry. 100 15,000,000 15,000,000 ............ 4% 5 || eBleecker St. & Fulton Fy. Ry. guar 100 900. 900.000 22 C Ae ЈУ, 97. 18334] 1981; 
Met. West Side RI. const. stk. . .. ... 100 15.000,000, 15,000,000 | fHroadway & Seventh Abe. gar. 100 ооа оо S gat 
uu Impp баси оа I EDO Te а 
о cago it FFC 100 7 ' 'o ; , 8 я h i | Ф | 3 | d ` , , - E July '97. 170 : 
500.000 249.900 0 Eighth Avenue RR.............. : Б m 
Bouth Chicago (Чу Railway. rer 100 2,000,000 INN D . Y " 101 N ee r Grand St. Ferry RR.guar 100 799055 о 0 4 1 C., Aug 97 5 uis 
io Y Xu rias 20,000,000 » D 1472 9 а NE ‚| de J in venue KG... * s " | ss 
со 7 ... | 1,250,000] 624.900 35 2% ý eo] o "|| Жёхїһ Avenue ЕВ... . . guar 100 2.000.000 2690009 осе 180 | yon 
о er "Yo EUST. 100) 2, 000, 000 2,000,020,5 % S. — 2 Twenty-third St. R. R. Co..guar.| 100 '600.000| 600.000 434% Q., Aug. . 97. 00 195 
Cincinnati, Ohlo.—Jan 10: Pda EH ee „ 6 a 0 „ гово, „„ io 1500 000 1,862 000 vb Q., Jai 180 82% 
теппе RRR „˙L 12 y 19 7 
Cincinnati Ine. Plane Ry.......com. 50 1 000,000 575,000 „„ 25 20 m42d St., Manhatv'le & St. Nich. Av 100 2990855 12:00000 2 о Q., Aug., '97. 164 166 
Cincinnati Ine Plane R fd , 900, „500,000. . 
Cincinnati, Newport & ov. St. Ry: 50 150,000 150.000 25 %., Feb., 98. 8 D Union (Huckleberry) Ry. ....... | 100| 2,000,000 2 000.000 ө 100 EE 
е * е 500, 2 „ % „„ 985806992925 5 , : , ка ph zd 
!Oinetnnatl eet Ry. Co... een 626 „6 о о o ооо 1 114 % Q., July, '97, 115 1154 Newark N. J.—Jan. 10: 
t. ms & Eden Park Inc. Ry. 50 2,500, 000 2,200, 000 14 % C., Oct., 93. ae Consolidated Traction Co. of N. J...| 100: 15,000,000! 15.000 000 
Cleveland, Ohto.—Jan. 10: Newark Passenger Bye- rise 100 6,000,000, 6,000,000 уу... 0 | 405 
; eet Ry. 504,000 504,000 113 i 5 
Aurin: Bed. & Olev. Elec. Ry..... ee 100 1,000,000 1,000,000: METEO 40 42 Pittsbur Р к) 10 | 34 * А 180 185 
Oleveland City Ry........... 17 9 ; g. га. : 
Clev 1 d Blectri R i „ 100 8,000,000 7,600,000 74 0^1 Oct,, 97. 60 61 All } „ y і 
elan е RY ... 100 12.000.000 12.000, 000 4 % Q., Oct., '97. | 52%! 53% 0 5 A J Ө 500,000; 500,000 
Detroit, Mich.—Jan. 10: dd e e e BORD: 15,000,000. 15,000,000 2%, Jan., 45 
10: Consolidated Traction Оо..... fd sprit eA adu, ~ %, Jan., 95 108 
Баи: eza Ne E сига) Tracio Go ‚рд. 15,000,000, 15,000,000 3 %, May, 97 44 11 
N 3.100 2,000,000} 1. 250. 0 ............ d ° iti : 3 1.500.000 $900,000... — 44 
. Wayne & Belle Isle Ry. 0 А 175 qCitizens' Traction Co.... | ае ка A 
БАНА ү; Оо......... „ 100 20.900 20000 5% July, &. 100 rDuquesne Traction Co.. „ | 3090 1 % А. 
лгон Electric Кайзгау........‚... t ' { „ x sPittsburg Traction Coo pH 500 3 ; 
Wyandotte & Detroit iver Ry... ic 250.000 . 100 | по (jbed Tal St & Pleasant Valley Ry.. 1:400 000 1.400.000 27% J mw. | 
; , "999069999 . А Я , А, ; 0 L A 3 M : 2 
Dayton Q.—Jan. 10: pitteourg & Birmingham Trae Ву ж 8000.700 EOM 2% Aug, . „ 206 
? Ta а s ee : $ А ; : n А s 3 : ee | 
DN Кыша, бо сш: жод 100) 1,600,000] 1,470,800 104 . Q- Oct. 1.38. 10 | 10 Second Avenue Traction Сосо. 50 1.500000 14.000.000 3* A, June 50,0% 17 | I^ 
R **$99090006 000 7 172 m e „ t oes Deses Я А : : FF N ee 
People's Street Kallvay. . .. . . . . | 1.400.000 ....... . 188 90 Suburban Rapid Transit Со......... 300,000) 200, 0000 4. p Шу: 
* Unlisted. * Unlisted. Камы, paid. | Outstanding. 
b Oompany controls Citizens’ Railway, North Baltimore Passenger Railway, Baltimore a Leased to New Orleans Traction Company at 6 % on stock. 


& Curtis Bay Street Railway, Baltimore & Powhatan Railway,Pimlico & Pikesville Каі wa 
U U у 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 


¢ Owned by Brooklyn Rapid Transit Company. 


d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. 
се 5 by Brooklyn Rapid Transit Company; road operated by Brooklyn Heights 
f Stock owned by Kings OountyTraction Company; road leased to Nassau Electric RR. 

1 by Atlantic Ave. RR. and leased to Na««au system. 

$30 per share on outetandin capital paid as rental by leasee—West Chicago St. RR. Co.; 

$250,100 of stock owned by North Chicago Street Kvilroad Company. 

{Controls by lease Chicago West Division Railway, Chicago Passenger Railway, and 
West Onicago Street Railroad Tunnel Company. 

185 & per annum pald on Outstanding capital: as rental by leasee—North Ohicago Street 
Railroad Com у{ 925,100 of stock owned by West Chicago Street Railroad Company. 

à Majority of stock owned by Ont West Division Railway Company: 5 & on gl, o, 
000 stock guaranteed ue cago Railroad Company, lessee. | 
l Oinoianati S$. Ry. Оо, has purehased the Mt. A. & Ваеп Park road, assuming itsbonds. 


j Leased to Met. St. Ry. for 99 years from A ; 
** Railway FUP Toe оир Api thereafter 
eased to Metropo n Street Rail | à 
m DUE Ир р 1 Avenue Ба! сады, ee n 
n Dividends of 1% % yearly guaranteed by Oonsolidated T 
! racti 
о 0 ny, Cent., Citizens, Duquesne, e 
E ТЫ 13, ТОН Ши ор ра lue оГ ор, 09. 
т Leased to Consolidated Traction Com 5 К. | 
pany for 4 7; on capital stock aft 
s Leased to Consolidated Traction Company for 7 р, on capital atockafter Оно, pak 
, ө 
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New Bedford Mass—Jan. 10: Boston, Mass.—Jan. 10: 


Capital Stock. iå i 
. eG Date 
Par AMNEM] Issued. “ 


{Ўдь. XIV., No. 1. 


| TELEPHONE AND TELEGRAPH ООЗ. 


Last Div. 


Union Street Railway Co 100 $850, $850,000) 2 $, Feb. '97. American Bell Telephone Co.......| 100] 50,000,000) 28,650,000/43¢ % Q., Oct., '97 269 
вру Ене Telegraph & Telephone Оо.... ee e | e. I Q, Aug., 97. | 7234 723 

Nortnampton.Mass- чап. © New England Telephone Oo........| . 10,894,000] 10,504, 600 fi. 25 ah., 64. шй 
Northampton Street Ry. о о “eovsseve 100 800,000 225,000 5 % A., July, '97. New York.—Jan 1С a ' 
Omaha, Neb.—Jan. 8: American Telegra һ & Oable Co... 
Omaha Street Hy „„ 2 „4 е е „„ 0% %%% % өө 100 5,000,000 5,000,000 „%%% % % covers be e & South Am. Teleg. Oo.. gue m 1.000000 1 — - X 9 104 108 
Paterson. N. J.—Jan. 12. , us | 10016000000 10,000,000) 1 pE 180 1503 
Paterson Ry. Co... 5999092990909090929 ee 100 1,250,000 1,250,000 ese090090900090000909 Erie Tel ph & Telephone TEET) 100 8.070.000 | 900,000 1 В. , 40 14 

Gold & Rock Telg. O0..guar. 6 . 100 6,000.00 4 i. Aus., 7. 72. | 124 
United Traction & Electric CO. . . 100 8.000. 000 Mexican Telephone Jerzy Tei. Gb.. 100 3,000,000 „ yd^ 

k ace 002069 6 A 

Pniladelphia.—Jan. 10. J a 27 100500000 8,728,000|13¢ % Q., July, "97.1160 |151 

Fairmount Park Traus. Со...$20 pd.| 50) 2,000,000) 2,000,000| . , 0. T *Postal Tel ph Cable Оо.........| 100! 15 000 000| 15.000.000 : 76 

Hestonville, Man. & Fairmount. . 50 1,966,100, [1,966,100 2% %, July 15, '97. *Sout'n & Atlantic Telg Oo.guar.5 $ 960000 859. 2 X ©. 99 [101 

Hen nvi'e, Man. & Fairm’t..6 % pfd.| 50 583, {533,900 2? % S—July 15, 97. +Commercial Union Telegrap ы 500 000 88 75% А 
aFairmount Pk. & Had. Pass. Ќу. 50 800,000 ,000'3 % Feb. 1, 97. Western Union Telegra — 97 8700001 8., July, 1'97. |117 |.. 

Union Ттасиоп Coves 12% pd| 50| 30,000,000) 5,986,095] + ‘Div. guar. by Postal Teleg. Oo. .. [97,810,000 174 &. Oct., 7. | 92] 9274 
electric Traction CO.. ett . . . . 3, 297, 920 . . . : 

Wi Ey- 5 50 500,000 Miscel)Janeous. - Jan. 10: 
e Franko & utbwar . өөө ore American Dist. Teleg. РЬ OR 
flehigh Avenue Ry. Co. . . . . BO! 1,000,000] . . eerte тарына C Canady bel a or OI ТҮЛӨН МӨ a м | .. 
JLomburd & South Street Ry. Pre 1,000,000 А. & O. Chesapeake & Potomac Telep Co 8 100 ’ 9 X е 174 195 
P second & Third Streets Hy....| 50] 1,000,000] {771,076 89 share A, Mar. 97/245 CB o Telephone Co. o ‚бо. 100) .. ee Кык, 67 |69 
еРеор!е'в Traction Ganger Ry. 89 19.800.000 {600,0003 %, A., April, 97.| s Central Dist Prig & Teig. Go. xh.) 100) "#50,000| 80,000) .... d n 
gUermantown Passenger Ry. . 50) 1,500,000 572, 800 85.25 ahare—1897. Empire & Bay States Telegraph Со. , TP .. | oo 
parsen & Uoates Passenger Бу.) 50 500,000) 1150,0003 % July, 1897. Hudson River Telephone Co.......| 100| 2,000,000] 2,000,000/1 & Q. LEE 
People’s Passenger Ry. . com.“ 25 1,500,000| 740,000. . . Northwestern Telegraph Co.. guar 500 2,500,000 2. "OOD X 64 |66 -- 
агорне а кее; Був, 50 99059000 290 000 ER Providence (R. I.) Teleph Oo вор 2,800, 000 284 % Q. Е 115 
{Philadelphia Fraction Co „000, { 4 —Apl. 1, '97. Me . ess- > өөө» TM EN 
TOstheriie a DADO ONE 8%...... 33 j 9900 00 000 ¢ % A— Mar., 9%, vs Southern New Eng. Teleph. Oo.....} 100) 8,000,000] ...... А 190 122 
40ontinental Pass. Ry. guar.. ,000, 580,000 86 share y, 97. 
Empire Passenger Ку. G0. . . 50 600,000) 400.000 . y ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
Philadelphia City Раза. Ry 50 1,000,000] 475,000 £7.50 share July. 97 176 
Philadelphia & Gray's Ку. ЕК.) 50 1,000,000 — 298,650 $3.50 share July 97 87 Boston, Mass.— Jan. 10: 
jRidye Avenue Passenger Ry...| 50 750,000)  1420,000812 share, July '97. 2.2 Fort Wayne Electric Oo........... 
inia selphta & риу КУБ: ie эое» о» о» а 29009 „ July, R 157 Ft. Wayne Elec Co. т Sec. Series A. 25 оого Z) осооое вое е ee ee 
17th & 19th ta. 898. у. guar... ооо REE) 3 1 4 uly,’ 75 ^ s е 6 „ „ „ фә озо coe [nn [IY oe 
Thirteenth а 18th Ste. Pass. Ny. 50) 1,000,000) 1335.000 gll ah. A., July, "$7 262 General Electrie g 109 40,000,000 8040000012 26 Ч- Aug, 1808. | 3524) 8974 
iUnion Passenger Ry. COO. 50 1,500,000 1900,000 £9.50 shre, July 97 T.-H. Elec. Co..T. Secur.. Series D. , , „202, 8% x e. July, 98. | 85 87 
jWest Philadelphia Pass. Rv..../ 50) 750,000 750, 000,8 10 share, July 7 225 Westinghouse Elec. & Miz Ge. com. 50 Ды С 2455 84 
зооо о 9 U e, 4 

Rochester, №. Y-—‘an. 10: bald ees К MN Со. pid. 50 0000 iS 1% % Q., Oct., '97 se 

Rochester Railway C Oo . 100 5,000,000 5,000,000 N 17 N Y k.—J 10: , , , РРА] гоооео ee ee 

Reading, Pa.—Jan. 10 dion rice, Hig Oo, New York 

К . 10. son Elec. Il'g Co., New York.. 

j Reading Traction Con nities «| .. | 1,000,000) 1,000,000, Seml-an.,Jan. & Jy 10 *Edison Elec. Ill'g Co., Brooklyn.. 100 100000 000 1 * Oct.. '97 127% 130 
kCity Passenger Ry. . . .. . . 50 850,000 350.000 July, 97. TI ds Edison Ore Milling Coo 1000 pe * X „ 1 105 
East Reading Electric Ry 95695696500 50 1,000,900 11,000,000 July, 97. 60 PEN „ 80 G00 eve cd er TIL ecce ee v 

nera ес E „eee о COM. PAL: 8 өө э» . о 

St. Louis Mo.- Jan. 10: General Electric Co... c. pid. | 109] 40:000, 000] 80,460,000 8v Q., Aug 098. к 89% 

Fourth Street & Arsenal Ry. .. . . . 50| 800,000) 150.00 . . |. Interior Conduit & Insulation Оо... 100| 1,000,000 e d dc 

австр Ry. Со...... ..... 50 400,000]  400,000'2 % Dec., 1888. e " United Elec. Lt. & Pow. Со... . . pf | .| " : Y өз р. 
in ell J.. rrr ree ee 100 2,500,000 2,400,000, 1! 0 J 1 ‚ 97. 124 у s ее —— 2 è ee ee 

National Railway Co. ( —Iw— 4 2,500,000 2,479,000, i Da July, 97. E 126 Pittsburg, Pa.—Jan. 10 . 

Cass Avenue & Fair Grounds...-| . . | 2,500 000 2.500. 000 CEN E quo es s Le \llegheny County Light Co........| 100] 500.000 500,000 J.&J 107 
he pert i EAN TIPP И 2010 0 1.500.000 { А Oct., 93. 90 110 East End Electric Lig t Oo. evoe „6 50 800.000 800,000 'Q 10 
. ul8 HM. eene escscotvoccece ] 2, o 2,000,000: 21%, 86, July, 97. 100 . , oe 

Missouri RR, 99522 оо „66 6 2 е 50 2,400,000 2:300, 000 | { 2 D J 1955 97. 165 ie Philadelphia, Pa.—Jen. 10 : 

Peo le’s RR. Co. e«c*o e) ít тоба ое 50 1,000,000 300.000 500. , Dec., '89. ES ме Edison Electric Light Oo. e020 овоо о + 100 2 000 000 144 

Southern Electric Rày .. . . „com. 50 500,000 500,000] . 50 52 *Electric Storage Battery Co.. om. 100 8,500,000 х Ha 287 Га? 

Southern Electric Ry......6 & pref.| 100 1,000,000) 1,000,000 31 % S., Jan., 96. 100 101 *Electric Storage Battery Co... pfd. 100) 5 000 000 See eiers 8175 93 

St. Louis & Suburban Ry... . .. . . 100) 2,500,000) 2,500,000, . . . . . . 48 50 |*Penna. Ht., Lt. & Pow. Co....com.| 60 5. 000.000 ...... |50c. p. sh „ 

Union Depot RR... ее еа 100 4,000,000] 4,000,000 % A., July, 9. | 175 5 Н D RE E Power fd.| 50 5,000,000 ree 6 X oi сн 97. 417; 19% 

orthern Elec. we ee кка А А-Ы Y 

San Francisco, анх Southern Elec. Light & Poner Co... 1 9199800 осознае: Jan.11'97 53 14 

California St. Cable RR ꝭ·.)n .. 100 1,000,000 600,000 50c. 1 А ' 3. 14 ’ , Gace i4 

Geary Street Park & Ocean RR...... 100| 1,000,000 375.000 arc od Е 4) 10273 || Miscellaneous.—Jan. 10 

Market Street 9· 9... 100 18,750,000; 18,750,000 Q., 60c. per share. | 527 D24 Brush Electric Оо............................. 50 

Presidio & Ferries iR. -+ 100 1,000,000 550,000. . 6 | в ||Bridgeport (Сорп.) Elec. 14. Оо.... 25| 500,00 ͥ ũ h.. 4. 8214| 85 

J 10: | | Edison Ше. Co. (St. Louis) Н ? и ни 72 

Seranton, Ра dan © | | Eddy Electric Mfg. Co. . . „„ eu 

Scranton Railway Co. . 50 6,000,000, 2,500 00 . | 7*4 10 Hartford (Conn.) Elec. Light Co e bi 115 17 

m Scranton & Carbondale Trac. Co., 100 500,000 500, 000 . . 15 ..  ||Hartford (Conn.) Lt. & Power Co..| 25 175,000 СУ 4% a 

m Scranton & Pittston Traction Co..| 100 1,060,000 1,050,000 VVV 9 11 New Haven (Conn) ae Lt Со....| 100 100000 7 aia is va 

B se TOV. А 8 U ч оозе оо esoo ee 

Springfield 111.—Јап. 10: | | Rhode Island Elec. Protec. end D 0 1, 00, 0000 .. . . . 12% Q., Oct., 98. ү 8З 

Springfield Consolidated Ry ........ ie 1700000. 780,000, чырын ~ | п [Bore се (Montre): 5 1, 000, 000. . | 2XQ 14 143 

TO " ee * [ESSEN 

Springfield O.—Jan. 10: | | Thomson-Houston Welding On 16 1,085,000) 1,085,000] 174 3€ Q T 186 | 186% 

Springfield Street Ку. esetes ose кокке 100 1,000,000. 1,000,000 eovsesesoecbatoqeotto | . 2 Woonsocket (R. I.) Electric Co. 2 2 „ 100 йуз 2 eet em B, Dec. 1, 96. 90 100 

Springfield, Mass.—Jan. 10: | | ) y ge SEN tex d. 

Springfield Street Ry... ii 1,200,000 1999090 80€ 5s 205 | 210 o ALLIED INDUSTRIES. 

Toronto Canada.—Jan. 10. | | | — 

Toronto Ry. Oo .. 100; 6,000,000 6,000,000 174 % 8 90% 907; Boston Mass.—Jan. 10: 

Montreal Street Railway Оо..........!......| 4,000,000 о. %8. 242 ше носне OME Oota 50 1000 00 Кр eai ; 

ree : u'g es... 1 700 $8 sh. Feb. I, 

Washington, D. C.—Jan. 10 | | ree HiertrieSsurltfes бе dt. 100 4500000 res % N., Feb., 56% 

B еа .. о 500.000 500,000 6 |. руи 

Capital Traction Co. .... „ 100 112.000.000 12,000,000 Sc. per ab, Oct. 97, ôi | 62 New Y PK. Jan. 10: 

Columbia Ky. Оо.................. ..| 50 „000 400,000.51; % A. | 63 66 [Oonsolidated Electric Storage Oo... . 

Eckington & Soldiers' Home Ry. * 50 707.000 652,000; esos 596009998 oe ee Edison European..... 9 ꝙ % Ria RE О ИИ DEOS 

Georgetown & Tenallytown Ry..... 50; 200, 200, 0000 4 vas өе Oar Heating & Lighting Oo.. 5 

Metropolitan KR. Co | 1,000,000 437, 10 2% % Q. 120 отер Pump Co........com. 5,500,000! 5,500,0 "un 

Worcester, Mass.—Jan. 10: | orthington Pump Co.... .... . pid 100) 2,000,000) 2,000,000 7 % 

Worcester Traction Со....... . con. 100: 8,000,000 8,000,000. . .. ...... 16%] 18 Philadelphia, Pa.— Jan. 10: 

«Worcester Traction Co.....6 % рѓа, 100 2,000,000. 2,000,000 3 % &., Sept., 97. 95 | 97 ||Acetylene L. H. & Р, Co......$85 pa. 1,000,000 ТТЛ 

Worcester & Suburban Street Ry. . 100 550,000 — 542,500 1 %, 1896. 85 | .. ||Electro Pneumatic Trans. OO. . 1,500,000} . RÀ 88 5 

WIIKesbarre, Pa.—Jan. 10: o 10,000.00 m.. 

barre & Wyoming Val. Т | ooo COM. 8,500,000 ...... 1 8 

Wilkes гас.) 100; 5,000,000! 5,000,000 18%, Jan., 97. 24 | 29 tba anis CO UN Oo......ptd. 500,000 2%Q 

— Wels g оо AN o . 7 
* Unlisted, f Paid іп. 1 Pull paid... | Outstanding. Welsbach Light Oo., Oanada. ...... aig dens i 
nvilie, n. Fai 
Consolidation.  IElectiic, People's. and Philadelphia Traction companies. Fixed назр. Pittsburg: Pa.—Jan.10: 

and all indebte ness of constituent and leased companies assumed by Union Tractio Com- . Mig. Oo... % = 200,000 .... 

practically all shares owned by Uni VTV 7000000 1,000, Q 
0 own y Union T 1 
d Lease to Frankford & Southwark Passenger йа be Electric Traction Co Miscellaneous.—Jan. 10: 

e Leased to Electric Traction Company. AM Barney & Smith Oar Oo.......com. . II, 000, 0000 
Controlled by Frank ford & Southwark Passenger Rall way Barney & Smith Car Oo........pfd. ON "500,000 * 
{ 1 8 5 at $5 per share. Í пө & 8 neor Co. scenes 5 n 
ajority є own Ы ° т ев „5 „6 „ „ 0090 

4 Leased to Union Traction fiat нон Оошрапу. Sunne Pra Co. * г. оовооооавоао оо е ee зев 3% B, = nee a 
j Lease кыо Шеп Ттасйоп Оошрапу. rs трио 55 . күз 
jj Lease nite raction Co. ata l К еу 6 2 % „6 „ „%% „ „ о о td FS 50588 8 "odo 
1899-1900, ar.d $30,000 per annum 2 О DAT f: iN UM m “t1llwell-Bierce Oo.... 26% с 000.00 20% 1 esoo 

and an nd of 105; teed Tract М : V * . .. [256 Sept. 1, И. 

еп guaran b Read! uite ng €6090906000000090€99066000€9 soosoo "TT 
y ng ion Company. Se Ohacles Car Oo. oi а: 2 ү ads 


guaranteed by Reading Traction Company. 
by the Scranton Railway Company, formerly Scranton Trae. 


i Dividend of 6% 
and 


e^ emod м ^. Unlisted. 


№ ==. 


- Jaw, 12, 1898, | 


PASSENGER RAILWAY. 


Albany, N. Y. 
Date o/ Quotation— Jan. 10 1868. 

Iban B Sr! mtg. ба. 
the alent R. . бо...... Cons. mtg. 5s. 
The Albany Ry. Co......Gen. mtg. ба. 
Watervieit Turnpike & RR. Ist mtg. ба 
Watervleit Turnpike & BR..2d mtg. ба. 
Troy City Railway Со..................186 5s 


Ta r. by Albany Ry. Co. 
Principe! ana interest. quar by 


Albany Ry. Co. 
Baltimore Md. 
Date of Quotatíon — Jan. 10, 1898. 


Baltimore City Pass. Ry. . Ist mtg. g. 5s. го 
Baltimore on Oo....... ist mtg. 88. 1, 88 
Baltimore Trac. Co.. Exten. & Imp. g. 68. 1,250, 
Bal. Trac. Co.. No. Balto div. Ist mig. g. ба| 1,750,000 
Central Pass. Ry. Co..........1st mtg. Ca 20.000 
` [Central Pass. Ку. Co.. Cons. mtg. g. 58. 601,000 
ty & Suburban Ry. . . Ist mtg. g 5. 1.000.000 
Lake Roland Elev., ............1s¢ mtg. 5e. Г 885 
Metropolitan Ry. (Waeh.). Ist mtg. g. ба. 1,850, 


Т {$151,000in escrow to retire lst.mtg. bds. 


Boston, Mass. 
Date of Quotation—Jan. 10, 1998. 


Lynn & Boston RR... . . .. Ist mtg. g. ds. 
West End Street Ry........Deben. g. 5s. 
West End Street Ry.......Deben. g. 45а. 


ЕС? 000 in escrow ќо retire outetand- 
ing bonds of absorbed companies. 
Charieston, S. C. 
Dale ој Quotation—Jan. 10, 1898. 


Enterprise Street RR... . . . Ist mtg. бе. 
fOharleston City Ry..........lst mtg. 6e. 


Controlled by Charleston St. Ry. Co. 


Ф 
Ф 


Ф 


TE 
383 


88 
88 


Chicago III. 
Date of Quotation—Jan. 10, 1888. 

Chicago Oity Ry...........18t mtg. 438. 9490800 
Chicago Passenger Ry......18t mtg. ба. 1.000.000 
Chicago Passenger Ry. . . Cons. mtg. бв. 7.500000 
Chicago & So. Side R. T.. . Ist mig. g. 58. 1.500.000 
hicago & Во. Side R. н ОРНАТУЫ 8. 4'040.000 
jollcage West Div. Ry. . . . Ist mtg 4445, 7.574.000 
ke Street Elevated RR. Ist mig. g. ба. 15 000" 000 
Metrop. W. Side Elev. Ry..1st mtg. g. 58. 3.171.000 
North Chicago St. RR........ 1st mtg. 5в.| 8. ы, D 
North Chicago St. RR... . Cert. indeb. 68. 500.000 
North Chicago City Ry. Ist mitg. ба. 2.500'000 

North Chicago City Ry.....consol. 4, n. 4:100: 

West Chicago St. RR.........1at mtg. 5s. 2.700 

West Chicago 8t. RB........Deben. ба...| 2,700, 


Con. mtg. g. 5a. 
iW. Chicago St. RR. Tunnel. Ist mtg. бе. 


расовые at option on 60 da. notice. 
Funded debt assumed by Chicago W. 
Div. Ry. Co., dy W. ШЫ interest of 
which ів owned by W. Chicago St. RR. 
| 


., lessee. 
{Subject to call after Oct. 1, 1899, at 
$110 and interest. 
ace by W. Chi. RR. Oo., lessee. 
Int. guar. by W. Ohicago 8t. RR. Co. 


Cineinnati, О. 
Date о) Quotation—Jan. 10, 1898. 


Oin. New. & Cov.St. Ry. Ist Con. mtg. g. 58 
Mt. Adams & Eden P'k In. à 
hn. Adams & Eden P'k In... Ist mtg. бв. 


. Ооу. & Cin. St. R 222. Ist mtg. 68. 
{8о. Со». & Oin. St. .. 2d mtg. бв. 


3 
8888 


зое by the Oincin. 8t. Ry. Co. 
$250,000 reserved to retire Ist mis bds. 


Cleveland, O. 
Date of Quotation—Jan. 10, 1898. 


aBrooklyn Street RR. Co. . . Ist mtg.6s./ 6000, 000 
Cin. New't & Ооу. St. Ry. Cons. mtg. бв. 8,000,000 
Cleveland City Cable R . Ist. mtg. ба. 2,000,000 
Cleveland Electric В бо lst mtg. g. бв. 8,500,000 
Columbus (0.) Cent. 7. . . Ist mtg. g. 5a. 1,500,000 
a East Cleveland RR..........1st míg.5s.| 1,000,000 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 68. 600,000 
Lorain (0.) Street Ry... St mtg. 6s. 200,000 
{8t. Ry. Oo., Grand Rapids...1st mtg. 5a. 600,000 
$81,900,000 in escrow to retire bonds of 
absorbed companies, marked a. 
[Interest guar. by Oons. 8$. Ry. Oo. 
Detroit, Mich. 
Date of Quotation—Jan. 10, 1898, 
Detroit Citizens’ St. Ry. . . Ist cons. ба. 7,000,000 
Wayne & Belle Isle Ry... lst mtg. ба. 400,000 
The Detroit Ry... .. . . Ist mig. бе, 1, 800, 000 
1$1,150,000 in escrow to retire bonds of 
Det. City Ry. and Grand River 8. Ry. 
New Haven, Conn. 
Date of Quotation— Jan, 10, 1898, 
New Haven 8t. Ry.........15$ m . Е. бе 600,000 
Мея Haven 8 mye үч 250,000 
venue RE... 1st mig. g. бе. 000 
Winchester Avenue RR... — 100,000 
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1905| A. & O. 
1902 A. & O. 
000 19280 J.&D. 


ELECTRICITY. 


BOND 


New Opleans La. 
Date o; Quotation— Jan. 3, 1898. 


. tlio 6 „ „ 2 
11015 


eS Ist mtg. 68. 

tN. Orl's City & Lake RR. -Ist mtg. g. 58. 

N. Orleans & Carrollton RR.2d mtg. g. 68 

Cons. mtg. 68. 

St. Charles St. RR. Coo. Ist. mtg. 6s. 
1$423,500 in escrow to retire New Or. 

leans City RR. Co.'s lat mtg. bonds. 
1890, 000 outstanding. 


New York. 

Date of Quotation—Jan. 10, 1898. 
Atlantic Ave. (Brooklyn) Imp. g. 58. 
Atlantic Ay. (Brooklyn). Ist gen. tg. 58. 
Atlantic Av. (Brooklyn). Cons. mtg. 5s. 
Brodway & 7th Ave. Ist cons. mtg. g.! 

| Broadway & 7th Ave.. Ist mtg. 
Broad way & 7th Ахе..........° | nity. ! 
Broadway Surface. .. . Ist mtg. 
Broadway Surface... 2d mtg. : 
Brooklyn City RR. Co.. Iat cons. mtg. 58 
Brooklyn City & Newtown..lst mtg. 58. 
{Brooklyn Bath & W. E. RR. en. tg. 52 
rooklyn Heights RR. Ist. mtg. 5s 


1004 


zz 


11454 
109 


uECEHUUERER 
2 
x 


Re pe Nu Re RP R ar Re Ae 
82889 


Brooklyn, Q's Co. & Sub'n. . Ist mtg 58. 
Brooklyn, Q'a Co. & Sub'n..1st cons. 5a. 


Brooklyn Rapid Transit......... gold 5s 
(Bleecker St. & Fult'n Fer'y RR. Ist mtg.7- 
Cent P'k, N. & E. R. RR. Ist cons. mtg. 78 
Central Crosstown RI. 
Coney Island & Brooklyn RR. Ist mtg 5 


Dry Dock, E. Bd'y & Rat y Rit. scrip v, 


Lex. Ave. & Pav. Ferry RR. Ist mtg. g. 55 
Metropolitan St Ку Co.. g. m. el. tr. E 5 
Second Avenue Ry. . Gen. cona. mtg. 5s 
ec enn. Deb. 5s. 
Steinway Hv. (L. 1.).......1я% mtg. g. 6s 
Ist mtg. 5s 
Third Avenue RR.......... Ist mtg. g. 5s 
Twenty-third Street Ку...... Ist mtg., ба 
Twenty-third Street Ry.......... Deb. 5s 
Union (Huckleberry) R Ist mtg. 5s 
ft Westchester Electric RR... Ist mtg. 5а 

181,085,000 in escrow to retire gen. mtg 


184,850 000 in escrow 
obligations. 

18552.000 in escrow to retire lat and 2d 
mtg. bonds. 

In treasury, $80,000. 

11 Guar. by Union Ry. Co. 


Toronto Canada. 
Date oj Quotation—Jau. 10, 1898, 


Montreal St. Ry... . Ist mtg. 58. 
tToronto Bt. Ry. o.. Ist mtg. g. 4x 


1$35,000 per m. single track authorized 
$600,000 in escrow to retire бв due in 1901. 


Philadelphia. 


Date of Quotation—Jan. 10. 1898 


Continental Pass. Бу............ Ist. mtg. 6s 
Empire Pass. Ry... lat mtg. 7. 
Greene & Coates St. Ry. lat nifg.6. 
Lombard & So. St. Pass. Ry...1«t mtg. 6s 
People’s Pass. Ry. Ist mtg. 7s 
ees пим. 5a 
People's Pass. Ry. Cons. mtg. 5s 
trs. cert. g. 4o. 
Phila. City Passenger Ry......1st mtg. 5s. 
Philadelphia Trac. Co........Coll. tr. g. du. 
.... Thirteenth & 15th St. Ry. lst mtg. 7a 

.... Union Passenger Ry. Ist uty, 5s. 
10734 Union Traction Co. . Col tr. 48. 
120% [West End Passenger Ry......... lst mtg. 78 
130 | West Phila. Pass. Ry. Ist mtg. g. 6s 
West. Phila. Pass. Ry. 2d mtg. 5a. 


ё The trust certificates were issued to 
pay for the shares of the Klectric and 
People's Traction lines purchased, 


Pittsburg, Pa. 
Date of Quotation— Jan. 1) 1898, 
100 ½% Birmingham, Knox & Allentown...... 64. 


= 
e 
У 


р> 


96 %/ 


to retire maturing 


— 2 


2 


"uz 


e 
> 


100% 


* 


Citizens’ Traction Со............. Ist mtg. 
Duquesne Traction Co......... Ist nitg. 
*Fed'l St. & Pleas. Val. Jack's Run. 5x. 


EER 


z 


Sub. Rapid Transit Railway Со.......... 


Providence R.I. 
Date of Quotation—Jan. 10, 18¢8, 


ort Street Ry.......... dise vss Coupon 5 
Быш Trac. & Elec. Co. . Ist mtg. g. 5s 


St. Louis. 


Date of Quotation— Jan. 10, 188, 


& St. Lou!a RR... . . . Iat mtg. 58. 
3 & Fair Gds. Ry......1st mtg. 58. 


2 


9874 


With interest. 'TInlisted 


o RN 
5 
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D. Dock, E. Bd'y & Bat'y R.gen.mtg.g.5s 


— er аа — —— — — — 
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PASSENGER RAILWAY. 


— 1 ——— — — AN 


Amount. 


——— ——˙ ЕНЕННЯННО 
Authorized.{ Issued. 


Interest 
Due periods. 


озо ө е 


~ 


3353883383; 


- 
- 
- 


PIT 


ч —— — —— 


—— 2 


50.000 1895 
8,000,000 1913 
390,000 |1903 
2,599,500 1943 
850,000 1907 
90.000 1912 
75,000 |1906 


AA 


М 


Sag Sot PY Sag Sg Sy 


E. 


S 
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1,500,000 1931 J. & J. 

759,000 1909 M. & 8. 
1,960,060 1931 A. & 
7,650,000 1943 J. & 


1,500,000 1901 
500,060 1914, 
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,000.000 
l',500 006 
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995945 2 


1 
8,247,000 1983 


250. 00 
1.901. 000 
4,500,000 |1907 
1,000,000 1918 
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Did. | Asked, 
1C0*5 x 
100% .... 
83 R4 
107 | 109 
101 100 
100 е 
90 96 
85 90 
105 6106 
"100 | .., 
120155 | a.. 
1651; | 108 
*111 NM 
*116 s 
105 *106 
11634] 117 
113 115 
7 759 
100 dn 
10472 | 10514 
" 80 
91% РА 
105 108 
118 115 
118 122 
102 104 
115 117 
97 5101 
100 ээ а 
10514 | [1715 
70 75° 
Ee 119% 
111% 1125 
108 109% 
10⁵ 
115 
107 
12 
"108 
10 
105 
165 
115° 
"109 
103 
103, 16 
100 102 
100 102 
106 108 
110 112 
*Witb interest 


16 ELECTRICITY. | Vor. XIV. Мо; 1 
— .. ,. Re 


PASSENGER RAILWAY. 


Amount. 
ey Interest 
МАНЕ. жард! Issued. |Due| periods. | Bid. | Asked. 
St. Louis. 


Date о! Quotation — Jan. 10. 1898, 


Fourth St. & Arsenal St. Ry. Ist mtg. 6s.| 80, 000 $50,000 |1908 J. & J 80 85 
Jefferson Avenue Ry... .. . .. Ist mtg. ба. 400,000 400,000 1905 M. & N. 100 102 
Lindell Бу. Co...... .. .. . Ist MEg. 58| 1,500,000 1.500.000 1911 F. & A. | 104 106 
Missouri RR. Co.. v1, 000, 000 700,000 1916 M. & 8. 104 106 
Mound City RR. Oo.. . . .. . Ist mtg. ба. 400,000 800,000 1910 A. & О. | 102 104 
eople's RR. Со.................. . Ist mtg. 6s. 125,000 125,000 1902 J. & DvD. 9 
| People's RR. Co...... . 2d mtg. 78. 75,000 75,000 1902 M. & N. 1 
People's RR. Со................ Cons. mtg. 68. 1,000,000 800,000 11904| J. & J. 70 72 
St. Louis & E. St. L. Electric. 186 mtg. б». 75,000 75,000 |1905| J. & J. 100 102 
St. Louis RR. Co... . .... .. Ist mtg. 58. 2,000,000 | 2,000,000 1900 M. & N. 10014 | 10214 
st. Louis & Sub. Ry......... Ist mtg. g. 58. 2,000,000 | 1,400,000 |1921 F. & A. | 100 102 
t. Louis & Sub. Ry................ Income 5s.| 800,000 1000 „ 63 66 
ttSouthern Electric Ry... Cons. mtg. 6s.| 500,000 500,000 1909 M. & N. 113 115 
ало Avenue St. Бу...... Ist mtg. g. бв. 500,000 $00,000 1913| J. & J. 109 111 
nion Depot RR. Co.. . Ist cons. mtg. 6s.| 1,091,000 | 1,091,000 1900 A. & О. 103 104% 
Union Depot RR. Oo.........Cons. mtg. 6s.| 8.500,000 1,787,000 |1918| J. & J. 110 112 
Controlled by St. Louis RR. Oo. 
Controlled by Union Depot RR. Oo. 
Controlled by Lindell RR. Co. 
[20,000 in escrow to retire lat & 2d 
mtg. 
ү. in escrow. 
4l 200,000 in escrow to retire Ist mig. 
p 
San Francisco Cal. 
Date of Quotation— Dec., 1897. 
California St. Cable RR... Ist mtg. g. би.) 1,009,000 900,000 1915 J. & J. 118 | .... 
t Ferries & Cliff House Ry. . . Ist mtg. 6s. 650, 650,000 |1914! M. & S. 107 Tips 
Geary St., Park & Ocean RR..1st. mtg. 59.) 1,000,000 671,000 1921 А, & O. УЕ 100 
Market St. Cable Ry. Co. . . Ist mtg. g. 68. 8,000,000 | 3,000,000 |1918| J. & J. 126 | ...... 
Metropolitan Ry. Co................. Ist mtg.| 200,000 |  ......... e „ 
Omnibus Cable Оо............... lat mtg. 68. 2,000,000 | 2,000,000 11918 A. & O. 123 
Park & Cliff House RR........ lst mtg. 68. 350,000 350,000 1912 J. & J. „... | 101% 
Park & Ocean RR................. Ist mtg. 68. 250.000 250 000 1914 J. & J. 110 | 4 
T Powell St. Ry............. e lst mtg. бв. 700,000 700,000 1912 M. & S. 115 | 118 
Sutter St. Ry. Оо............... Ist mtg. g. 58. 1,000,000 900, 1918 M. & N. 10934! 110 
tControlled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation - Jan. 10, 1898. 
Belt Ry. Co. . . . . . . . 0 . 8. mtg 53. 500.000 450,000 1920 J. & J. 50 65 
Columbia Ry............ уне . .. e mtg, бя. 500,000 500,000 1914! A. & O. 120 
Eckington & Soldiers’ Home. mtg. ва. 200,000 200,000 1911 J. & D. 85 100 
Metropolitan RR. Co. . Coll tr. cons. 6s.) 500,000 500,000 |1901 J. & J. 120 122 
7850, 000 in escrow to retire 1st mig. bds. 
Miscellaneous. 
Dute of Quotation—Jan. lo. 1898. 
Bridgeport Traction Co.. ... Ist mtg. 5s.| 2,000,000 | 1.683,000|1923 & J. 105 
Buffalo (N. Y.) Ry. Co.. . . . Cons. mtg. 58. 5,000,000 | 8,513,000 |1931 а) & z е 111 
tCitizeng’ St. R. (Ind polis). Ist cons.m.58| 4,000,000 3,000,000 1933 M. & N. 7 75 
1Crosstown St. Ry. (Buffalo). Ist. mig. 58. 8, 000,000 2,366,000 |1932 M & N. 107 109 
{Columbus (О.) St. Ry...... Ist cons. g. 58. 8,000,000 | 2,261,000 1932 J. & J. 94 97 
Consolidated Traction (N. J.) Ist mtg.5s 15,000,000 | 18,965,000 /1933: J. & D. 99% 100 
(Crosst’n St. Ry. (Colu's, O.). Ist mtg.g.58| 2,000,000 572,000 |1933 J. & D 94% 97 54 
Denver City Cable Ry. . Ist mtg. g. 69.| 4,000,000 8,800,000 |1920, J. & J. 101 3 
Denver Con. Tram’y Co. . Con. m. g. 5&| 4,000,000 922,000 1933! A. & O. 95 
Louisville (K y.) КЌу...186 cons. mtg. @.5з. 6,000,000 | 4,931,000 11930 J. & J. 112 11214 
2 Minneapolis St. Ry. Ist cons. mtg. g. 5% 5,000,000 | 1,050,000 1919 J. & J. 89 91 
ttNo. Hudson Co. Ry. (N. J.). Cons. Iintg. 58 8,000,000 2, 378,000 1928 J. & J. 102 104 
No. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 550,000 550,000 1928 M. & N.. 
No. Hudson Co. Ry. (N. J.). . . . Deb. 68. 500,000 439,000 1902 F. & A. | 116 | I 
Paterson (N. J.) Ry... . . . Cons. mtg. g. 68. 1,250,000 | 1,000,000/1931| J. & D. |... 1081; 
Rcchester (N. Y.) RR Ist mtg. 58. 8,000,000 | 2,000,000 11930 A. & O. +90 A 
Bt. Paul City Ry. ...... .. Cons. g. 5в.| 5,500,000 | 4,298,000 1937 1 89 92 
8t. Paul City Ry... . ...... Deb. g. 68. 1,000,000 | 1, 000. 0001900 1 85 92% 


181.000, 000 in escrow to retire Ist and 
d mtg. bds. 

{$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 

€8760,000 in escrow to retire bonds of 
O. C. St. RR. Co. 

87,000 in treasury. 

fae. res' ved to redeem prior liens. 


[8620,000 in escrow. 
*With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date ој Quotation— Jan. 10, 1898, 


Edison Elec. Illuminating Oo., Boston. . 2,026,000 |  ...... Q 154 SR 
General Electric Co..gold coup, deb. 59../ 10,000,000 | 8,750,000 1922 , 1004 
Pittsburg, Pa. 
Date of Quotation—Jan. 10, 1898. 
Allegheny County Light Co... . . .. 66. — 600,000 — . 1911] J. & J 105 | ...... 
Allegheny City Electric Light. .... .. 48. 260,000 ‚..... [1918] А. &О. |...... |...... 
Westinghouse Elec. & Mfg. Co.Scrip 6s.) 195,570 бэсе Е M. & S „ 
Miscellaneous. — Jan. 10. 1898.) 

Edison El. IIIg. Оо. (N. York) Ist m. 58. . 4,312,900 4.312.000 1910 111 
Edison EL ig. Co. (N. Y.) con. m. g. бв | 15,000.00 2,1 6000 19 113 ...... 
Edison Elec. Hlg. Oo. (Brooklyn) 2.500.000 1,500,000 |1940)  ........ 110 112 
Edison Electric Light (Philadelphia). 2 000,000 scusa |; 19 103 ...... 
Edison IIIg. Со. (St. Louis). 4,000,000 ec. 1193 F. & A 60 61 
Mo. Elec. Lt. Co. (St. Loui). Ist mtg. 68. 500,000 esses 11909 A. & 0. 

Мо. Elec. Lt. Со. (St. Louia)...2d mtg. ба, 600,000 Aiken 1921 Q'ry. Е ЖИ 
United Elec. Light & Power Oo(N. V.) . 5000000 1 ...... ] | | 75 90 


TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation—Jan. 10. 1898, 
American Bell Теіерһопе...................76. 1898 F. & A. 100% 104 
Northwestern TERETANI 8G . 78. ТҮГЕ созо ох TT os. 729 вааз "зөт 
N. v. XN. J. Telep & Telg Co. gen.mtg.5s — йык oclo daas 108 ^s 
ON — 1911] J. & D.] 103'4 


Chesapeake & Potomac Teleph. Co. . . 5a. 


ALLIED INDUSTRIES. 


Miscellaneous. 
Date oj Quotation—Jan. 10, 1898. 


American Electric Heating. 8. 600,000 | 500,000 0.4 15 „19 
Armington & Sims Eng. OOiissiriisririrsircis "ТТТ 9% %%% |е озине саза „ TETTE 25 
*Barney & Smith Cnr. CO.. o TOS eee TITTT 1942 J. & J. 965 100 
Osrborundum Mfg. Ооба Ө, 2 %% 900008000 1904 M. ё 8. On $299 
Worthington Pump OG се сазе эгөөзө 6, — **. — oe Ore ee 


Unlisted, 1Nominal, 


NOTES FOR INVESTORS. 


ing, l0i(8104c. , 
The North Chicago Street Railway's quarterly dividend of 3 per cent. will be 
p*yable January 15. 
The Green & Coates Street Passenger Railway, Philadelphia, announced a divi- 
dend of $1.50 per share, payable January 7. | : 
The Citizens’ Street Railroad (Indianapolis) earned gross in December $87,650, 
an increase of $10,272 compared with December, 1896. 


The Columbus (O.) Street Railway reports for December gross earnings of 
$55,195, an increase of $3,385, and net earnings $30,481, an increase of $4,330. 


The Chicago Edison Company has made an additional issue of 9400, 000 five per 
cent. first mortgage bonds. making the total amount now outstanding $2,975,000, 


A bill has been introduced in the Ohio Legislature providing for the repeal of the 
law granting permission to cities to extend street railway franchises fifty years. 


The Hestonville, Mantua & Fairmount Passenger Railroad Company (Philadel - 
phia) declared a semi-annual dividend of 3 per cent. on its preferred stock, payable 
January 10. 

The United Traction Company of Pittsburg reports for December, 1897: Gross 
earnings, $127.504; operating expenses, $54,856; net earnings, $72,648; fixed charges, 
tuxes, etc., $47,657; surplus, $24,991. 

A dispatch from Columbus, O., states that a mandamus would be brought in the 
Supreme Court to compel county auditors over the State to list Bell Telephone Com- 
pany for taxation to full earning capacity. 

Judge O' Rourke, in accepting the withdrawal of M. S. Robison as receiver of the 
Fort Wayne Consolidated Street Railway, and his final report, allowed bim but 
$0,007 for his services instead of the $20,000 he demanded. 

Foreclosure proceedings have been begun against the Brooklyn & Brighton 
Beach Railroad Company in the New York Supreme Court by the Central Trust 
Company of New York, which holds, as trustee, $590,090 first mortgage bonds on the 
property. 

In order to complete the many improvements contemplated by the Allegheny 
(Pa.) CountyLight Company, the capital stock will be increased. At present the 
stock is $1,500,000, and it is expected to increase it to $2,500,000. A meeting for that 
purpose will be held March 2. 

At the annual meetiug of the New Orleans Traction Company, held last week, 
Mr, Seligman, R. M. Walmsley, of New Orleans, and St. John Boyle, of Louisville, 
were appointed a committee to arrange for а reduction of operating expenses and to 
ellect other economies. Operating expenses amount to over 74 per cent. 'The old 
oflicers were re-elected. 

The earnings of the Central Union Telephone Company iu 1897 ( December esti- 
mated) were $310,787, or more than double the amount needed to cover the interest 
charge on the entire issue of bonds, including the $1,200,000 six per cent. first mort- 
gage gold bonds recently issued. 

The Boston News Bureau" of the 10th inst. says: Тһе Cataract General 
Electric Company will to-day pass upon plans to install electric towing on the Cham- 
plain canal. Since Platt. Hawley & Co. secured the canal electric franchise free 
from the State its value has increased to $16,000,000, though no work has been 


done.“ 


The Akron, Bed ford & Cleveland electric line will pay its first dividend January 
15. The amount to be paid is $ cf 1 per cent. of the capital stock, or $7,500. The 
road has been running only two years and to pay a dividend in that time, financiers 
say, is remarkable. In addition to payiug this dividend the road contemplatesspend: 
ing considerable money in improvements along the line. 

On the 7th inst. the directors of the Boston Elevated Railroad Co. met for or- 
ganizatiun and elected the following officers: William А. Gaston, president; William 
A. Bancroft, vice-president; William Hooper, treasurer; Joha T. Burnett. secretary 
and clerk. The executive committee elected were: William A. Gaston. William A. 
Bancroft, T. Jetlerson Coolidge, Jr., James M. Prendergast and Robert Winsor. 


The Chicago Inter Ocean " says the acquisition of the Commonwealth Electric 
franchise by the Chicago Edison Company ' is regarded as a bit of valuable business 
and along the lines which have characterized the course of the management in en- 
deavoring to secure legitimate control of the electric lighting business in Chicago 
north of 39th street. A part of this policy has been to make reductions in price and 
avoid inviting new competition. The Commonwealth franchise is a very sweeping 
one, giving its owners the right to manufacture and distribute electricity ‘for the 
purpose of furnishing light, heat and power and the transmission of sounds and sig- 
nals’ in all parts of the city.“ 

The Marquette Mining Journal" says: Many experiments have been made 
by chemists in the hope of discovering some process giving greater tensile strength 
to electrolytic copper, but so far the results obtained have been of a negative charac- 
ter. Anexperiment of this kind was made at Dollar Bay about a year ago, when 
several carloads of Montana copper were received at the plant of the Tamarack Osce- 
ola Company. Every effort was made to secure goo results from the western copper 
in its course through the wire drawer mandrils, but unsuccessfully, there heing the 
usual ditliculties met with because of the lack of cohesiveness, a marked characteris- 
tic ot Lake copper, but which is lacking in the metal when secured by its precipita- 
*ion through the use of the electric current. Further tests have since been made 
but the results so far secured are not encouraging." 


The following appeared in the financial columus of the “Sun ” yesterday: 
“ Kessler & Co. offer at par $250,000 of the 8 per cent. preferred stock of the Electric 
Vehicle Company. The authorized capital stock of the company consists ot $5,000,000 
preferred stock and an equal amount of common. Of tbe preferred stock only $60.000 
have already been issued. "The proceeds of the present offering. which is under- 
written by a syndicate, is to beexpended for expanding the company's plant, and no 
part of it for patents or franchises. The earnings of the company in excess of 8 per 
cent. upon the preferred stock and the same upon the common are to be divided be- 
tween the two classes outstanding, pro rata. Опе share of full paid, non-assessab'e 
common stock will, under the terms of the present offering, be given to each sub- 
scriber to а share of the preferred stock.“ 


The Brooklyn Eagle ” states that holders of Kings County Traction Company 
stock have received the following communication from J. & W. Seligman & Co.: 
Notice to stock holders Kings County Traction Company: We have so'd, in con- 
nection with other large shareholders, more than a majority of the stock of the 
Kings County Traction Company at tbe price of $47 per shire, and have made it & 
condition of the sale that the minority stockholders be given the right to dispose of 
their stock at the same price. Shareholders desiring to avail themselves of the op: 
tion may, by presenting their certificates to the Guaranty Trust Company of New 
York. corner of Nassau and Cedar streets, receive c«sh for the same at the above 
named price of $47 per share. The right to sell under the option will expire January 
14, 1898.” The Eagle adds: There are so far as is known nostockbolders who 
are complying with this noticeand among the minority holders there їз considerable 
indignation that their interests have not been better protected. T'here will of course 
be opposition to the reorganization plan on the part of these stockholders, and it is 
reported that already papers are being drawn up looking to the appointment ofa 
receiver to secure for the minority at least as good terms as the majority stockholders 
have secured.“ 


Late quotations for copper are: Electrolytic, 10£@10jc.; Lake, 103(gjllc.; cast" 
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NEW YORK, JANUARY 19, 1598. 


EDITORIAL NOTES. 


| It is now generally conceded 
Biectricity that electricity will supersede 
for the steam оп the elevated railways 

Elevated Roads. in New York City. After 

several years of discussion, 
drawing of plans and spending of money, the 
underground rapid transit scheme would seem to be 
dying. In view of this fact it is an exceedingly wise 
step the directors of the Manhattan Elevated Rail- 
way Company bave taken in deciding to equip its 
lines with electricity. The system that will un- 
questionably be adopted is that generally known as 
the third-rail, similar to the method now in opera- 
tion both on the Chicago elevated railways and on 
the Brooklyn Bridge. This tbird.rail system is 
economical of construction and has given so far 
fairly good results wherever it has been tried. Its 
principal objeotion would seem to be that the rail is 
constantly obarged, and when located on land open 
to the public might lead to accidents. In the case 
of the Elevated system, however, this objection 
scarcely holds good, as the struoture is not open to 
the publio. 

Our contemporary, the Electrical World, in a 
recent editorial apparently took an extremely opti- 
mistic view of the possibility of some such system 
superseding steam for suburban traffic. The edito- 
rial we refer to was & mild criticism of an article 
which appeared in the same issue of that paper on 
the difficulties of heavy eleotrio railroading, by Dr. 
Louis Bell. 

An elevated railroad equipped with eleotricity 
furnishes in reality nothing more than a trolley 
service on а large scale, and а suburban road 
in order to be operated successfully and economi- 
cally by electricity would bave to adopt this same 
service or run trains at exceedingly shoit intervals. 
As Dr. Bell aptly states in his article, there would be 
great danger of a suburban road equipped with 
electricity breaking down at some inopportune 
moment and delaying traffic for four or five hours, or 
possibly longer. The chances of such an occurrence 
happening could of course be reduced to a mini. 
mum by having all the apparatus in duplicate, but 
this would entail ап immense outlay of money and 
not entirely do away with the possibility of such a 
mishap taking place. 

As regards the danger attending the use of the 
third rail, a method has recently been patented 
which itis claimed will eliminate the objectionable 
feature attending the use of this system by making 
the conducting rail dead after the passing of a train. 
This is accomplished, so we understand, by having 
the top of the rail movable. A shoe on the oar 
would touch the rail, move the top along a short 
distance until it became alive, and then take е]ес- 
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tricity from it. After the shoe has passed over the 
section the top of the rail returns to its normal posi- 
tion, which is accomplished by means of a spring, 
andthe eleotrical connection is broken. For lines 
operating in the open, as for instance the electrically 
equipped section of the New York, New Haven and 
Hartford Railroad, this device if practicable should 
be of inestimable value and would do away with the 
trouble which attends the use of the present third- 
rail system, especially at highway crossings. Where 
there are movable parts in a system there is always 
a chance of their getting out of order, and experi- 
ence has shown that reliance cannot be always 
placed on the action of springs; for this reason it 
would be well that the above system should un- 


dergo a thorough test before being adopted any where 


on а large scale. 

Presuming the third-rail system is adopted by the 
Manhattan Elevated Railroad, there are a number of 
methods by which the trains may be propelled. 
They can either be drawn by separate locomotives or 
atranged on the Sprague unit system, which is in 
operation on one of the roads in Chicago, or have 
electric motors placed on each car. In all probability 
a modification of the latter method will be adopted, 
and in place of the steam locomotives an equal num- 
ber of motor cars will be used. These electric car 
locomotives, as they might be termed, will then be 
employed to draw one or more ordinary coaches. 

It is claimed that by the use of eleotrio motors the 
time consumed in making a round trip will be 
greatly reduced and thus a species of rapid transit 
will be seoured. In any case the change when made 
will certainly be for the better as far as the public is 
concerned. The people living along the lines of 
these railways would no longer be obliged to keep 
the windows closed in summer to prevent the admis- 
sion of steam, smoke and gases whioh are constantly 
given off by the engines now in use. The necessary 
power to operate these systems will in all probability 
be generated at various points along the river front 
where coal can be delivered economically. One im- 
portant point seems to have been overlooked regard- 
ing the equipping of the elevated roads with eleo- 
tricity, namely, the possibility of eleotrolysis. If 
the Brooklyn Bridge is in danger of being destroyed 
by electrolytic action, as several newspapers would 
have us believe, there would seem to be no reason 
why the elevated structure should not likewise be 
affected. Were this action to take place, the sup- 
porting pillars would probably be greatly weakened, 
This would be a very serious matter, as the struct- 
ure as it stands will be none too strong for the nume 
ber of trains and the load it will have to carry, 
When these roads were first constructed, the traftio 
was comparatively light and trains consisted of only 
afew cars. Asit became necessary to afford greater 
accommodation more cars were added, trains were 
run at shorter intervals, and in several places a third 
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track was laid for the use of express trains. Now 
still greater speed is desired. and it is thought this 
can be obtained by adopting electricity. The traffic 
will certainly not diminish, but on the con- 
trary should greatly inorease. This means that 
the struotures will come very near being overloaded 
unless proper precautions are taken to strengthen 
them. When this system was built, some twenty 
years ago, undoubtedly a suitable factor of safety 
was allowed. It might be exceedingly interesting 
to ascertain what this factor of safety is at the pres- 
ent time. This is too important a point to be over- 
looked, and now that better methods are shortly to 
be adopted it would seem to he an extremely oppor- 
tune moment for the management of the road to 
bave any weak points in the structures suitably 
strengthened. 

As yet it is impossible to ғау who will get the 
coutract for providing and installing the electrical 
apparatus. From all accounts the Walker Company 
would seem to stand an excellent show, but the 
probabilities are that the contract will be divided. 
We trust Mr. Gould'8 recent statement in the New 
York Sun, to the effect that a change of motive power 
would be made with as little delay as possible, 
actually means that work will shortly be begun. 
There has beep enough talk about rapid transit and 
contemplated improvements without anything hav- 
ing been accomplished; what the people now want is 
to actually see the work begun. 


х N х 
The paper recently read before the 


S. Dana New York Electrical Society by Mr. 
Greene's S. Dana Greene, entitled Тһе Re- 
Paper. lation Between the Customer, Con- 


sulting Engineer and the Electrical 
Manufacturer,“ and to which we give space in this 
issue, is exceedingly clear, concise and very timely. 
Mr. Greene opens this paper by giving a short sketch 
of tle electrical industry between 1°87 and 1892, 
when electric railway plants were springing up all 
over the country and consulting engineers were few 
and far between, The installations at this early 
period left necessarily much to be desired, as tech- 
vically educated electrical engineers were scarce. 
The author of this paper aptly calls attention to the 
fact that а large portion of the profits of the busi- 
ness both of the operating and manufacturing com- 
panies was spent at the close of this early period in 
rectifying defects, With regard to the consulting 
engineer, Mr. Greene acknowledges that he is a 
necessity and a proper connecting link between the 
manufacturer and customer. His function, without 
a doubt, is to see that his client who buys apparatus 
апа installs it selects that which is best suited to 
the local conditions. It is to be deplored that the 
majority of consulting engineers at the present day, 
more especially those who have recently commenced 
practice, as Mr. Greene states, decline to be brought 
г more closely in contact with the manufacturers with 
a view to ascertaining what the latter can reasonably 
be called upon to make. This lack of knowledge of 
what the various manufacturers can turn out with- 
out having to make new patterns. special tonla, dies, 
etc., frequently entails extra expense to the cus- 
tomer and annoyance to all parties concerned. The 
advantage of specifying standard apparatus lies in 
the fact that if any part of a machine ultimately 
proves defective ог wears out it can quickly be 
replaced at a comparatively sl-ght cost to the pur- 
chaser. 

With the special apparatus, which is now unfor- 
tunately being more and more frequently called for, 
when any part has to be renewed itentails a useless 
expense and generally delay. 

The point in this paper regarding the length of 
specifications now furnished by consulting engineers 
iu general is well taken. At tbe present stageof the 


art any first-class manufacturer is tboroughly capa- 
ble of turning out good apparatus without the con- 
sulting engineer having to specify exactly how it 
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shall be made. This portion of the work should be 
lef& to the judgment of the manufaoturers, who 
would then naturally be held responsible for the 
satisfactory running of apparatus after completion. 

Let а consulting engineer confine himself to call- 
ing for the most suitable system to meet the case 
and specifying what tests the various machines shall 
be put through, and leave it to the maker to see that 
the machinery is capable of standing such tests.» 

We trust the younger element of consulting engi- 
neers now practising do not intend to seclude them- 
selves as коте of the architects in this city have done 
and continue to do. Mr. Greene’s paper would 
rather lead us to believe there is a tendency in this 
direction. We refer to the way some architects have 
of hiding themselves from callers in an inner вапо- 
tum sanctorum, protected by youths scarcely out of 
tbe nursery, who hold all callers at hay from behind 
a barricade consisting either of a tabie or a partition 
in which there is a pigeon-hole window, and through 
which the visitor has to pass a written statement of 
his business before gaining admission. Verily it 
would appear harder to reach the presence of a large 
number of our architects and a few electrical engi- 
neers than for a camel to pass through the eye of an 
needle. 

Mr. Greene's paper is a forcible presentation of his 
views, and there are many points well taken. Any 
action towards bringing the manufacturer, consult- 
ing engineer and customer more closely together 
will certainly be weloomed by the electrical industry 


in general. 
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An electric gun is now being 
patented by John H. Hart- 
mau, a veteran of the Civil 
War, which, provided it ac- 
complishes what seems to be expected of it by the 
inventor, should yo far towards revolutionizing 
modern warfare. This new weapon is designed to 
discbarge a current of electricity at any desired 
voltage, the transmitting path or circuit consisting 
of the rays from a powerful searchlight. The prin- 
ciple upon which the invention is based, according 
to Mr. Hartman, is that under certain conditions the 
light waves will carry the current, and those upon 
whom the light is turned will receive a shock as 
though they had come in contact with a live wire. 
Не moreover claims to be able to shoot an electric 
current as far as а searchlight will throw the rays. 
In support of his theory he points to the fact of 
having tried such an experiment on a rabbit with a 
fifty-volt alternating current which almost resulted 
in the death of the animal. 

In a recent issue of the New York Press, Mr. Hart- 
man is oredited with having made the following 
statement : 

My gun is being built in Bridgeport. It will 
be ready in the spring for a test. The gun will 
stand on a tripod and can swing in any direction, 
A button pushed sets it in operation. The current 
I expect to use will be the highest alternating cur- 
reut obtainable; the higher the more deadly and the 
farther it will carry, А man operating this gun can 
swing it to the right or left and everything it strikes 
will go down. It can be focused and sighted the 
same as any gun. Its use, of course, will he limited, 
as it has to be connected with powerful dynamos. 
Dut when thus connected it cannot be compared 
with anything now in use. A stream of water will 
carry a current of electricity, but you cannot shoot 
it far епоп„һ to make it effective. The light rays 
will carry it an immense distance. The Government 
will give me a trial, I am certain. They are now 
using an invention of mine, the Hartman carbine 
socket. They have been using it since 1880.“ 

It is to Бе regretted that the inventor of this new 
implement of warfare fails to state what the certain 
conditions are that make the rays of a searchlight a 
good conductor. Rays of light necessarily pass 
through the air, and as the latter ina dry state is 
one of the best dielectrics known, it is ratber difficult 
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tosee how such an apparatus can acoomplish what is 
claimed for it. 

The inventor states that experiments will be 
made in the near future on a comparatively large 
scale with the gun which is now being construoted, 
and the result of these tests, if ever made public, will 
undoubtedly be of interest to the electrical frater- 
nity. 

& ж + 

With a view to enlarg- 
ing its scope of useful. 
ness, the New York 
Electrical Society, the 
oldest electrical body 
in the country, bas de- 
cided to co-operate with the Electrical Exhibition 
Company, which will hold its next Exhibition in 
Madison Square Garden in May of the present year. 
At ita recent meeting the New York Electrical Sooi- 
ety passed the following resolution : 

** Resolved, That having heard the report of the 
ofticers of the Society in regard to the arrangement 
effected for co-operation with the approaching Elec. 
trical Exhibition in the city, the members bereby 
express their hearty approval and pledge themselves 
to active work that shall make the most of thia 
opportunity for promoting the interests of electricity 
aud tbe welfare of the Society.“ 

The hearty co-operation of such a distinguished 
body ae the New York Electrical Society should go 
far towards making the coming Exhibition even more 
successful and popular than that of 1896. The com- 
log together of these two organizations will unques- 
tionably be to their mutual advantage, and assures 
beforehand the complete success of the Exhibition. 
The latter deserves to be highly commended for the 
courtesies it has extended to the Society in placing a 
booth at its disposal as в rendezvous, and agreein(r 
to turn over to it a percentage of the admission re- 
ceipts for educational work. Under the auspices of 
the New York Electrical “ciety the Madison Square 
Garden Exhibition cannot help but be a far greater 
success {һап any that bas been given heretofore. 


The New York 
Electrica! Society 
and the 
Electrical! Exhibition. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


Is it Believed ? A 
(From the Boston News Bureau.) 


Mattern in respect to General Electric preferred stock are 
approaching а solution and it is belleved that before July 
] next stockholders will receive a proposition from the 
company. There is now 31% per cent. or 4% yearaaccumnu- 
Inted dividends on General Electric preferred. | 


This is apparently the same old story that bas been 
harped on time and again. The stockholders are 
now given а quasi promise that some proposition 
will be made them by July next. Some months ago 
the investors’ spirits were kept up by vague intima- 
tions that some kind of a settlement of unpaid divi- 
dends would probably be made by February. Now 
comes а runior that something will surely be done 
by July. When July comes it will probably he 
February, 1899, when matters will be straightened 
out; and thus time passes, the stcckholders are kept 
on the anxious seat and the unpaid dividends con- 
tinue to accumulate. The stockholders in the Gen- 
eral Electric Company must surely be an amiable 
and patient set of people. 

х х X 

REGARDING а scheme of the incandescent lamp 
combination to drive all the independent manufao- 
turers of similar products out of business, which ap- 
peared in our issue of December 29, our representa- 
tive recently visited the office of the Royal Incan- 
descent Limp Company in Cleveland, which he 
found loo ted at 7 Water street, with a view to ob- 
taining alittle general information. Each time he 
called he was informed that the party who gave in- 
formation was out, во as a last resource Mr. Charles 
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р Sh What Rockwell was interviewed. This 5 . A Trial Accumulator Car. and the latter is retained in contact with the grid by 
ats wil y s 5 ges 55 " 5 Ёё 2 accumulator car, says the Elektrotechnischer ^ perforated celluloid plates 0.02 in. thick. The cel- 
tive and WAS paying овез ence aa Anzeiger, was exhibited to a party of engineers and luloid strips referred to hold these celluloid plates 
7 un, the total visible property of the concern pressm : | ; де 
Sal plausible, as total ; pressmen on one of the Berlin steam-tramway lines in position. The negative plates are also provided 
bad apparently consists in а desk and a few obairs al. on December 18th last. [t is а four-wheeled car with separating vj teelika ee А 
publie iy h it may possibly be that the oolupany is not as built and equipped by M i : parating pieces of ce uloid у, in. high. It 
rical Ing. thoug 555 If the object of this or- quipped by essra. Kummer & Co., of is stated that the celluloid contains but a very small 
yet in shape for business. i пун Dresden, the acoumulators being of the Kibbe type. percentage of sulphur, во that it does not act in any 
ganization ів to supply lamps manufactured by t e The car is provided with 20 seats and standing room way on the lead grid, and it is said to have lasted 
various oonoerns in the Pool, a large outlay of capi- for 1) passengers, not including the driver and oon- for nearly three years in some oells made by a Paris 
LI tal would naturally be wholly unnecessary. ductor; it weighs empty, but with its battery, 10 — firm.— The Electrician, London. 
1 х ж + tons, and it is driven by а single 30 H. P. series 
jane | ie | motor. The speed regulation is effected by means of Manganese Dioxide in Lead Accumulators. 
йн, ы AN electrically 5 5 promises E а water resistance and by series-parallel arrange- Mr. G. von Knorre, in the Zeitschrift für Elektro- 
rial ш beas common, 80 16 is claimed, as nae ) 5 ments of the cells. Forty-four boxes, each contain- chemie, gives some interesting faots relating to exper- 
Tii button door. bell. А rad me 85 e '5 ing three cells, are ‘placed under the seats, each box iments carried out by him with regard to the id 
Filiis device, whioh R г 8 Min к С measuring 7: ih. by 5i in. by 12 in. high, and weigh- manganese in accumulators. He states that а freshly- 
htm i trio lamp Puis uan aM e dn i dm in 5 i ing complete about 170 lbs., the whole battery charged positive plate, dipped into sulphuric acid 
tt yey эн ree ue алуан к isis weighing, therelore, about 67 owt. The boxes are containing manganese sulphate, at once gave the 
ww 5 through the keyhole. On throwing es ee si rubber packing, and there pink color and the absorption spectrum of perman- 
back the bolt with the key the lamp is automatically E {ЭЯ 
ть put out. The inventor’s idea probably was that 
н such a device would be of inestimable value to be- 
"tp Hi. lated clubmen, but if such is the case he had better 
hereby re-design bis apparatus and make it ‘automatic from 
ese beginning to end. Is it reasonable to suppose that 
| wi a olubman who was kept out late sitting up with a 
seri sick friend could ever find the push-butten to start 
" the light in the first place? 
ЛА] 
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e A FLOATING newspaper paragraph states that the 
еар. Westinghouse Company has secured the contract for 
шн lighting some half dozen catacombs in Rome by 
ан electrioity. 
bree "Some months ago," the paragraph informs us, 
ub “the subterranean burial ground of St. Callistus 
cing à was lighted, and the effect was so satisfactory that 
greetz the persons in charge decided to have electricity put 
ion . in all thecatacombs of the city. Six motors capable 
ies d of supplying current for no less than 450 lamps will 
Syur be placed in the six catacombs.” 
prester The Westinghouse Company must bave experi- 
t. enced some difficulty in securing those ''good Eu- 
гореап contracts when its representatives were 
{огоей to nose around the noisome Roman catacombs 
for а job. Mr. Coffin’s representatives would never 
" have thought of such a thing. 
х * х 
А I WisH to protest against the many articles appearing in 
the sensational papers of New York from time to time 
aa LM to be interviews with me about wondertul 
i ш апа discoveries made or to be made by myself. 
н y a single one is authentic, and the statements pur- 
| | Porting to be made by me are the inventions of the re- 
os porter—the public are lcd from these articles to draw 
conclusions just the opposite of the facts. I have never 
heed made ita practice to work on any line not purely practical 
arè and useful, and I especially desire it to be known, і? you 
йй Will permit me, that I have nothing to do with fan farticle 
= advertised to appear in one of the papers about Mars. 
А THOMAS;A JEDISON, “TOM, DON’T YOU THINK YOUR HEAD IS LARGE?" 
іт ів above card should appear in the New Reproduced from the New York Evening Telegram. 
" зеи е little 5 laugbable, when it is | са ы оң === 
nt out with V 5 are tubes to lead off the gas. The cells themselves, ganate. The same acid is formed when a positive 
№ inventions. Мг. Thomas A; Edison. iain i b E 4 Which are said to be made of celluloid, each contain plate on which some manganese dioxide is spread is 
ў in objecting to the promiscuous { is bi seven positive and eight negative plates, measuring immersed in sulphuric acid. On the other hand, a 
p те каш паше м 12 in. by 74 in. by 4% in. thick, with the exception permanganate solution is discolored by а negative 


tached to sensational articles; and if Mr. Tesla could 
only be induced to follow the example set him, some 


of our dailies would be pretty badly off for sensa- 
tional scientific matter. 


CEN 
The Electric Railways of Canada. 

| б аге 569 miles of eleotrio railways in Canada, 
pedi of those in British Columbia. Statistics 
ы that the train mileage run in 1896 was 22,917,- 
i e the number of passengers carried was 73,- 
Н Ж s total capital and bonded debt was 
T , There were in use 947 motor cars, with 
" Motors, 360 trailers, and 62 street sweepers 


and enow-ploughs, while 
А the total number of hands 
employed was abont 3,400, 


of the two outside plates, whose thickness is only 
3, in., the weight of the plates being 2.5 and 
1.8 Ibs. respectively. 

From figures supplied by the makers the cells can 
be discharged in 54 hours, witb a current density of 
0.045 ampere per sq. in.; this corresponds to a cur- 
rent of 55.3 amperes and a capacity of 304 ampere 
hours, or about 84 amperes per lb. of plate. The 
normal current is, however, only 35 amperes, and 
the battery is intended for a whole day’s work of 16 
bours without being re-charged. The grid consists 
of a lead frame 0.14 in. thick, with a perforated par- 
tition 0.04 in. thick. On each side of this partition 
narrow strips of thin celluloid are fastened by means 
of celluloid solution, then comes the active material 


plate, and a lead glycerate plate containing man- 
ganese dioxide and coupled as cathode with another 
plate during formation soond made the anoe red, 
although the sulphuric acid and the anode were free 
of manganese. The author concludes that there is 
little doubt but that the manganese acts as oxygen 
carrier from the positive over to the negative plate, 
and impairs the capacity of the cell; and that the 
fact that we do not notice the color reaction in ordi- 
nary cells is due to the circumstances that the ox- 
idation and reduction proceed simultaneously. An 
accumulator which has been prepared with man- 
ganese salts is said to become quickly discharged. 
The author strongly advises that manganese oom- 
pounds should be avoided in electric gooumulators, 
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THE RELATIONS BETWEEN THE С08. 
TOMER, CONSULTING ENGINEER AND 
THE ELECTRICAL MANUFACTURER.* 


BY 8. DANA GREENE. 


Tbe subject whioh I have chosen for this paper is 
an eminently practical one, and I shall endeavor in 
my remarks to oall attention to certain causes of 
friction which at present exist between the parties in 
interest, and to suggest certain remedies which may 
serve to bring about a better understanding апа to 
lessen this friction, which is, in my opinion, entirely 
unnecessary. 

In order to discuss intelligently present conditions 
it is advisable to trace briefly the'development of the 
electrical business, and to do this one need hardly 
go back more than a dozen years. At that time 
electric lighting was still an experiment (from the 
commercial standpoint), electric railroading had not 
begun, and electric power transmission was dis- 
oussed as one of the possibilities of the future. Very 
few of our institutions of learning had established 
separate electrical courses, and such a thing аза oon- 
sulting electrical engineer hardly existed in this 
country. The few men who had some theoretical 
knowledge were eagerly caught up by tle manufac- 
turing companies, who had difficulty to find men 
capable of solving the many pressing practical prob- 
lems with which they were confronted when they 
began to sell electric machinery. Thus the develop- 
ment of a practical generator and incandescent lamp 
immediately created a demand for suitable con- 
ductors and materials for outside and inside wiring, 
safety devices, etc., as well as close regulating en- 
gines, proper station appliances and many other 
things which are to-day regarded as standards“ in 
the business. It was less than a dozen years аро 
that the first fireproof switchboard was installed, in 
the Broadway Theater, New York. The specitica- 
tions were drawn by a consulting engiueer—a naval 
officer, by the way—calling for a fireproof structure, 
aud the manufacturer no doubt accepted ‘the order 
thinking that he could use what had always been 
used before, viz., a wooden framework. In this he 
was mistaken, however, aud aftcra year’s wrangling 
a slate board was installed, much to the manufao- 
turer’s disgust and at great expense to him. It is 
hardly necessary to say that this form of switch- 
board became standard immediately, and several 
years after, the manufacturer happening to meet the 
naval ofticer, said to him: Someone was a d—d 
fool about that switchboard, and you were not the 
man." I well remember when I left the Navy to 
join the Sprague Company in June, 1887, I found 
that the teobnical force of the company consisted of 
Mr. Sprague, an ex-naval officer, and Lieut. Crosby, 
who had just left the Army. Upon explaining to 
the former how modest was my store of knowledge 
on the subject of *'electiio street railways, be at 
once assured me by saying that we were all in about 
the same boat and that there wasa fine opportunity 
to learn. My opportunity came sooner tben I ex- 
peoted when, about July 1, I was charged with the 
execution of a contract for the equipment of a 40-car 
road in Richmond, Va., which, under the terms of 
the contract. was to be in full and complete opera- 
tion on the first of the following October. 

Doubtless most of those present to-night can recall 
the remarkable growth of electric lighting and rail- 
way work during the next five years, from 1887 to 
1892, a growth that can fairly be called tropical. 
Plants sprang up in nearly every city and town in 
the country, and manufacturers sprang up with 
equal rapidity. There seemed to be unlimited money 
ready to invest in electrical enterprises, and the an- 
ticipated profits were such as to make the old estab- 
lished manufacturing industries seem very poor in- 
vestments. During this period, which may be called 
the ‘‘forced expausion period,’’ purchasers usually 
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had to take what they oould get, and consulting en- 
gineers were few and far between. Specitications for 
apparatus or installations, when there were any, 
were generally prepared by the manufacturer, and 
the purchaser rarely knew whether they bad been 
fulfilled or not, By the close of this period, how- 
ever, the colleges and technical schools began to turn 
out men who had taken special courses in eleotricity 
and who naturally looked for a chance to make an 
honest living. The first great demand of the manu- 
facturing companies for technical assistants having 
been satisfied, many of these young men found their 
way into local operating companies, or else estab- 
lished themselves as consulting or contracting engi- 
neers, in which positions they found plenty of work; 
for by this time the imperfections in the earlier in- 
stallations and types of apparatus had become plain- 
ly evident to the purchaser as well as tothe manu- 
facturer, and there was a general demand for better 
workmanship and more rigid requirements in in- 
stallation. It may be here noted that much of the 
“ anticipated profit’? of the business, both of the 
operating and manufacturing companies, was spent 
subsequently in making good these early defects; 
апа while the business as a whole profited largely by 
this reconstruction process, it naturally dampened 
the enthusiasm of the early investors. 

In 1895 came the panic, and for the past four 
years there has been a wonderful record of savings 
and economies both in electrical manufacturing and 
operating companies, as well as a great improvement 
in quality of product. It has been, in fact, the 
‘economic and reconstruction period." The oper- 
ating companies have learned that they too are 
manufactarers of a product, electricity; and аз these 
bard times have forced down the price of their 
product, they, like the manufactarers of apparatus, 
have had to keep their heads above water and their 
companies out of receivers’ hands by the introduc- 
tion of more economical and improved methods of 
manufacture and of administration. Daring the 
past year there has been a marked improvement in 
the electrical business; it is to be hoped that this 
improvement i8 permanent, and that the past four 
years of retrenchment and economy have paved thie 
way for a normal and steady growth оп conservative 
lines—in other words, for а period of ‘‘ natural ex- 
pansion." The business to-day is on much the 
same basis ав in other industries where prices are 
close, competition keen, and where a better article is 
furnished for less money than ever before. 

The manafacturers of apparatus and the manufac- 
turers of current are dependent upon each other to 
г, large extent and their relations should be close 
and friendly. The consulting engineer, as in other 
engineering trades, is a necessary and proper con- 
necting link between the two, and I can say frankly 
that I believe be has a proper and permanent field 
of usefulness. Broadly speaking, bis function is to 
see that his client who buys apparatus and installs 
it selects first that s) stem best suited to his particu- 
lar local conditions, and then, in purchasing, secures 
the best (not necessarily the most) for his money. It 
is equally the duty of the consulting engineer to 
learn what the manufacturer can reasonably be 
called upon to make, to consult with him freely and 
to obtain the benefit of bis experience; to give him 
credit for work well done and to insist that bad work 
shall be promptly corrected. Many consulting en- 
gineers, especially those who have recently com- 
menced practice, seem to think that it is improper 
fo: them to consult with the manufacturer, or to 
examine bis plant, or to ask him for information or 
advice. Their idea seems to be that by so doing 
they may be accused of partiality or undue bias, 
or with lack of proper care for the interests of the 
purchaser; or they may feel that it is derogatory to 
their own dignity as engineers. The inevitable :e- 
sult is that specifications often contain provisions 
which are а sor& of annoyance and expense to the 
manufacturer and purchaser alike, aud which bave 
no compensating advantages from either the engi- 


neering or commeroial standpoint. In fact, some of 
these provisions are impossible or impracticable of 
fulfilment, and in such cases the honest manufac- 
turer who wishes to meet the specifications and 
guarantees required finds himself forced to ask 
the engineer or the purchaser (sometimes both) to 
modify them. This is a proceeding which is always 
diffioult and delicate to undertake, and often resulta 
in friction and trouble for all concerned. I am sat- 
isfied that if every consulting engineer would take 
advantage of opportunities as they ooour to visit 
manufacturing establishments, see the work there in 
progress and confer with the engineers, he would 
find himself well repaid for the visit and his own 
work and practice benefited thereby. I am equally 
satisfied that no reputable manufacturing establish- 
ment would refuse admittance, but on the contrary 
would welcome such visits as beneficial to both par- 
ties. The day of mysterious methods of manufac- 
ture, carried on behind closed doors, is passed in the 
electrical business, and I appeal with confidence for 
an endorsement of the opinions just expressed to 
those consulting engineers who have already tried 
the plan suggested. I have said that I thought the 
engineer would find himself repaid by such visits. 1 
think also that he will find himself in a better posi- 
tion to advise his client intelligently. A purchaser 
usually knows little or nothing of the relative teoh- 
nical merits of apparatus, and his final decision is 
governed largely by price and by paper statements 
and guarantees, which may mean muoh or little. 
The consulting engineer who has teen the apparatus 
in process of manufacture can advise, not only as to 
whether the various bids comply with the specifica- 
tions, but also what make or makes of apparatus are, 
from their desigu, construction and factory inspeó: 
tion and test, most likely to give the least trouble and 
expense in continuous service. 


Some engineers seem to measure their value to the 
purchaser by the length of their specifications, and 
some of these formidable documents strike terror to 
the heart of a basy man coufronted by a deskful of 
mail. The specifications not only specify what the 
conditions of service are, what apparatus is required, 
and what tests shall be applied to it for acceptance, 
all of which are quite proper, but also how it shall be 
built, which is another matter. The electrical man- 
ufacturers of this country, following the admirable 
precedent which has given American manufactured 
products (partioularly machinery) a world-wide 
reputation, bave endeavored to establish standard 
lines of apparatus wheuever the permanency of type 
and the size of the demand warrant it. This prac- 
tice not only tends to reduce cost (and with it 
price), but also enables the purchaser to secure 
quickly and at а minimum of expense, duplicate 
party which are really duplicates, and which can be 
fitted without the aid of a skilled mechanic. It is 
the American system of standard lines of machinery 
and interchangeability of parts which has stood the 
test of time and which holds its own against all 
competitors. This system, however, is possible only 
where the same article is manufactured in quantity, 
since the expense of designs, drawings and patterns, 
special tools, jigs, dies, eto., is prohibitive unless 
spread over a large production. Оп the other hand, 
if special apparatus is required, 16 means a relatively 
large expense for these items which cannot be 
charged to a staudard product, and which tbus con- 
stitute a bandicap both to the manufaoturer and the 
purchaser, A machine is ‘‘standardized ” only 
after long experience both in manufacture and 
service, and other manufacturers (the builders of 
engines, trucks, eto.,) as well as the users, are inva- 
riably consulted before such standardization. It 
would appear to be to the interest of both seller and 
buyer to use such standard machines wherever aud 
whenever possible; and yet it seems to be a fact 
that the demand for special machines is inoreasing 
rather than decreasing as apparatus becomes more 
geuerally standardized. To prove this I can cite the 
experience for the past year of one manufacturing 
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company with which I am familiar. During thia 
period the designing engineers were called upon for 
estimates on special apparatus, as follows: 

Direct current: No. of estimates, 300; No. of 
KW. of apparatus involved, 31,000. 

Alternating current: No. of estimates, 300; No. 
of kw. of apparatus involved, 131,200. 

These estimates were all embodied in formal 
propositions; besides these there were between two 
and three times as many preliminary estimates re- 
quired to answer inquiries of customers, which the 
engineers had to prepare. 

This was in addition to their regular work on 
standard lines of apparatus, of which there are over 
thirty. Some of this work was undoubtedly due to 
new developments in the business and to new meth- 
ods and inventions, a condition whicb, although 
unfortunate from the manufacturing standpoint, 
most exist for many years to come; but a great deal 
of it was also due to the fact that specitications call 
for special apparatus, or methods of construction, 
where standard apparatus and methods would do 
equally well. This experience I fiud is common 
among electrical manufacturers, and I attribute it 
largely tolack of touch between the manufacturer 
and the engineer drawing the specifications, whether 
he be regularly employed by the purchaser or re- 
{ашса in an advisory capacity. Let the engineer 
vee more of the manufacturer and his work, and let 
him hold the latter responsible for results as deter- 
mined by proper teats, leaving the details of con- 
struotion where they belong, in the manufacturer's 
hands. 

This brings us £o another phase of the subject, 
viz., the teats and guarantees prescribed by speciti- 
cations. Omitting from consideration matters which, 
as already stated, belong properly to the designer 
and builder, such a8 current densities in the wind- 
ings or in brushes, methods of insulation, kinds of 
material, etc., etc., the tests necessary to determine 
а maohine's quality (and hence its value to the pur- 
chaser) are few in number and can be enumerated 
under the headings of efficiency, heating, regulation, 
sparking and insulation. If the requirements under 
these five headings were formulated under some деп- 
eral rules, and if the methods of tests to determine 
results were uniform, the work of the consulting 
engineer and the manufacturer would be vastly 
lessened. Such unfortunately is not the case, and 
specifications on these points vary widely both as to 
requirement and as to the method of test. It seems 
practically impossible for the various manufacturers 
and coneulting engineers to standardize these re- 
quirements and tests by any concerted action, and 
the only other solution of the difficulty is for some 
&ientific, non-partisan organization to undertake 
the work. The American Institute of Electrical 
Engineers is just such a body, and it would render a 
great service to the entire electrical business if it 
would consider tbe matter. Without attempting in 
any way to suggest what action it should take, it 
seems proper to call attention to some of the points 
which most frequently give rise to misunderstandings 
and disputes. 

l. Efficieney.— The proper distinction between 
electrical and commercial efficiency is not made. 
The latter is what interests tbe purchaser, and it 
should always be specified. A clear statement of 
what loses must be included to determine it, and 
also а general statement of what constitute reaeon- 
able and proper commercial efficiencies in well de- 
signed machines, would be of great service. Such a 
statement should show the necessary difference 
between carbon and copper brushes, and between the 
Voltages most commonly used in direct current work, 
viz., 125, 250 and 500 volte, as well as between ma- 
chines of various sizes. The formulation of such 
information on alternators is more difficult, but all 
manufacturers have certain standard lines of these 
machines and it is quite possible to make some in- 
telligent general rules. 

Fleotrioal manufacturers are sometimes required 
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to guarantee the combined efticienoy of generator and 
engine (or other prime mover). This is clearly un- 
fair and sbifts the direct responsibility ol guarantee 
from the maker of the prime mover, where it properly 
belongs. 

2. Heating.—For all ordinary conditions of service, 
the safe heating limits for continuous full load oper- 
ation can be determined with a fair degree of accu- 
racy. The commutator heats more than any other 
part of the machine, particalarly with carbon brushes, 
a fact which is often ignored. Sometimes tbe heat- 
ing is measured by thermometer, sometimes by iu- 
Crease in resistance. There sbould be one uniform 
method followed. Overload guarautees (ranging 
from 25 per cent. to 100 per cent.) are sometimes 
required for a period within which the ultimate tem- 
perature of the machine is reached, and the necessary 
capacity of the machine is thus increased as certainly 
as though a larger maohine werespecitied. It would 
seem that the time duration of overload tests should 
bear some relation tu service conditions. If the ser- 
vice requires a 50 per cent. overload for eight hours 
or more, а larger machine is evidently necessary. 

3. Legulation.—Specifications frequently call for a 
straight line compounding curve, a condition which 
is practically impossible until we discover a magnet io 
material which has a straight line saturation curve. 
Another common requirement in the case of lighting 
generators is that a drop of say 2 per cent. in speed 
shall not affect the electromotive force wore than 
two volts, which is also an impossible condition even 
with a separately excited generator. A reasonable 
margin in either case, having due regard to the ser- 
vice for which the generator is intended, should 
always be allowed. 

4. Sparking.—Modern design and the use of car- 
bon brushes have greatly reduced the trouble from 
aparking, but machines are sometimes called upon 
to stand excessive overloads without sparking, which 
can be accomplished only by using a larger machine 
or by a distortion of design, which is bad practice. 
Any good machine with carbon brushes should be 
able to stand a variation from no load to full load 
without movement of brushes and without noticcable 
sparking; it should also stand a reasonable overload, 
say 25 per cent., without injurious sparking. 

5. Insulation, — This is a cause of frequent trouble 
and annoyance. ‘The common practice is to specify 
an insulation resistance of so many megobms, regard- 
lesa of the size of the machine and the voltage and 
conditions of service, Considering the fact that this 
resistance varies inversely as the area of surface to 
be insulated, and considering the enormous varia- 
tions in size, shape, voltage and service requirements 
of diferent machines, it is evident that such a test 
is impracticable and means little or nothing. Insu- 
lation resistance is largely а question of dryness, and 
if an armature be baked for a suflicient length of 
time almost any resistance within reason can be ob- 
tained. I have known a large 400 KW. lighting 
armature to measure a megobni resistance, as required 
by specifications, after several days! baking (which 
by the way permanently injures the structural 
strength of the insulating material), and yet 16 
showed practically no resistance when it reached its 
destination, because it bad been in the rain and 
dampness for a week or more, and the large surface 
naturally afforded an excellent lodging-place for 
moisture. A dry’s run in a weak field, with the 
armature short-circuited, quickly brought the insu- 
lation up ayain. 

The only proper way to insure good insulation, 
with reference both to the material used and the 
method of construction employed, is by a high poten- 
tial test applied when the maohine is reasonably dry. 
This test thould be intelligently gauged by the volt- 
age of the machine and the service required. "Thus 
a high potential test of 1,000 volts is ample to detect 
any insulation weakness in a 125-volé lighting gen- 
erator, while a 5,000-volt test is ample for a 1,000 
volt alternator, allowing proper faotor of safety in 
each case, Recent careful investigations have devel- 


oped the fact that the only correct way in which to 
determine the proper high potential test for any 
given machine is to consider jointly the time dura- 
tion of test, the current frequency and the voltage of 
machine. As the latter rises, the margin between it 
aud the test voltage necessarily decreases, on account 
of the liability to permanent injury of the insulation 
when subjected to excessive voltages. Because 5,000 
volts is found to be a proper test voltage for a 1.000- 
volt machine, it by no means follows that 50,000 
volts is proper for a 10,000-volt machine, or that the 
apparent factor of safety should be the same as the 
voltage rises. There should bea careful formulation 
of proper high potential tests for different classes of 
apparatus, based upon scientific investigation and 
tests, and it is believed that it would not be a matter 
of any great difliculty to formulate such a schedule. 

It is earnestly to be hoped that the Institute will 
consider that these questions come properly within 
its sphere of action, and that 16 will take action in a 
matter of so much moment to all concerned. It 
should be remembered that where special conditions 
are imposed which lead to distortion of design or to 
the manufacture of special apparatus, the purchaser, 
no less than the manufacturer, is bound to suffer, 
and it is the purchaser who pays the bills, directly 
or indirectly. If the purchaser finds himself in- 
volved in unexpected expenditures, the consulting 
engineer, too, comes in for his share of blame and 
dissatisfaction. 

We come finally to the commercial requirements 
which have gradually found their way into specifica- 
tions, and which are sometimes onerous and unfair. 
Perhaps the most important of these is tbe question 
of shipments. It із not unconimon for shipment to 
be specified by a certain date, under a forfeiture of 
so many dollars a day for each day's delay thereafter, 
and the award of the contract is often largely affeoted 
by sach promises. The manufacturer starts the 
work in bis shops and if the time is short he is apt 
to work overtime. About the time the apparatus i8 
ready for shipment, and without any previous warn- 
ing, word comes to withhold shipment hecause the 
purchaser is not ready to receive it. There were 
recently fifteen carloads of apparatus lying in the 
yards of one of our manufacturing establishments, 
besides a number of large machines stored in the 
shipping and testing departments, which had been 
made on time contracts and held at the last moment 
by request of the customer. It is difficult for one 
not in this end of the business to realize the result- 
ing demoralization throughout the shops, and it is a 
condition which could easily be remedied by the 
exercise of more foresight on the part of the pur- 
chaser and his engineer. In all cases where a penalty 
for delay in shipment is imposed, it is fair and rea- 
sonable to ask thatasimilar bonus should be awarded 
if shipment is made in advance of promised date, or 
if tLe purchaser is unable, through no fault of the 
manufacturer, to receive the apparatus on that date. 
It is sometimes required that the consulting engineer 
shall have free access to the shops at all times while 
the apparatus is in production. Such permission is 
impracticable if proper shop administration and 
discipline are maintained, and these visits should be 
made at certain specified stages of the work. It is 
of course always proper for an engineer to be present 
when the apparatus is finally tested. 

A clause is commonly found in specifications pro- 
viding that the consulting engineer shall be sole 
judge of the true intent and meaning of the specifi- 
cations; aud in case of any dispute thereunder his 
decision shall be final and binding. It is true that 
this clause is common in architects’ and builders’ 
contracts, but it is doubtful whether it could be en- 
forced at law in case of a dispute as to facts, and it 
certainly seems fair that in case of such a dispute, 
where the two parties honestly disagree, provision 
should be made fora third, disinterested party to 
act as arbiter. 

While there are many contracta executed which 
involve one or more of the provisions (technical or 


— = 


commercial) mentioned above as liable to cause 
trouble, and where no trouble is experienced, due to 
the common sense and good judgment of both engi- 
neer and manufacturer, stil] the cases where trouble 
does arise are not infrequent, and the best specifica- 
tion is one so fair and so clear that no dispute or 
misunderstanding can arise except with malicious 
intent, and which requires no arbiter to interpret its 
true intent and meaning. 

In conclusion let us hope that the customer, the 
consulting engineer and the wanufacturer will in the 
future consuls each other more freely and frankly, 
by personal interview or by correspondence, and 
that all of them will unite in endorsing any intelli- 
gent attempt to standardize such tests and technical 
requirements of electrical apparatus as are matters 
of common usage in our daily business intercourse, 


RAILWAY BONDING.“ 


BY WALTER E. HARRINGTON. 

Each manufacturer of rail bonds states his bond 
to be the best; the number of bonds now upon the 
market approximate closely about twenty different 
designs. 

It is a diflicult matter to determine which bond is 
the best adapted to your conditions. What may 
possibly answer under certain conditions will not 
auswer uuder others. The majority of bonds are 
designed to make lateral contact with a hole in the 
web of the rail. This at once defines the necessity 
of good, clean, uniform surface in the hole, in order 
to insure good contact. While it may seem an easy 
matter to obtain good, clean, uniform surfaces, the 
facts are, that in the majority of instances, holes are 
not true and are full of ridges. 

The writer has frequently removed bonds where 
it seemed as if every precaution possible had been 
observed to make good contact, with barely more 
than 10 per cent. of contact. In some instances, the 
bonds could be readily pulled out of their holes. 

Furthermore, rails will be either punched or 
drilled for bonds by the mill, and the holes will fre- 
quently become coated with rust before the rails are 
placed, resulting either in the necessity of using a 
lile or reamer, making the holes larger than they 
should be. Ido not wish to convey the impression 
that good contaet cannot be made with bonds mak- 
ing connections through a hole in the web of the rail, 
as this can be done; but the frequent bad contacts 
upset one's confidence in them. 

The use of the Edison-Brown amalgam, to im- 
prove the contacts of copper bonds, showed some 


very interesting results; used with the Crown bond, 


manufactured by the Washburn & Moen Manufac- 
turing Company, the joint showed a decrease of 24 
per cent. in resistance by amalgamating; whereas 
the Columbia bond, manufactured by the John A. 
Roebling's Sons Company, only showed a decrease 
of 5 per cent., showing conclusively that the forms 
of contact made by the Columbia bond is far superior 
to the Crown. This is substantiated by the data in tlie 
accompanying table, which show that the Columbia 
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The troubles incident to making oontact in a 
hole in the web of the rail led to the trial of the 
much-abused Bryan bond. This bond consists of a 
large number of parts, and is open to the objection 
that а bronze casting is used as part of the con- 
ductor. The bond, in brief, consists of two No. 
0000 copper wires, clamped by bronze and iron cast- 
ings, the bronze casting in contact with a coringated 
copper washer, which is in contact with a freshly- 
made contact surface upon the face of the rail; the 
whole held together by a 1-inch bolt and nut, with a 
lock washer. This bond overcomes the radical ob- 
jections inherent in the type such as the Crown, Co- 
lumbia, depending upon their contact with the sides 
of a hole. 'Гһе resistance of such a bond without 
the Edison-Brown alloy is very high. Compared 
with two Crown bonds non-amalyamated, it shows a 
resistance of 116 per cent. higher, but the amalga- 
mation makes a remarkable difference; comparing it 
with the non-amalyamated Crown bond, makes a 
difference of just 42 per cent. in favor of the Bryan 
(when amalgamated), whereas compared with two 
Crown bonds, amalgamated, makes a lesser differ- 
ence of 23 per cent. in favor of the Bryan bond, 
amalgamated, with a still further advantage of per- 
manency. 

The great objection to the Crown, Columbia, eto., 
type of bonds consists chiefly in the mechanical de- 
fects inherent in them. The vibration of the rail, 
with the play of the rail joint, results in a continual 
stress upon the small area of the contact, followed 
with the tinal loosening of the bond. 

The writer has removed bonds of the above types 
which had been in service only a few years, and 
that had become loose, and the continual movement 
had worn the bond approximately inch smaller in 
diameter in places. The Bryan bond aud those 
types which are flexible, particularly the Edison- 
Brown type, are free from such mechanical defects. 

While it is not the purpose of the writer to make 
the tests herein outlined to demonstrate the virtues 
of the Elison-Drown, still the results were so pro- 
pounced that especial stress is laid upon them, par- 
ticularly since practical experience has demonstrated 
their permanency. 

It will be noticed that the plastic cok type of 
Edison-Drown bond gave the lowest resistauce of 
апу of the bonds tested. 

Conclusions : 

(1) The Edison- Brown plastic cork bond gives the 
best results. 

(2) The Standard bond, under fishplate. is excel- 
lent, but is dificult to place. 


(3) The Bryan bond is the best round fishplate 
type of bond, both electrically and mechanically, 
provided, however, that the bond is thoroughly 
amalgamated with the Edison- Brown alloys. 

(4) The Crown and Columbia types of bonds 
would not be s0 objectionable if they were stranded 
and the strands protected from electrolysis. 

(5) The Crown type of bond is rendered materially 
eſlicient by the охе of the Edison-Brown alloys, 
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Noir. — Tests made on Pennsylvania Steel Company's 7-inch girder rail. No. 238. A 


sistance of joint only. 


bond has a resistance of 53 per cent. of the Crown while the Columbia type is only benefite 


(ueither amalyamated ). 
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resistance of bond. B re- 


| slightly. 


In both instances the Columbia is the better bond. 


(6) Iron-wire bonds are highly inetlicient. 
(D Апу method of testing wherein drop in poten- 
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tial is measured from the same contacta through 
which current flows to make measurements lead to 
false readings, as the measurements include the drop 
in the conta:ta. 


THE INSULATION OF ELECTRICAL TEST- 
ING INSTRUMENTS.* 


BY J. WRIGHT. 
The importance of efficient insulation for testing 


instruments cannot be too strongly impressed оп: 


those wha include electrical testing in their category 
of daily duties. Without it, accurate results are an 
unknown quantity, aud, in fact, with some testing 
installations the writer has come across it is a won- 
der that the users were able to obtain any resalts at 
all. When one comes to consider the extreme sensi- 
tiveness of that delicate instrument, the Thomson 
reflecting galvanometer, the necessity for efficient 
insulation comes as a matter of course. 

These instruments are practically built on an in- 
sulating basis; nevertheless, their feet should be 
mounted on insulating pedestals of some description. 
A very good form for this purpose is that shown in 
Fig. 1, which represents a plan and oroas-sectional 
elevation. It is a disk of hard rubber or ebonite 
about! in. in thickness. and in the upper face of 
which is turned a semi-circular groove or channel, A, 
about in. wide. Into this is poured hot, molten 
paraffin wax of the pure white variety. It is allowed 
to barden, and is then pared off flush with the 
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ebonite. In the center of the ebonite disk is turned 
a small conical depression to receive the point of the 
leveling serew of the galvanometer. These disks 
form a very effective insulation, but they require to 
be kept clean and free from dust, which by settling 
on the wax lowers its insulating properties. In 
order to ensure a clean surface on the wax, the 
groove, В, should be periodically scraped out aud 
refilled with fresh wax. 

The foot described above is sufficient for all ordi- 
nary purposes, but an insulator with higher insula- 
ting properties still has been designed, and is illus- 
trated in Fig. 2, which represents a cross-sectional 
elevation. A is, as before, a cylindrical block of 
ebonite, with a channel, B, turned in it to contain a 
resin oil. As will be seen from the figure, the chan- 
nel is infinitely better protected in this case from 
dust than previously; the center of the block, rising 
as it does in the form of a pedestal, practically covers 
in the whole of the oil-containing vessel. It will be 
noticed also that the exterior walla of the cylinder 
at C are ribbed, the object of such corrugations being 
to increase the area of insulating surface on the 
ebonite. The oil is introduced into the channel, В, 
of these insulators by means of a special siphon tube 
constructed for the purpose. 

It must be borne in mind that all ebonite pillars 
and blocks used for the insulation of testing appara- 
bus depend for their insulating properties on the area 
of their surfaces. Take an example, as in Fig. 3, 
Which represents au ebonite cone of the form some» 
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times used to support the contacts of battery and 
galvanometer. Keys а and b represent screw holes 
tapped in the ebonite to take the fittings. The in- 
sulating surface between the metallic screws, a and 
p, will then extend over the exterior of the cone as 
shown by the arrows, во that to bore the screw holes 
completely through the center of the block would be 
to rob it of 75 per cent. of its efficiency as an insula- 
tor, the surface then only extending from a to b 
direct, as well as running the risk of contact between 
the ecrews if not cut sufficiently short. 

Where necessity compels the setting up of an in- 
stallation of testing instruments in а damp locality, 
it ix as well to cover the whole table or bench in the 
fimt instance with a piece of gutta percha or ehonite. 
Wherever possible, a room 8hould be selected which 
rau be warmed by a dry heating prooss, and 
kept at as even а temperature as possible both day 
and night. It is a good plan to proceed as follows 
with regard to the fixing of such apparatus as keys 
and others which require permanent fixing. Instead 
of serewing them to the wooden base, which has the 
disadvantage of detracting somewhat from their in- 
eulating properties, let them be well secured by а 
layer of molten Chattcrton’s compound on the under- 
ніде of their bares. This makes a capital cement for 
the purpose, and bas the additional advantage of 
heing proof against moisture. 

As regards the testing hattery, which is certainly 
not least in importance, this requires very careful 
treatment. eenecially if ret np in л fixed position, as 
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all the good points gained in orher respects will be 
lost if the insulation of the battery itself be defective. 
They should be set up in a room apart from the in- 
struments, which has the advantage of a dry atmos- 
phere. А convenient number (say 20 cells) may 
be mounted together, on dry, well-seasoned wooden 
shelves, open to the air ou both sides, and covered 
overall with a coating of shellac varnish. Each 
shelf should be mounted on a set of insulators simi- 
lar to those illustrated in Figs. 4 and 5, the former 
of which is the type generally employed for insula- 
ting a battery of accumulators. It consists ( Fig. 1) 
of two portions, A and B, both made in thick green 
glass. The lower one, A, is а kind ofcircalar tray, 
carrying а ring of insulating oil, C, and supporting 
at its center the upper piece, В, which takes the form 
of an inverted cup, and supports in its turn theshelf 
to be insulated. 

The second form of oil insulator suitable for the 
purpose is that illustrated in cross-section in Fig. 5, 
and is manufactured by Мезагя. Johnson & Phillips. 
A ia the porcelain body, and B the usual insulator 
bolt, C being the oil channel. These are very 
efficient insulators, and the fact is clearly proved hy 
the following experiment, which was performed by 
the writer on one of this type before the introduction 
of the oil. The porcelain body having first been 
thoroughly well warmed, i¢ was immersed to within 
a in. of the rim in water. The high-tension side 
ot a step-up transformer was then connected on one 
nide to the central holt, and on the other to the 
water. A gradually increasing voltage was applied, 
the maximum being 15,000, but no impression what- 
ever was made upon the insulator, which came out 
ol the battle as sound as when it entered, Any cells 
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showing a disposition to leak or ‘creep’? should be 
at once removed and replaced by new ones, as they 
give rise in time to a pool of liquid electrolyte on 
the shelf which, if allowed to accumulate, not only 
promotes leakage from cell to cell, but is also liable 
to flow down over the supports and impair their in- 
sulating properties. 

Another important point to be observed in the 
setting up of a testing installation is the class of wire 
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FIG. 3. 
used for connections. This should in all possible 
cases be gutta-percha covered, as surface leakage over 
the insulation will then be reduced to a minimum. 
If, however, no wire of this class be attainable, the 
erdinary vulcanized india-rabber.covered wire should 
be used, the ends having been in the first instance 
carefully prepared as follows : Strip back the braid- 
ing by means of a sharp knife for some 3 in., taking 
care not to injure the rubber underneath in any way. 
Next proceed to unlap the proof tape for the same 
distance. If avy difficulty be experienced in getting 
the tape to leave the rubber, it may be overcome by 
saturating the tape with coal-tar naphtha. This 
may be effected by passing a rag soaked in naphtha 
backwards and forwards over the tape; it will then 
leave the rubber with ease, and the surface of the 
latter should then be scraped clean of any impurities. 
The copper conductor is then bared of rubber for а 
distance of about 1 in. from the end, and the extrem- 
ity of the rubber pared down after the manner of 
sharpening a lead pencil, thus exposing a clean sur- 
face of freshly cut rubber, The ends having been 
thus far prepared are immersed for the space of a 
few seconds in hot melted paraflin wax, which, when 
cool, forms an efficient insulating film against surface 
leakage. . lubber-covered wire prepared iu this 
manner is very nearly, if not quite, as good for the 
purpose аз gutta-percha-covered conductors; the lat- 
ter are, however, to be recommended іп preference, 
as they are much less trouble to prepare, and are 
absolutely proof against surface leakage. This treat- 
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ment of connecting wires also applies, of course, to 
a!l exterior leads used in connecting up the subject 
to he tested. 16 is not a bad plan to give the ebonite 
portion of testing instruments, keys, and other ap- 


paratus a periodical polish with a rag saturated in • 


paraffin oil, any excess of the latter being afterwards 
removed by the application of a clean, dry oloth. 
This not only renioves any accumulation of dust and 
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dirt, but also envelops them in a film of liquid 
which has high insulating properties. 

The matter of insulation in high-tension work, 
when voltages of 1,000 and upwards are employed, 
is of even greater importance, not so much in this 
case for acouracy’s sake as in the risk to life and 
limb. The cases of transformers, high-tension 
switches, and recording instruments should, if me- 
tallic, be, if possible, earthed, and if not, should at 
any rate be sufficiently protected to prevent personal 
contact. As regards the handles of high tension 
switches, these should be constructed of fairly thick 
ebonite, and an element of safety is introduced by 
the addition of a disk of the same material some 3 
in. or 4 in. in diameter around the handle of the 
active lever at the point where it merges into metal. 
Some high-tension switohea, more especially those 
which are semi-automatio in their action, are pro- 
vided with two cords, the act of pulling one or the 
other of which actuates the switch. Such methods 
are not to be advocated, however, as they have several 
drawhacks. In addition to the difficulty of effectu- 
ally manipulating » cord, there is also the risk of 
breaking at a critical moment. The writer’s idea of 
a switch for high-tension work is one with a long 
and well-insulated lever handle actuating a quick- 
break system, there being a certain amount of eatis- 
faction in working such a piece of mechanism. 

When the voltage exceeds 5,000 it is advisable to 
use oil-insulated transformers, which are far less 
liable to break down and give trouble, and even if 
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they should blow out’’ by any means, it as a rule 
only necessitates shutting down for a short period to 
allow the oil to settle and thereby clear the fault. 
The best oil for the purpose is thick resin oil of the 
consistence of treacle. 

The use of rubber gloves in high-tension work isa 
thing to be avoided. It gives rise to a false feeling 
of security, and may lead eventually to carelessnese, 
There is no absolute safety in handling a live lead 
through the medium of rubbergauntlets. Onenever 
knows from one minute to another how perfect the 
rubber may be. It is always better, therefore, if 
absolutely necessary to manipulate a live lead, to 
do 80 at the end of a substantial bar of ebonite, some 
3 ft. or 4 ft. in length; or another plan is to slip a 
piece of ebonite tubing, about 1 ft. long, over the 
lead, and utilize it as a handle by which to support 
the latter. When experimenting in high voltages, 
опе is apt to be startled at first by the Suspicious 
sound caused by statio discharges across the highly- 
charged terminals of the transformer and other ap- 
paratus. It is not unlike the buzzing of a fly, and 
is, as before mentioned, somewhat alarming to the 
novice, who usually at once suspects a leak or a 
break-down of some kind. It need not, however, be 
taken into consideration, as it is merely due tostatio 
effects and bas no influence on the actual circuits. 

In concluding this article, the writer ventures to 
hope that it may contain matter of interest to thoe 
whose duties are included under the title of ** elec- 
triciansg.?' | 
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THE NEW YORK ELECTRICAL SOCIETY. 


On the 12th inst. the New York Electrical Society 
held its 184th meeting at the College of the City of 
New York, where most of this season's meetings of 
the Society will be held. 

Mr. S. Dana Greene read a valuable and interest- 
ing paper on The Relations Between the Customer, 
the Consulting Engineer, and the Electric Manufac- 
turer.” 

A discussion of this paper foilowed in which 
Messrs. Max Osterberg, Gano S. Dunn, C. O. Mail- 
loux, Н. B. Coho and Drs. €. E. Emery and F. B. 
Crocker took pait. 

The following resolution on Standardization“ 
was presented and adopted : 


Resolved, That in view of the excellent suggestions 
apd recommendations on standardizing apparatus 
embodied in Mr. S. D. Greene's paper, the Society 
hereby expresses its approval of efforts in that direc- 
tion, and invites the American Institute of Electrical 
Engineers to consider some comprehensive plau 
for such standardization of American apparatus for 
electric light and power. 


The following were elected to membership in the 
Society : 

Otto Rothenstein, Otto Electric Company, Times 
Building, New York City. 

F. K. Vreeland, 223 Orange koad, Montclair, N. J. 

F. V. Henshaw, 79 State street, Brooklyn, N. Y. 

S. L. Griswold Knox, Crocker- Wheeler Electric 
Company, Ampere, Newark, N. J. 

John Neilson, superintendent Larchmont Electric 
Company, Larchmont, N. Y. 

Putnam A, Bates, 113 West 72d st., New York. 

E, E. Higgins, 26 Cortlandt st , New York. 

Thomas A. Edison, 96 Broadway, New York. 

THE ELECTRICAL EXHIBITION, 

At the request of the President, the Secretary read 
the following announcement : 

„For some time past the New York Electrical 
Society has been considering means for enlarging its 
scope of usefulness, and addressing a larger client- 
ave among the citizens of New York, so as to bring 
the public into more intimate relations with the 
scientific aspect of all classes of electrical work, The 
proposition to hold an Ileetrical Exhibition at Madi- 
son Square Garlen next May appeared to tbe 
Society to afford it the needed opportunity for put- 
ting itself. prominently before the public as the 
oldest electrical body in the country, and the recog- 
nized local Society, aiming by papers and discussions 
to diffuse the best electrical information. 

»The Electrical Exhibition has very promptly 
and generously met the views of the New York Eleg- 
trical Society, and has not only apportioned it space 
in the Exhibition Hall for a booth and rendezvous 
for its members and friends, but has also placed at 
its disposal а contribution of funds for its educa- 
tional work. This amount will be increased by a 
percentage of the admission receipts of the Exhibi- 
tion, which is to be beld under the auspices of the 
New York Electrical Society. Members of the 
Society will be admitted to the Exhibition at half 
price. 

It is believed, from what is already known, 
that this Exhibition will surpass anything of the 
kind ever done in this city, and will during the 
continuance of a month not only do much to pro- 
mote electric interests, but enable the Society to 
reach a great many thousand people who should 
know of its work, aud many hundreds who should 
unquestionably be in its membership. 

The Electrical Society is now organizing com- 
mittees and laying plans for a hearty and active 
co-operation in the work of the Exhibition, and 
looking, of course, to its own increase of member- 
ship aud its fuller recognition as an authoritative, 
influential body. : 

„It is hoped and expected that this will mark 
the beginning of one of the most successful 
moves ever uudertaken by the Society, and approv- 
ing comments of friends and members encourage the 
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executive committee to believe that they will be en- 
thusiastically supported in the programme, the sole 


object of which is to increase and extend the Society’s . 


usefulness. The oflicers would, therefore, not only 
urge the members of the Society, individually and 
collectively, to assist in making the Exhibition as 
brilliant a success as possible for the direct benefit 
that such success will confer on the Society, but 
also wish to impress on members the desirability of 
active co-operation with a view of increasing the 
membership (a membership which now standing at 
four hundred, should be at least a thousand before 
the year i8 out), 

It has been suggested that the Advisory Com- 
mittee of the Society, representing its interesta with 
the ofticers of the Exhibition and for other Exhihi— 
tion purposes, should consist of the present oflicers 
and all the living ex-Presidents, namely: Frank 
W. Jones, John M. Pendleton, Dr. F. B. Crocker, 
Joseph Wetzler, C. О. Mailloux, John W. Lieb. 
Jr., Dr. €. E. Emery, all of whom, it is understood, 
will gladly co-operate in this movement to develop 
work to which they themselves have so actively 
contributed in past years.“ 

The following resolution was put to the meeting 
and adopted : 

Besolved, That having heard the report of the offers 
of the Society in regard to the arrangement effected 
for co-operation with the approaching Electrical 
Exhibition in this city, the members hereby express 
their hearty approval and pledge themselves to active 
work, that shall make the most of this opportunity 
for promoting the interests of electricity and the 
welfare of the Society. 
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CONGRESSIONAL NOTES. 


A bill is before the House to establish engineering 
experiment stations in connection with the colleges 
established throughout the United States, where 
investigations and researches may be carried on rela- 
tive to the principles and applications of the various 
branches of the science of engineering and of naval 
architecture; to aid the Navy Department in its re- 
searches, to enlist the co-operation of builders, man- 
ufaeturers and industrial establishments in the 
prosecution of such experimental work as will secure 
to the naval service the best material, the highest 
type of motive power and other machinery and ac- 
cessories for war ships and other naval vessels; toaid 
"tates and Territories in the experimental determi- 
nation of the composition and value of their minerala, 
fuels, constructive materials and other resources, as 
well as the scientific and economic questions involved 
in the utilization of raw materials and the develop- 


ment of water, steam and electric power in the pro- 
duction of manufactured. products; and to this end 
it is asked that an appropriate amount be set aside 
from year to year by the Government for the fur- 
therance of such an idea. 


hepresentative Bennet has introduced a bill to 
provide for a contract between the Government and 
the Pacific Cable Company of New York, whereby 
for the sum of $125,000 per year, payable quarterly, 
for twenty years, official communication may be 
maintained between the United Statesand Honolulu 


in the Hawaiian Islands either by means of electrical 
or other methods, through a submarine cable or 
cables and connecting land lines; also to Japan and 
Australia. 


It is proposed to regulate the charges for telephone 
service in the District by means of Congressional 
regulations, which would place a charge of $25 per 
annum for telepbones in private houses, $35 for those 
put in business houses, and $50 per annum for all 


telephones placed in hotels. The bill carries with it 
à provision for a fine of $250 for each and every con- 
tract that should be made for charyes in excess of the 
amounts named above. | 


Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. 
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Dr. Berz's Claim for Indemnity. 


We learn from the Washington Star that counsel 
for Dr. Cornelius lferz have presented to the State 
Department a claim for indemnily in the sum of 
$5,000,000 against the French Government for al: 
leged persecution. In announcing this fact the Star 
says: Dr. Herz stands high in scientific circles ая 
an electrician and physicist. Although born in 
France, of French parents, he is an American citi- 
zen. Young Herz was educated in the New York 
Free Academy and at Heidelberg and other great 
European universities, Meanwhile his fame as an 
electrician had spread and he did much to extend 
the study of this branch of science, He married an 
American woman, and when his children were born 
in Paris he caused them to be registered as American 
citizens; 

‘* Javuary 19, 1893, his troubles began. He was 
in Bournemouth, England, with his wife, in bad 
health, when he was arrested under extra‘lition pro- 
ceedings on a warrant from the French Government 
charging him witb fraud and embezzlement growing 
out of the Panama Canal scandal. The case was kept 
open and he was continued under arrest in bis bed 
four years. Then the British Parliament came to 
his relief and passed a special act that permitted the 
magistrate to attend Herz’s bedside and take his 
testimony. This was done and the magistrate 
promptly declared that the charges were utterly in- 
valid. That was on May 2, 1896, and Herz was 
released from arrest. Meanwhile the French Gov- 
ernment had instituted numerous proceedinys against 
him in France and conti-cated all of the property of 
himself and of his wife. Dr. Herz alleged that this 


was persecution pure and simple and that the French 


Government knew that the charges against him were 
baseless before his trial. Therefore, claiming to 


have been injured in name and health and in other 


ways, he demanda that the State Department shall 
prefer а claim against the French Government in full 
reparation, 

„The State Department has taken the case under 
advisement.” 


The Brush Electric Light Stock Suit. 


The Savannah News of the Stb inst, Says: There 
will probably be no settlement of the bail in trover 
suit involving the ownership of the fifty sbares of 
Biush Electrie Light & Power Company's stock, sent 
here some time ago for the purpose of having the 
dividends collected through the Southern Bank. 

“Mr, George T. Hanchett of Hackensack, N. J., 
who sent the stock to Savannah for the colleotion of 
back dividends, has sent a list of his witnesses to 
Messrs. Mercer & Mercer, and bas given every indi- 
cation that le will defend his title to the stock to 
the end. Among his witnesses is Dr. Elroy M. 
Avery of Cleveland, O., from whom he secured the 
stock. Dr. Avery secured it from the Cleveland 
company, along with other shares which were long 
ago turned in to the Savannah company. 16 is un- 
derstood Dr. Avery holds that Mr. Hanchett’s posses- 
sion of the stock is bona fide and legal, and every 
effort will be put forward to make that showing 
when the case comes up. 

The value of the shares with the dividends due 
amounts to something like $12,000, as it bas been 
years since any dividends were collected. It was 
thought some time ago that a settlement in the shape 
of a compromise would be made, and Messrs, Saussy 
& Saussy had a consultation with Messrs. Mercer & 
Mercer looking to that end. Mr. Hanchett, it ap- 
pears, however, does not want апу compromise, and 
the case will no doubt go to trialin the City Court." 


The General Electric Company owed on January 
1,1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stock since August, 1893. 
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International Competition for the Phebe Hearst 
Architectural Plan of the University of Cali- 


fornia. 


The trustees of the Phebe A. Hearst architectural 
plan of the University of California have issued 
their invitation to the architects of the world to co- 
operate in the preparation of a permanent general 
plan of the buildings and grounds which are to com- 
pose the University of California.“ 

The invitation is in the form of a handsomely 
printed pamphlet of forty pages, entitled “ Pro- 
gramme for an International Competition for the 
Phebe Hearst Architectural Plan of tlie University 
of California." It opens as follows: 

“The trustees appointed by Mra. Phebe A. 
Hearst hereby invite the co-operation of the archi- 
tecta of the world in the preparation of a permanent 
general plan of the buildings and grounds which are 
tocompose the University of California, in Berkeley, 
near San Francisco, Cal.“ 

The competition is to be double, a preliminary 
aud final, The preliminary is open to the world. 
The final will be limited to those whose work in the 
preliminary is decided by the jury of award to be of 
such worth and merit as to entitle them to be con- 
sidered in the final competition. All plans submit- 
ted for the preliminary competition must he depos- 
ited with the Uuited States Consul at Antwerp, 
Belgium, before July 1, 1898. 

Kales bave been adopted so that the members of 
tbe jury of award will not know who is the author 
of апу plan. All plans that the jury do not con- 
sider worthy of being retained will be returned to 
their authors. The plans retained will become the 
property of the University of California, but the 
name of a successful author will not be made publio 
without his consent. At least ten plans will be 
retained, and if only that number the author of each 
will receive $1,500. If not exceeding fifteen plans 
are retained $1,200 will be paid to each, and if more 
than fifteen are retained $1,000 will be paid to each. 

Competitors in the final competition who desire to 
study the site of the proposed buildings on the 
ground will be provided with transportation and ex- 
penses for the journey from their residences to San 
Francisco and return. А total sum of at least $820. - 
000 will be devoted to premiums for the best plans 
in the final competition, and of thia at least $3,000 
will be awarded to the plan classed as No. 1. 

The jury for the preliminary competition will be 
international, being composed of these members: 
Messrs. It. Norman Shaw, 6 Ellerdale Road, 
Hampstead, London; J. L. Paseal, 8 Boulevard St. 
Denis, Paris; Paul Wallot, 6 Hahnel-Strasse, Dres- 
den; Walter Cook, 674 Broadway, New York, N. X.; 
J. B. Reinstein, 217 Sansome street, San Francisco, 
Cal. For the final competition four architects will 
be added to this jury, who will be chosen hy its 
members, aided by lists of names submitted by suc- 
cessful preliminary competitors. 

The general grouping of requirements includes а 
library with a capacity for 750,000 volumes, a gym- 
nasium with separate halls and appurtenant accom- 
modation for men and women students, and separate 

swimming baths for each, two auditoriums, of which 
one shall «eat, 5,000 people, dormitories, club-houses 
for students and faculty, an elaborate military estab- 
lishment; an infirmary, and all suitable structures 
and provisions for the fifteen departmenta thus far 
contemplated by the University. 

Requeste for further information may be addressed 
to Trastees Phebe Hearat Architectural Plan, Uni- 
versity of California, 217 Sansome street, San Fran- 
cieco, Cal. 


The General Electric Company owed on January 
1, 1898, $1,389,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its common stock since August, 1893. 
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LEGAL NOTES. 


The Supreme Court of Lonisiana held, in the case 
of Malochee vs. (reat Southern Telephone and Tel- 
egraph Company, that where a subscriber for tele- 
phone service, in default of payment stipulated for 
the service, was notified by the telephone company 
that the telephone instruments would be removed 
from his premises unless he paid the amount due, 
and he replied that the telephone company could do 
as it pleased, he had no claim for damages because 
the instruments were thereafter removed by the 
company, the written notice of the removal specified 
in the contract being regarded as wholly unnecessary 
and as having been waived. 

On the bill of complaint filed in the Unite States 
Circuit Court at Galveston, Tex., hy the Massachu- 
setts Loan & Trust Company against the Citizens’ 
Electrio Light & Power Company of Houston, Judge 
Bryant has issued au order appointing Blake Dupree 
of Houston receiver of thecompany. The Massachu- 
sette Loan & Trust Company is the holder of 150 first 
mortgage bonds of the company of the denomina- 
tion of $1,000 and bearing interest at the rate of 6 
per cent. рег annum. The company has defaulted 
on the interest on these bonds since September, 18906. 

Judge Woolson has signed and filed a decree in the 
Federal Court at Keokuk, Ia., ordering the sale of 
the Ottumwa Electric Railway. The court orders a 
mortgage for $236,000, with interest from December 
1, 1897, foreclosed, and the property sold within 
thirty days. The Illinois Trust & Savings Bank, 
trustee, was the complainant. 

The case of the Thomson-IIou:ton Electrice Com- 
pany, complainant, appellant. va. the Athol Orange 
Street Railroad Company, defendant, appellee, was 
before the U. S. Circuit Court of Appeals in Boston 
last week. The suit was originally brought on 
alleged infringement of patent No. 446,260 for an 
improvement in electric motor suspension, issued to 
E. W. Rice, Jr., March 17, 1891, and also upon pat- 
ent No. 470,817, granted to F. O. Blackwell, March 
15, 1892, for an improvemeut in electric motors. 
Decision was reserved. 

The Supreme Court of the United States held in 
the recent case of Hyer vs. the Richmond (Va.) Trac- 
tion Company et al., that a contract between pro- 
moters of rival street railways competing for the grant 
of a franchise from a city council whereby the ordi- 
nance of one company is withdrawn io favor of the 
ordinance of the other, the promoters of the two 
companies agreeing to co-operate in securing the 
franchise in the name of one and to divide equally 
whatever may be realized from the enterprise, is not 
necessarily null and void on grounds of public policy. 

A verdict for $10,500 was secured about a month 
ago by Willis Kimball of Charlestown from a jury 
against the West End Street Railway for injuries 
received on June 17, 1896, in a collision of сага. The 
defendant admitted its liability at the trial, so that 
the only question submitted to the jary was one of 
damages. After the verdiet was given the defendant 
moved to set it aside as excessive. This was argced 
at considerable length, and on December 22 Judge 
Hammond entered the following order : ‘* АП above 
$6,500 is excessive; verdict to be set aside, unless on 
or before January 5, 1898, the plaintiff tile in the 
clerk’s office a writing remitting all above that sum.” 
‘The plaintiff has accepted the reduction, and has 
taken $4,000 less than his verdict. ‘‘ This order of 
the Court," says the Boston Transcript, “ is inter- 
esting asit is made in pursuance of chapter 472 of 


the acts of 1897. which provides that in civil cases in 
which any questions or issues are submitted to a 
jury, no verdict shall be set aside as excessive unless 
the prevailing party is first given an opportunity to 
remit so much of the verdict as the Court shall ad- 
judge to be excessive. The testimony of the medi- 
cal men called in this case was particular! y interest- 
ing, the issue being whether plaintiff had an im- 
pacted fracture of the hip, with bruising of the 
pelvic bone, or whether his injuries were severe and 
painful bruises and chiefly muscular. At the hear- 
ing on the motion, Judge Hammond stated that if he 
should come to the conclusion that the hip bone was 
broken he should not reduce the amount of the ver- 


diet.“ 


CANADIAN NOTES. 


'ne of the commercial sensations of the year at 
Montreal was created when it was announced that 
hereafter the Montreal Electric Street Railway would 
not only pay its dividends quarterly but would in- 
crease them to 23 per cent. quarterly. The stock is 


now quoted at 243!, having risen 7! points imme- 
diately when the increase of dividends to 10 per 
cent. per annum was made known. 


An electric horn has just heen placed upon the 
market here which is capable of making a prodigious 
noise and sounding much like a marine fog horn. 
This electric born is the invefition of Mr. A. Trudeau 
of Ottawa. The need of a horn of this kind ang- 
gested itself to Mr. Trudeau after the disastrous fire 
at the Ottawa College, where a serious calamity 
might have taken place had the fire occurred in the 
night time. These horns of a specified siz» may be 
utilized as а fire alarm for waking pupils in dormi- 
tories, or in the morning, of scholastic institutions 


or for any purpose where a whistle might be used 
where there is an electric current available. The 
horns can be placed in different parts of a building 
aud all set tooting at once by turning on the current. 


An increase of $500 per day in the receipts of the 
Toronto Street Railway over the figures of a short 
time ago is a subject of much favorable comment. 
To the invention of a Toronto citizen, Mr. Michael 
Power, master car builder of the Toronto Electric 
Railway Company, there may fairly be given credit 
to no inconsiderable extent for this improved condi- 
tion of affairs. Mr. Power is the inventor of the 
Power track cleaner and digger—a little knife-like 
device tbat bobs up and down on the car rails and 
removes snow, ice and other obstructions. It has 
worked so effectively that so far this season there 


has not been any occasion to bring out the ugly 
sweepers that in the past cleared the track from 
snow, to the disgust of pedestrians and annoyance 
of people living along the line of railway und the 
frightening of horses. 


Henry Electrioal Society. 


The next meeting of the Henry Electrical Society 
will be held at Columbia University, Engineering 
Building, Room 302, on Friday evening, January 21, 
when Mr. D. R. Lovejoy will deliver a lecture on 
"The Induction Coil and High Potential Dis- 
charges.’ 

The lecture will treat of the practical design of the 
induction coil, and will be illustrated by many ex- 
periments showing the various effects obtainable, 


Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. 


GENERAL NEWS. 


What is Going On in the Electrical World. 


Albany, Ind.—The town board has decided to estab- 
lish a municipal electric lighting plant at a cost of $20,- 
000. 


Anderson, Ind.—It is understood that Superintendent 
Blizzard of the Big Four favors trying the third. rail 
electric system on that line between Anderson aud 
Marion to meet the service and rates of the new Indiana 
Gas Belt Electric Railway which parallels the Big 
Four from Anderson to Alexandria. The Indiana Gas 
Belt Electric Railway Company is now running its 
trains as far as Alexandria by regular schedule. Trains 
run each way every hour. The coaches are the sanie 
length and breadth asthe ordinary railway coaches, are 
elegantly upholstered with seats running across instead 
of lengthwise. There are baggage, mail and ex press 
departments, the platforms are vestibuled, the lighting 
and heating by electricity, aud in fact, everything is 
as complete as a Pullman train. 


Buffalo, N. Y.—H. G. Stott, the electrical expert of 
the Buffalo General Electric Company ; L. B. Stillwell, 
the electrical director of the Cataract Construction 
Company ; Calvert Townley of Pittsburg, the electrieal 
engineer of the Westinghouse Company, and W. R. L, 
Emmet of Schenectady, the expert electrician of the 
General Electric Company, were here a few days ago 
and held several conferences with otticials of the Catar- 
act Company in regard to machines, delivery of power, 
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ete. The schedule of rates for power will be announced 
this month. 


Chieago.—Representatives of about fifty street rail- 
ways in all sections of the State met here on the 5th 
inst., and formed an association for closer co-operation 
"and mutual aid in advancing the interests of street rail- 
ways throughout the State. The following ofticers 
were elected : President, W. II. Patterson, Blooming- 
ton ; vice president, L. Sherwood, Elgin ; secretary aud 
treasurer, T. J. Minary, Springfield; executive com- 
mittee: W. H. Patterson, C. K. Minary, L. Sherwood, 
W. L. Ferguson, Decatur; В. F. Harris, Champaign ; 
J. Barker, Peoria, and W. F. Brenan, Chicago. —Aler— 
man Powers has introduced an ordinance providing for 
an extensive subway system to be constructed by a 
company headed by George W. Jackson, who has built 
most of the subways of Chicago. In exchange for ear- 
rying the city's water mains and electric wires the ordi- 
hance carries a franchise covering the city between the 
lake, Ashland avenue, Division street and Twenty- 
second street. The company proposes to put downa 
subway in each street of the district sixteen feet square 
in which to carry every water and gas main, all electric 
light, telegraph and telephone wires, and all pneumatic 
tubes. ‘The corporations now using space under the city 
Streets iro to rent space in this subway aud save the 
sums they now spend for tearing up and replacing the 
pavements. It is estimated that the building of the 
subways would take seven years, and that they would 
cost about $20,000,000, 

Clarinda, Ia.— An election will be held here on the 
31st inst. to decide whethera ten-year contract for elec- 
trically lighting the city will be closed with John II. 
Packer. 

Columbus, O.—The House, without a dissenting voice 
has repealed the law permitting fifty year franchises to 
Street railroads. 


Columbus, Ga.—The Columbus Power Company has 
completed its organization by electing the following 
Officers: President, II. M. Comer, president of the Cen- 
tral Railroad ; treasurer, G. Gunby Jordan: directors: 
J. F. Hansou and John ШАП, The capital stock was in- 
creased to 4200.000. The company owns the famous 

' Lovers’ Leap " water power just north of Columbus, 
and will at once begin building a stone dam across the 
river and erect à plant for furnishing electric power for 
manufacturing industries. 


Рр Паз, Tex.—C. II. Alexander last week bought the 
entire property of the Queen City Electric Street Rail- 
way from G. W. Davenport, of Boston, Mr. Alexander 
recently purchased. the Dallas Consolidated Electric 
Light plant, and chartered the Standard Electric Light, 
Heat & Power Compiny. His aggregated transactions 
in these lines during the last sixty days involved almost 

2,000,000. Seven years ago he was working on а 


small salary. 

Dawson, Minn.—An electric light plant has been put 
in here by G. II. Simons of Montevideo. The enterprise 
js the personal cart of A. Thompson of this place. 


Delta. Col.—T. €. Dobbins, a Telluride electrician, is 
Negotiating for the electric light franchise recently 
granted by the Delta city council to W. R. Gale. It is 
uuderstood that if Mr. Dobbins secures the franchise be 
Will at once commence work on the plant. 


Denver, Col.—The Colorado Midland Railroad Com- 
pany is cousidering the idea of adopting electricity for 
lighting its cars by means of a current generated by 
dynamos attached to the trucks of the cars. It is likely 
that the Denver & Rio Grande and the Gulf roads will 
also adopt thissystem of lighting. 

Downingtown, l'a.— The Citizens’ Light & Power 
Company wes orsanized here on the Hth inst., and 
$10,000 of the capital stock was subscribed. The com- 
pany will erect a light and power plant in East Down- 
ingtown, and will build a trolley line between Down- 
ipgtown and that suburb. 

Elizabeth, N. J.—'The scheme of building a trolley 
road between Elizabeth aud Plainfield at the county’s 
expense has been defeated by а vote of 10 to 7 in the 
Union county board of frecholders. 


Elyria, O.—The Wellington electric light plant has 
been sold by the sherit! under direction of the court to 
satisfy claims. The property was bid otf by Wellington 
parties for $6,335. 

Englewood, N. J.—The Bergen County "Traction 
Company, which now operates a trolley line from Fort 
Lee Ferry to Englewood, N. J., is in active negotiation 
with the Leonia and Bogota borough councils aud the 
Teaneck township committee for right of way that will 
permit it to extend its liue across country from the 
easterly boundary of Leonia to Hackensack. 


Fort Scott, Kan.—The electric car system in this city, 
which for a number of years has been owned and oper- 
ated hy the Fort Scott Rapid Transit Railway Company, 
has been transferred to the Citizens’ Railway Company, 
which is now in control. The new company's oflicers 
are: President, Grant Hornaday: vice-president and 
general manager, W. II. Frost: treasurer, C. B. McDonald; 
secretary. J. II. Crain. An appropriation bas been 
made by the stockholders for a thorough overhauling 
of the system. New steam and electrical machinery 
will be put in in order to take advantage of the light 
and power franchise recently granted the old company. 
The new company will also attempt to secure the con- 
tract for the city lighting. 

Glens Falls, N. Y.— E. L. Ashley has purchased the 
electrical equipment of the Gleus Falls Gas Company 
aud intends to remove it to Капез Falls. Mr. Ashley 


purposes making the plant large enough to supply the 
village of Fort Ann, a mile and я half distant, with 
about 1,000 incandescent lights and thirty arc lights. 
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Hadley, Mass. -The "selectinen. have voted to grant a 
frauchise to the Northampton & Amherst Railway Com- 
pany to build an electrie railroad in Hadley along the 
State road from the Hadley bridge tothe Amherst town 
line. 

Hartford, Conn.—The New England Railroad Com- 
pany intends at an early date to extend its third-rail 
electric system from New Britain to Bristol, which will 
give the latter city connection with Hartford by this 
system of rapid transit, as there is a line of it already 
in operation from New Britain to Hartford. The total 
distance is about 15 miles. 


Holyoke, Mass.—' The city having voted at the recent 
election to take the gas and electric lighting plants, the 
water power company, Which owns both, has filed with 
the city clerk a demand for $1,000,000 for them, and an 
annual rental of about 825,000 for the water power, in 
addition to cost. price for the supplies on hand. The 
company is capitalized at $1,200,000 and its entire prop- 
erty appraised by the city at 22.200.000. The actual 
selling price will be determined by a commission. 


Laconia, N. H.—The stockholders of the Laconia 
Street Railway Company have about decided to equip 
their road for electric power, The road is one of the 
few in New England now using horses for motive 
power. 

Lewiston, Me.—One of the plans of the big electric 
railroad syndicate recently orgauized here is fo unite 
tbe Lewiston & Auburn, the Brunswick & Topsham 
ard the Bath street railroads, апа а preliminary sur- 
vey has been made with this in view. The road will 
start fromthe foot of Lisbon street in this city, and run 
through the towns of Lisbon, Lisbon Falls, to Bruns- 
wick, thence to Bath by way of Newmendows. The 
system, when completed, will have a mileage of more 
than twice that of any other street. railroad in Maine. 
One plan in the sebeme is to Jay outa large and mag- 
nificent park at а beautiful place at Newmeadows, 
where there will be a theater and everything which the 
people will desire ir. the form of recreation. It is plan- 
ned to make this place the great pleasure spot of central 
Maine. 

Meadville, Pa.—The proposed route for the electric 
railway from this city to Edinboro has been approved 
by the engineers. It will go through to Edinboro, as 
originally intended, via Saegertown, Venango and 
Cambridge Springs, with important improvements at 
Conneautee lake, Edinboro, such as will make it a de- 
sirable summer resort and especially attractive for ex- 
cursion and pienie parties. Conneautee lake is à very 
attractive spot, and the company expects to make it а 
Meeca for pleasure seekers during the summer seasons. 


Metuchen, N. J.—'T he New Brunswick '' Fredonian’”’ 
says: lt is given out on good authority that à syndi- 
cate of capitalists have in view a scheme similar to that 
which the Middlesex Water Company conceived and 
executed for the supply of water, except that what they 
will supply will be electrie lighting over nearly the 
same territory in Metuchen and Raritan Townships. It 
is said that the project includes an extensive plant to be 
situated between Metuchen aud the Raritan river, so a3 
to be central to the towns and boroughs to be lighted. 
These include Metuchen, Woodbridge, Sewaren. Carteret, 
Maurer, and the clay works at Ostrander’s, Keasbey's, 
ete., on this site of the river, and South Amboy on the 
other side." 


Milford, O.—The Cincinnati '* Enquirer "' states that 
there is a strong probability that Cleveland. capitalists 
will hecome financially interested. in the project to 
build an electric railroad. from Cincinnati to Milford 
and Terrace Park, and that it will be built if the people 
along the route subscribe for a reasonable amount of 


stock, 


Milwaukee, Wis.—The Cloos Electrical Engineering 
Company has been organized here to manufacture and 
sell the Cloos safety, economical and electrical devices, 
with these otlicers : Herman W. Falk, president; Jacob 
Cloos, vice-president ; E. A. Wurster, secretary ; H. R. 
King, treasurer. Mr. Cloos, the inventor of these de- 
vices, was formerly chief engineer of the Pabst Heat, 
Light & Power Company. These devices are only for 
the controlliug and operation of high potential al- 
ternating and direct work. 


Mineola, Wood Co., Tex.—Mr. Tilley of Jacksonville, 
Tex., has signed contracts wir h the citizens of Mineola 
for nearly 300 lights, aud will establish an electric light 
plant here. 

Montclair, N. J.—The town council in a seeret confer- 
ence is said to have agreed to give a franchise to the 
North Jersey Street Railway Company to run its ears in 
Bloomfield avenue and thus complete its line from New- 
ark to Caldwell, but the anti-trolley people propose to 
prolong the fight, whieh has extended over many 
months, as soon as the company presents its formal ас- 
ceptance of the terms of the franchise and the matter 
is brought before the council for final action. 


Newark, N. J.—The Newark & Sonth Orange Rail- 
road Company and the North Jersey Traction Company 
have consolidated, and the new company will control 
all of the roads in Essex County except those of the 
Consolidated Traction Company. A number of exten- 
sious of the lines of the amalgamated companies are in 
contemplation, the most important being from Irvington 
to Hilton and from Maplewood to Millburn and Spring- 


field. 


New Haven, Conn.—The annual report of the Con- 
necticut Railroad Commissioners shows that there are 
385 miles of trolley road inthe State, an iucrease of 
about 32 miles over last year. The 29 trolley roads 
have $9,770,440 of the stock issued, of whieh only 
$3,100,940 has been issued for cash. Their bonded debt 


VaL. XIV., No. 2. 


mum. alm — 


02. They carried 
last year about 43,000 fewer passengers than they did 
in 15496. They paid in dividends $265,625, as compared 
With $221,119 in 1596. 


New York.—Althouzh the local daily papers have 
several times stated that the contract for equipping the 
Manhattan Elevated road with electricity has been Jet 
tothisor that company, the fact is, as far as we can learn, 
that the Manhattan people have not as yet applied to 
the Railroad Commissioners for permission to change 
the motive power, and have not decided upon any par- 
ticular system although the subject is under considera- 
tion. The best information is that when the contract is 
let it will be divided between two or three of the big 
manufacturing eoncerus, with the Walker Company in 
the lead on account of certain influences, persoral and 
political. 

Niles, Mich.—H. A. Chapin & Son, the millionaire 
mine owners of this city, are talking of building an 
electric railroad between Niles and South Bend, Ind. 
The specifications are already drawn. Chapin & Son 
own the South Bend electrie light. plant, and if they 
build the road power will be derived from this plant. 


Nyack, N. Y.—'The Nyack Traction Company has 
been granted a franchise to run its cars in Piermont, 


Piedmont, W. Va.—At the election here on the 6th 
inst. the ticket favorable to electric lights was elected, 
anda plant will be put in. 


Rochester, N. Y.—A trolley railway line is contem- 
plated toextend from Rochester to Craig Colony, Sonyea, 
by way of Avon, Mt. Morris and Nunda. Rochester capi- 


talists are interested in tlie project. 


Rockville, Conn. — The longest continuous trolley line 
in tlie State, that between Hartford and this city, was 
opened on the Sth inst., with an hourly service, the 
running time being an hour and а half and. the fare 20 
cents, The length of the line is 17 miles and it is in 
effect a parallel of the liue of the New England Railroad 
Company. 


St. Louis. -The new Missouri. Edison Company has 
absorbed tbe St. Louis Electric Light & Power Company. 
The deal places the Missouri-Edison Company in almost 
absolute control of the electric lighting business of St. 


Tacoma, Wash.— Charles B. Hurley. of this city. has 
acquired a controlling interest in the electric lighting 
plant at Skaguay, Alaska, owned by Charles Phelps, 
and has made arrangements for increasing its capacity 
and extending the service to Руса. The electrical 
plaut now at Skaguay has a capacity of 100 incandes- 
cent lights, but when the improvements contem- 
plated are made it will be able to supply 2,200 incan- 
descent and 50 arc lights. 


Townsend, Mass.—At a special town meeting. held 
here a few days ago, E. €, Tuttle, U. S. Adams, W. М. 
awrence and Н. N. Spaulding were appointed а com- 
mittee to consider the feasibility of providing electric 
lighting for the three villages of the town, either Ly the 
town or by the investment of private capital, aud re- 
port at the next town meeting. 


Washington, D. C.—The Treasury Department 
awarded the contract for putting in electric wire con- 
duits and wires for the new electrie plant of the city 
post-ottice to the Southern Electric Company of Balti- 
more. The bid of this company was $20,650, and was 
the lowest of a number opened some time ago. The 
wire conduits and the wires are preliminary to the con- 
tract which will soon be let for putting in the entire 


electric light and power plant. 


is $9,002,800, and floating debt $1,071,421. 


PERSONAL AND MISCELLANEA. 


Thomas Behan, who for the past two years has been 
employed inthe drafting department of the General 
Electric Company at Schenectady, has accepted a simi- 
lar position with the Fort Wayne Electric Corporation, 


A dispatch to the N. V. Evening Post " from New 
Haven, Coun., states that the repeated report that 
Thomas A. Edison and J. Pierpont Morgan are at the 
head of a syndicate which has bought the Housatonic 
water power at Falls Village, in Connecticut, is denied 
by ex-State Comptroller Staub of New Milford, who has 
bcen the owner of that and other water powers of the 
upper Housatonie, These water powers һе purchased 
or leased from a Connecticut corporation chartered in 
1803, and he has since made an arrangement with a New 
York syndicate for utilizing the Falls Village property, 
on which about forty five years ago $200,000 was ex- 
pended. 


The Central-Hudson Railroad Company is placing 
electrical train indicators in leading hotels in cities 
through which the trains pass. The indicators will he 
on keyboards, and the name and number of each train 
on the Central-Hudson road that enters or leaves the 
city will be thereon. If the trains are late the number 
of minutes or hours, as the case may be, will be indi- 
cated by pointers. They will be sosimple that any one 
can tell at à glance just how the trains are running. 
The indicators will be put in by the railroad company 
free of charge. it is said. A man at the Central- Hudson 
station will have charge of them and make changes on 
all the boards by merely pressing а button or twoat the 
station. The boardsare proving very convenient for 
the traveling public, 

The Rochester, N. Y., Herald " says: The elec- 


trical device to be manufactured by the new Rochester 
Electrical Manufacturing Company isa eutoutinvented 


.by Police Electrician Louis W. Miller, who has in- 
vented several such devices. 


Пе invented and placed 


* 
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in the patrol boxes and fire alarm boxes a cutout that 
proved of inestimable value to the city, inasmuch as it 
has saved the citizens hundreds of dollars. It isa fre- 
quent occurrence during a storm for the wires running 
througb the city to get crossed, and in former years 
when this would occur all of the boxes on that circuit 
would burn out. This would entail a considerable losa 
tothe city, besides leaving a portion of the city cut off 
from communication with the fire houses or police 
headquarters. But when the cutouts were put in this 
expense and danger was obviated. The new cutout 
patented by Mr. Miller is similar to those already in 
operation. It is to be put in telephones, watchmen’s 
clocks, district messenger boxes, fire alarm gongs and 
central otlice electrical apparatus.“ 


RECENT COMPANY ELECTIONS. 


Boston Street Railway, Boston, Mass —President, William 
A. Gaston; vice-president, William A. Bancroft; treasurer, 
William Hooper; secretary and clerk. Jobn T. Barnett; 
divectors: Frederick IT. Ayer. of Lowell; Hon. William 
A. Bancroft, ev. Mayor of Camuridge: Samuel Carr, trustee 
of the Ames estate; T. Jefferson Coolidge of the Old Colony 
Trust Company; William Endicott, Jr.. of the firm of C. 
F. Hovey & Co.: William A. Gaston; Gen, Charles J. Paine, 
one of the members of the International Monetary Corn- 
mission; F. H. Peabody, senior member of tlie firm of 
Kidder, Peabody & Со James M. Prendergast, Jacob C. 
Rogers. banker, and Robert Winsor of Kidder, Peabody & 
Co. 

Bristol County Gas & Electric Light Company, Bristol, 
Conn.—Directors : Marsden J. Perry, Leander Peck. Bar- 
rington ; John S. Waterman, Benjamin M. Bosworth, Ben- 
jamin B. Martin, Warren; William T. C. Wardwell, WII. 
liam R. Bogert, J. II. Manchester and Samuel F. Colt, 


Bristol. 


Brooklyn City Railroad Company, Brooklyn, М. Y.— 
Directors: E. H. K. Belcher, George W. Bergen, Eugene 
Britton, R. L. Edwards, S. L. Husted, Jr., David C. Lergett. 
Frank Lyman. Edward Merritt, George Н. Prentiss, Alonzo 
Slote. James Simpson, F. А. Van I[3erstine, Edward D. 


White. 


Central Railway & Electric Company, New Britain. 
Conn.—President, А. M. Young; secretary and general 
manager, E. H. Mather; treasurer, F. G. Platt. 


Chester Traction Company and its leased lines, Chester. 
Pa.— Chester Traction Company— President. George В. 
Lindsay; directors: George В. Lindsay. Robert Wether, 
Richard Wetherill, J. Frank Black, Henry €. Howard. 
Union Traction Company—President, George B. Lindsay ; 
directors: Robert Wetherill, Richard Wetherill, J. Frank 
Black and Henry C. Howard. Chester Street Баі ау 
President, J. Frank Black; directors: J. Frank Black, 
Robert Wetherill, Richard Wetherill, George В. Lindsay 
and George C. Hetzel. Chester, Darby & Philadelphia 
Railway Company— President, Richard Wetherill: direc- 
tors: Richard Wetherill, Robert Wetherill, J. Frank Black. 
George B. Lindsay and George €. Hetzel. Chester & Media 
Railway Company— President, Richard Wetherill: direc- 
torx: Richard Wetherill, Robert Wetherill, J. Frank Black, 
George B. Lindsay and George C. Hetzel. 


Fairmount Park & Haddington Railway Company, 
Philadelphia. — President, Isaac Blum ; direetors: Simon J. 
Martin, George D. McCreary, Samuel Y. Heebner, J. Rob- 
erts Foulke aud Martin V. Burton. 


Hestonville, Mantua & Fairmount Passenger Rail- 
way Company, Philadelphia. — President, Is Blum: di- 
rectors; Simon J. Martin, George D. MeCresry, Samuel Y. 
Heebner, Ferdinand Marks and Lewis A. Riley. 


Hollidaysburg Electrie Light & Power Company, Holli- 
daysburg, Pa.--President, James W. Grotte ler; vie- 
president, W. II. Markland ; secretary and treasurer, John 
W. Cliber; directors: W. II. Markland, James. W. Gio- 
miler, Joun W.. Goodfellow, O. M. Irvin and J. Lee 
Plummer. 


Kings County Hlectrie Light & Power Company, Brook- 
Iyn. N, Y.—Inesident, Felix Campbell ; vice-president, W. 
T. Wilson; seeretary, S. F. Peck: directors: Seth L. 
keenly. Hugh J, Geant, W. T. Wilson, Walter Ferguson, 
Charles Cooper, George E. Terry and C. L. Peck. 


La Crosse. Brush Electric Light & Power Company. 
La Crosse, Wis, President, J. J. Hogan: secretary апа 
treasurer, C. II. Greenwood; directors: J. J. Hogan, Е. 
E. Bentley and James Vincent. 


Tansinghurg & Coboes Railroad Company. Lansing- 
burg. №. Y.—birectors : William Kemp. Otis G. Clark, 
Charles Cleminshaw, Charles II. Dauchy, Augustus A. 
Peebles, Edward Van Schoonhoven. Thomas Breslin, 
Charles H Smith, C. G. Cleminshaw, J. J. Hagen and Wil- 
liam Kemp, Jr. 


New Orleans Traction Company, New Orleans, La.— 
President. R. M. Walmsley; viec-president, J. C. Davis; 
Reneral manager, C. D. Wyman; seere tary and treasurer, 
А.Н. Ford ; directors : ROM. Walmsley, C. II. Пуаточ, A. 
Baldwin, Sr, Frank T. Howard, J. C. Denis, C. D. Wyman 
and Geo, W. Norton. 


Omaha Street. Railway Company, Omaha. Neb —-Preai- 
dent, Frank Murphy; vice- president, Guy C. Bartor: trens- 
ег, W. W. Marsh; secretary, D. II. Goodrich; general 
Superintendent, F. A. Tucker; directors: Guy € Barton, 
J. J. Brown, W. W., Marsh, S. D. Mercer, W. V. Morse. 
Frank Murphy, E. W. Nash, B. F. Smith (elected to fill the 
уасапеу caused by the death of ex Senator Paddock ), and 
W. A. Smith. 


Ringing Rocks. Electric Railway Company, Pottstown, 

^ President, M. R. Davidheiser; vice-president, F. RB. 
Miller; «eeretary, Frank S. Brant; treasurer, A. K. Shaner: 
directors ; M. R. Davidheiser, T. B. Miller, A. К. Shaner, 
F. S. Brant, ROE Shaner, A. Hartenstine, W. H. Saylor, G. 
C. Hollenbach and H. G. Rohn. 


Sehnylkill Electric Ra!lway Company, Pottsville, Ра. 
President, C. P. King; directors: R. €, Luther, Willlam F. 
North, F. II. Treat, W. Matthew Beddow, Thomas В. 
Prosser, II. II. Pearson, Jr., M. S. Collingwood. 


Tamaqua & Pottsville Electric Railroad Company, Potts- 
ville, Ра, President. Thomas B, Prosser; directors: John 


F. Finney, C. P, King, F. H. Treat and W. Pallock, Jr. 


Troy & Cohoes Railway Company, Troy, N. Y.--Di- 
rectors: A. A. Peebles, O. G. Clark, William Kemp, Chas, 
Cleminshaw, C. W. Tillinghast, James А, Eddy, Peter Mes 
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Carthy, Thomas Vail, Edward M. Green, C. G. Clemin- 
shaw and J.J. Hagen. 


Troy City Railway Company, Troy, N. Y.— Directors: 
William Kemp. Charles Cleminshaw, Otis G. Clark, Ed- 
ward Murphy, Jr.. Anthony N. Brady. James О. Neil. 
Peter McCarthy, Thomas Breslin. William Shaw. D. J. 
M helan. Clarence N. Flack, Francis N. Mann, Jr., and 
Edgar L. Freeman. 


COMMERCIAL PARAGRAPHS. 


The Centrat Electric Company. 173-175 Adams street, 
Chicago, scem to be doing a brisk business in the lamp 
line. Any one desiring to procure brackets, shades or 
other lamp appurtenances would do well to write the Cen- 
tral Electrice Company as they carry an immense variety 
of such fixings in stock. For a business mar obliged to 
work at night their Kinsman Desk Light would seem all 
that could be desired. 


Everybody Says So. 


Cascarets Candy Cathartic, the most won- 
derful medical discover of the аке, pease 
ant and refreshing to the taste, act gently 
and positively ou kidneys, liver and bowels, 
cleansing the entire system, dispel colds, 
cure headache, fever, habitual constipation 
and bilionsness. Please buy and try a box 
of C. C. C. to-day; 10, 25, 50 cents. Sold and 
guaranteed to cure by all druggists. 


No-To-Hac for Fifty Cents. 


Guaranteed tobacco habit eure, makes weal 
Men strong, b:ood pure. 50, &I. All druggists. 


At this season of the year the amount of iron line ma- 
terial that enters into the business of a large supply house 
i» indeed surprising. The Electric Appliance Company, 
Chicago, state that they are carrying a stock of these 
goods that will enable them to make prompt shipments of 
anything up to а car load, and yet their capacity has been 
taxed on these goods. The iron mills throughout the 
country have had а large amountof business this season, 
and it has at times been very difficult to get iron line ma- 
teria]. The Electrie Appliance Company, however, antici- 
pated this condition and during the season have been able 
to keep their stock in shape so that all orders for this ma- 
terial could he shipped promptly. They state that their 
stock is still being kept up and that customers wanting 
iron construction material promptly from Chicago stock 


will not be disappointed. 


Educate Your Bowels With Cascareta. 


Candy Cathartic, cure constipation forever. 
10c,25c. II C. C. C. fail, qruggists refund money. 


Don't Tobacco Spit and Smoke Your Life Away. 

To quit tobacco easily and forever, be mag 
netic, full of life, nerve and vigor, take No-To- 
Bac.the wonder-worker, that makes weak mea 


Strong. АП druggists, 50e or El. Cure рпагап: 
teed. Booklet and sample free. Address 


Sterling Remedy Co.. Chicago or New York. 


In the use of transformers for electric lighting only a 
comparatively low voltage is introduced into buildings, 
nnd as long as this voltage is maintained the electrie 
ligbting is safe to human life; but often through faulty 
construction of the transformer, or failure of the insula- 
tion, the primary passes into the secondary wire - then the 
lighting becomes dangerous, That this does occur in spite 
of the most careful construction is proven by a number of 
deaths from tliis cause, To make eleetric lighting safe to 
homan life, and to guard against fire, some protecting de- 
vice must be used, A device of this nature which is every- 
thing that could be desired іч one invented by Major Car- 
by the Diamond Hleetrie Com- 


dew aud manufactured 
In this Татр 


pany, 1202 Fisher Building, Chicago. 
Device the action depends ou electrostatic attraction. be- 
tween two platesof an aluminous foil ithe latter is perma- 
пену kept at the potential of the earth while the upper 
plate under ordinary circumstances has a potential not 
exceeding the secondary voltage. The electrostatic attrac- 
tion corresponding to this potential difference is insuti- 
cient to raise the foil. If, however, a fault occurs between 
the primary and secoudary, the. potential difference im- 
mediately rises to such an amount that the electrostatic 
attraction ко сеч to raise the foil and bring it into con- 
tact with the upper plate, thereby earthing the secondary 
winding and making the primary fuse go. The apparatus 
is set to соте into action if the potential of the кесопа- 
ary rises to 400 volts. The Diamond Electric Company 
not only handles this well known device, of which there 
are 5,000 in use, but also iniaaufactures Schiefer Trans- 
formers, Which have a wide reputation, and high-grade 


electrical measuring instruments. 


To Cure Constipation Forever. 
Take Cascarets Candy Cathartic. We or We. 
lec. C. C. fail to cure, druggists refund money. 


Help to fight the Electrical Trust by subscribing 
fo. ELECTIICITT. 


INCORPORATIONS. 
The Middletown Gas & Electric Light Company, Middle- 
town, O. Capital stock, £50.00. 
The Aladdin Light Company, Chicago—to manufacture 


electrical goods. Capital stock, SI“ f. Incorporators: 
Frank II. Fuller, Alonzo P. Daniel. Will am B. Reed. 


The Electric Light Company of Manitowoc, Wija.. has 
filed a notice with the Secretary of State at Madison that it 
has increased its capital stock from $50,070 to $60,000. 


The Ward Electric Light & Power Company, Denver, 
Co!.—to operate and maintainan electric plant in Boulder, 
Capital stock, #15 000. Incorporators; C. W. Betts, J. A. 
Kilton and A, W. Olsen. 


Colp, Arnold & Co. Cartersville, TH. —to operate flouring 
mill, electric light plantand general commission business., 
Capital stock, $25,000. Ineorporaters: John Colp, II. F. 
Arnold, Monroe Colp and U. L Walker. 

Story Electric Company, Chicago—to do а general elec- 
trical business, furnish light, heat and power, and general 
manufacturing: business, Capital stock, $10,000, Incorpo- 
ratore: W. II. Utt, G. W. Oberlander and Erie Winters, 

The Ellwood & New Ca-tle Street Railway Company, 
Ellwood, Pa.--to operate a street railway running from 
Ellwood City to New Castle through the towns of Wam- 
pum, Newport, Moravia and Mahoningtown. Capital stock, 
$50,000. 

The Miami River & Belt Railway Company, Sidney, O.— 
to build and operate ап electric railway Capital stock, 
$10,000. Incorporato:«: I. H. Thedieck, II. T. Mathers. 
Charles Timens and Frank Hunter, of Sidney, and A. T. 
Wells, of Chicago. 

The Carson Electric Light Company, Carson, Iowa to 
construct and operate an clectric light plant in Carson, 
Capital stock, 87. 00.  Incorporators: John F. Reid, 
president; J. S. Campbell, secretary ; D. A. Suapp, treas- 
urer; William F. Hotze, manager. 

The Huguenot Electric Street Railway Company of West. 
chester County, N. V., New Rochelle —to construct and 
operate а railroad eleven miles long to run from the rail- 
Way station in New Rochelle. making a circle through the 
back country and return to the station, Directors: M. B. 
Faulkner, John A. Casa and A, B. Linderman, of Philadel- 
phia; Louis К. Fries, Jacob M. S. huvler, ames H. 
Burchell and N. J. Burchell, of New Rochelle: Frank E. 
Wiggins, of Williamsbridge, and George C. Day, of New 
York City. 

The Los Angceles-Pacific Railway Company, Los 
Angeles, Cal.— formed for the purpose of consolidating the 
property and franchises of the twocorporations known as 
the Pasadena & Pacifie Railway Company of Arizona and 
the Pasadena & Pacific Railway Company of California, 
and to construct and operate electric railway tracka from 
Los Angeles to Santa Monica, with braneh lines running to 
Hollywood, Laurel canyon, South Santa Monica. Santa 
Monica canyon and Soldiers’ Home, with an estimated 
length for the whole system of 100 miles. Capital stock, 
$1,007,000, fully subscribed. Directors: K.P. Clark, Wm. 
D. Larrabee, Warren Gillelen, Milton E Hammond, J. II. 
Spires, R.F., Jones, A. L Smith. F. €. Paxton, J. M. Copes, 
M. H. Sherman, B. N. Pratt, W. C. Durgin and John D. 
Pope. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT IssUED JANUARY 4, 1898 


ELECTRIC LIGHTS AND APPLIANCES. 


596. 2 Means for Varying Candle-Power of Incandescent 
Electrice Lamps. Charles Е. Есіс, Natick, Mass., ам- 
яірпог of one-half to Oliver А. Feleh aud Walter L. 
Felch, «same place. Filed June 21, 1897. 

596,729. Support for Electric Lamps. 
Worcester, Mass, Filed Feb. 16, 1597. 


KLECTRICAL MACHINERY AND APPARATUS, 


996,515. Starting- Вох for Electric Motors. John D. eder, 
Yonkers, N. Y., assignor to the Otis Brothers & Com- 
pany, New York City. Filed Oct, 11, 1897, 

596.567. Converter for Monophase Currents. 
det and Gaston Sautter, Paris, France. 
1495. 

526,923 Automatic Potential- Regulator for Dvramoa, 
Allen A "irrill, Whiteticla. sud Paill S. Tirrill, Grove- 
ton, N. II. Filed May 1, 1897. 


ELEVATOR APPARATUS, 


596,513. Compound Beake for Electric Elevators, John D. 
luder, Yonkers, N. Y , assignor to^ the. Otis Rrothers 
«< Company, New York City, Filed Sept. 14, 1898. 

596,518. Safety Magnet-Brake. John D. Thider. Yonkers, 
J. V. assignor to the Otis Brothers & Company, New 
York City. Filed Sept. 21, 1896, Е 


TELEPHONE AND TELEGRAPH APPARATUS, 


526,196. Telephone. William Gray, Hartford, Conn., ая. 
signor to the Gray Telephone Pay Station Company, 
«Ane place. Filed April 20, 1896. 

596. 09. Signaling Apparatus. for Telephone Sxstema. 
Frank J. Holmes, Cleveland, O. Filed Mareh 25, 1896. 

596,600 Supervisory Signal for Telephone Switchboards, 
Frank К. McBerty, Downers Grove, III., assipnor to 
the Western Electric Company, Chicago, III. Filed 
Oct. 26, 1896. 

596,610. Signaling System for Telephone Trunk-Lines. 
Frank R. McBerty, Downers Grove. I l., niger to 
the Western Eleeirie Company, Chicago, III. Filed 
Nov. 24, 1506, 

596,625. Plug and Spring-Taek for Telephone-Switeh- 
boards, Charles EZ Scribner, Chicago, IH.. nssignor to 
the Western Electric Company, same place. Filed 
Nov, 29, 1895. 

596.626. Spring-Jack for T'elephone-Switehboarda. Charles 
E. Scribner, Chicago, III., nssignor to the Western Elec- 
trie Company, same place, Filed May 14, 1896. 

596,627. Annunniator for Telephbon--Lines, Charles E, 
Seribuer, Chicago, HL, Rigor to the Western Flee 
tric Company, same place. Filed May 14. 1891. 

596,628. Supervisory Signal for Telephone-Switcehboards, 
Charles B. Seribner, Chicago, III.. assipner to the 
Western. Electric Company, same place. Filed Noy, 
16, 1896. 

996,07) Testing Apparatus for Multiple Switehboards 
Charles E. Seribner, Chicago, III., assignor to the 
5 Electric Company, Kune place, Filed Dee, х, 
ROB, 

596,650, Apparatus for Telephone-Switehboards. Charles 
E. Scribner, Chicago, III., assignor to the Western 
Hleetrie Company, ame place, Filed Dee. &. 1806, 


Otis C. White, 


Andre Blon- 
Filed June 27, 
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596,806. Apparatus for Telephones. Frank В. Cook, Chi- 
cago, Ill. Filed March 17, 1896. 

596,808. Telephone-Transmitter. David A. Fleming, In- 
diana, Pa., assignor to himself and McLain Davis, same 
place. Filed April 12, 1897. 

596,434. Telephone. Transmitter. James H. Spencer and 
Malcolm 8. Keyes, New York City, assignors to the 
pene Electrical Company, same place. Filed Jan. 

. 1897. 

596,250. Telephone Switch-Plug. Frank B. Cook, Chicago, 
III. Filed Jan. 4, 1896. 

596,551. Telephone Apparatus. Frank B. Cook, Chicago, 
III. Original application filed Nov. 30, 1891. Divided 
and this application filed Oct. 23, 1695, 

596,852. Switch for Telephone-Circuits. Frank B. Cook, 
Chicago III. Original application filed March 25, 1895. 
Divided and this application filed Dec. 1, 1896. Renewed 
Oct. 25, 1897. 


MISCELLANEOUS. 


396 453. Electric Fan. Oliver F. Conklin, Springfield, О. 
Filed June 17, 1597. 

$96,506. Electrice Switeh. Warren S. Hill, Hyde Park, 
Mass., аччірпог to the W. S. Hill Electric Company, 
Boston, Mass. Filed Mav 1, 1596. 

596,602. Press for Making [nsulatora. Henry M. Brook- 
field. New York, and Seraphin Kribs, Brooklyn, N. V., 
axsignors to William Brooxfield, New York City. 
Filed Jan. 2, 1397. 

596,682. Press for Making Iusulators. Seraphin Kriba, 
Brooklyn, N. Y., assignor to William Brookfield, New 
York City. Filed Jan. 30. 1597, 

536,696. Electric Oven. Levitt E. Custer, Dayton, О. 
Filed March 16, 1896, 

596,719. Magnetic Ore-Separator. Lewis G. Rowand, Cam- 
den, N. J., assiguor to the Wetherill Concentrating 
Company, New York City. Filed April 15, 1897. 

596,771. Electric Signaling Apparatus. Felix B. Herzog, 
New York City. Filed May зі, 1895. 

$96,791. Voltaic Battery. Henri Etienne de Rufz de Lavi- 
son, Neuilly-sur-Seine, France. Filed May 28, 1897. 

$96,312. Subterranean Electrie Conduit. William D. M. 
Howard, Redwood City, Cal. Filed June 18, 1897. 

996,907. Klectric Cable for Propulsion of Vehicles. Addi- 
son Norman, Toronto, Canada. Filed July В, 1895. 

596,926. Trolley-Guard. Herman J. Vogler and Alfredo 
Flores, San Antonio, Tex.; said Flores assig nor to said 
Vogler. Filed Oct. 16, 1897. 

996,913. Electrice Clock. Frederic Richard, Lynn, Mass., 
assignor of one-half to Theodore Leutz, Boston, Mass. 
Filed Aug. 21, 18906. Renewed Nov. 24, 1597. 

996,95». Automatic Tenperature-Regulator, Addy A. 
Koss, Detroit, Mich., assignor of thirty ane forty- 
e ghtbs to Almon €. Varney and Alvin W. Varney, 
frame расе. Filed March 31, 1897. 


DESIGN. 


28,124. Electric-Motor Casing. Andrew L. Riker. New 
York City. Filed Nov. 21, 1897. Term of patent 7 years, 


IssSUED JANUARY 11, 1898. 


ELECTRIC RAILWAYS AND RAILWAY APPLIANCES. 


527,056. Eleetric-Railway Conduit) System. Ralph F. 
Thompson, Alexandria, I., assignor of one-half to 
Edward Jeremiah Sullivan. Filed July 13. 1897. 

597. 155. Electrie-Railway Motor. Charles J. Van Depoele, 
Lynn, Mass.; C. А. Coffin and Albert Wahl, adminis- 
trators of said Van Depoele, deceased, assignors to the 
Thomson: Houston Electric Company, Boston, Mass, 
Filed June II. 1390. 

597,159. Automatic Tender for Trolley-Operating Корея. 
Charles F. Wilson, Brooklyn. N. Y. Filed Oct. 1, 1596, 

597,202. Electric Railway, Hosea W. Libbey, Boston, Mass. 
Filed March 10, 1897. 

597.282. Trolley-Guard. Henry F. Hendricks and James 
II. Denton, Philadelphia, Pa., assignors to James Н. 
Bates, Somerset. Ky. Filed Sept. 12, 1806. 

$97,306, Current Collecting Means for Etectrie- Railway Ve- 
hicles. Charles A. ‘Terry, New York City, assignor to 
the Westinghouse Electric & Manufacturing Company, 
Pittsburg, Pa. Filed Sept. 7, 1896. 

567.374. Controller for Electric Cars. John C. Henry, Den- 
ver, Col. Filed Nov. 6, 1897, 

597,203. Car-Fender. John Megown, Youngstown, O., as- 
піцпог of one-half to Edmond Н. Moore, same place. 
Filed April 30, 1597. 

597.216. Cac Fender. Paul Jones, Cincinnati, O. Filed 
April 24, 1807. 

ELECTRIC LIGHTS AND APPLIANCES. 


597,172. Filament for Incandescent Lamps. Erwin F. von 
Wilmowsky, Boston, Mass., assignor of one-half to 
Walter D. Edmonds, New ork City. Filed Sept. 8, 
1896. 

597.211. Combination Gasand Electric Light Fixture. Ja- 
seph W. Parkin, Philadelphia, Pa. Filed Dec. 23, 1896. 


ELECTRICAL MACHINERY AND APPARATUS, 


597,018. Method of Regulating Speed of Series Electric 
Motors. Horace F. Parshatl, London, England. Filed 
April 5, 1897. 

597.137. Statie-Induction Electric Generator, Adrian J.. 
Bogart, Jamaica, N. X., a-signor to William B. M. Jor- 
dau, New York City. Filed May 5, 1897. 

597.180. Electric Transformer. Jacob F. Gates, Pittsburg, 
Ра. Filed Jan, 29, 1897. 

597.263. Controller for Electric Motors, Charles S. Cook, 
Pittsburg, Pa, assiguor to the ^ estiInghouse Electric & 
Manufacturing Company, same place. Filed Jan. 2, 
1897. | 

TELKPIIONK AND TELEGRAPH APPARATUS. 


597.003. Apparatus for Stating Time and Number of Telc- 
phonic Couversations, Erich Kosanke, Carl Fuhrand 
Bruno Krausse, Wilmersdorf, Germany, assignors to 
Heinrich Eieliwede, Berlin, Ger. Filed July 5, 1895. 

597,052. Tdephone-Exebange System. William W. Dean, 
St. Louis, Mo., assignorto the Bell Telephone Com- 
pany of Missouri, same place. Filed Sept. 22, 1897. 

597,052. Calling Device for Telephone-Exchanges. Alex- 
ander E. Keith, John Erikson and Charles J. Erikson, 
Chicago, III., assignors to the Strowyger Automatic 
Telephone Exchange of Illinois. Filed Aug. 20, 1896. 


MISCELLANEOUS, 
597,002. Graphite Rheostat. Edward W. Jewell, Chicago, 


10. Filed May 8, 1397, 
697,110. Insulating Trolley-Hanger, Edward J. Cook, 


Cleveland, O, Filed Dee. 2, 1897. 
697,223, Adjustable Switchboard Henry H. Walker and 


Frank D. Walker, Philadelphia, Ра. Filed Sept. 23, 1897. 
507. 37.3. Electric Searing Pen, 
Conn. Wiled April 15, )897 


Henry Green, Hartford, 
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TELEPHONE AND TELEGRAPH. 


A New Telephone Company in New Orleans. 


The People’s Telephone Company has been chartered 
under the laws of Louisiana with domicile in New Orleans. 
Itis backed by New York, Detroit and Louisville capital 
and will. it is understood, use the same sy stem as that now 
in successful operation by the independent company at 
Detroit. Ihe capital stock of the company is put at $600,- 
000, and it will charge $36 to $42 per instrument. or about 
one-third less than the charges of the Great Southern Tele- 
phone & Telegraph Co., which has at present a monopoly 
of the telephone business in New Orleans, The Times: Demo: 
erat states that the plans of the new company have been 
in hand for more than four months, and various Northern 
cities where this system has been in successful operation 
for many vears have been visited and much valuable in- 
formation secured ; and having the necessary money be- 
hind them, the members of the new company are ready to 
begin business as soon as permission is secured from the 
city council to put its wires underground in accordance 
with the recent ordinance," The charter officers are as 
follows: George N. Norton, president; William P. Curtis. 
vice-president, with a secretary and treasurer to be elected 
at the first meeting of the board of directors, which is 
composed as follows: George N. Norton, Franklin Ever- 
hart, J. M. Billups, Jr.. Brainard Rorison, George A. 
Beaton, Willian P. Curtis, S. P. Walinsley, A. T. Moss and 
Frank P. Mullen. Messrs. Norton, Everhart and Billups 
are New York capitalists. Mr. Rorison bas been in New 
Orleans for many years as manager of the Barber Asphalt 
Company, and has also been interested in the drainage 
company. Mr. Beaton is a Detroit capitalist, and will be 
general manager of the new concern, Messrs, Walmsley 
and Moss are well known among New Orleans business 
men. Mr. Mullen bas been resident general manager of 
the Barber Asphalt Company for some timc. 

The Топех- Democrat was informed by one of the officers 
of the company that already subscriptions for the new 
telephones were coming in rapidly and the members of 
the company bad every reason toexpect success. 


The fight which has been waged in New York city 
against the New York Telephone Company by its sub- 
scribers for lower rates equivalent to those charged for 
like se: vice in other large cities in this country and Europe 
is to be continued. A bill for a $125, instead of the present 
$240 rate. end with the provisions of the Brush bill of last 
winter, is being prepared by the Board of Trade aud Trans- 
portation Committee on Telephone Legislation, and it will 
be offered in the State Senate at an early day. Simon 
Sterne, who has been energetically urging action against 
the telephone company to establish the legal status of the 
corporation and its subscribers for the benefit of all inter- 
ested, is looked upon as the leader in the tight, and he is 
as determined as ever. 


The Spottswood Telephone Coinpany, who are the own- 
ersof the line between Lezington and Staunton, Va., are 
making extensive improvements on their system. A 
switchboard will be putin at Raphine, midway between 
Staunton and Lexington, and a third wire put up for com- 
mercial business, and thus remove much of the annoyance 
nowexperienced by interruption to communication be- 
tweenthe two places. This company is now extending its 
present system to other points in Augusta and Rockbridge 
counties. A nine-mile line from Raphine to Zack anda 
branch line to Brownsburg are in process of erection, and 
work is also progressing on the line from Raphine to Mof- 


fett's Creek and vicinity. 


The first thing the Delmarvia Telephone Company did 
when it started into business in Wilmington, Del., where 
it has secured 800 subscribers, was to make a big reduction 
in the price of telephones, placing one in a private resi- 
dence for $24 а year and опе in a business place for $/6 a 
year. The old company (Delaware & Atlantic Telephone 
& Telegraph Co.) had been charging from $40 to $90, but 
now announces that it will give a liberal rebate on all Ын. 
This re bate is so great that the phones of the old company 
can be secured for the sume price as those of the Delmar- 
via. The fight has resulted in many persons subscribing 
to both companies. The service is so cheap that clerks, 
small shopkeepers, cigar dealers and barbers are orderir g 
'phones placed in their homes and places of business. 


The Augusta (Ga.) Telephone & Electric Com pany at its 
annual meeting on the 5th inst., elected these officers: 
President, Paul P. Verdery ; secretary, P. S. North; man- 
ager, Paul Langdon ; superintendent, Lee Campbell, The 
company uses the Strowger 'phone and has 436 instru- 
ments in operation in Augusta, The Chronicle says the 
company has met with wonderful success and is a home 
entorprise that the people are proud of. 

Mr. Keezel has introduced in the Virginia House a bill to 
incorporate the Hockingham Mutual Telephone & Tele- 


graph Company, 


Successful Independent Telephone Ex. 
change. 


The Corry Telephone Exchange, Corry, Pa., isa bright 
and prosperous example of what pluck, perseverance and 
enterprise can do when joined to expert knowledge of the 
matterin hand. I¢ bas been successful from the begin- 
ning, and although the system is & comparatively small 
one, the exchange has been conducted with such skill and 
economy as to make it a paying concern. The exchange 
was started about two years ago by А. S. Keating, who for 
years had been engaged in experimental electrical work, 
and lad already secured several] valuable patents on elec- 
trical appliances connected with telegraph, telephone, arc 
light and dynamo construction. Mr. Keating conceived 
the idea of putting in а popular priced telephone system in 
Corry, manufacturing the 'phones himself, and the results 
have justiticd his enterprise. He had the opposition of the 
Bell company to contend against. but this did not deter 
him гор going ahead. and his exchange has now so far 
distanced that of the Bell that it is recognized by all as 
the only real telephone exchange for local purposes in 
Corry. The telephone used by the company isthe Keating 
telephone, which is not only a handsome instrument buta 
thoroughly efficient one, giving entire satisfactioa. The 
rates charged by the company are $21 per year for business 
and $18 for residences. 
phone Exchange are: E. L. Keating, proprietor; A. S. 
Keating, general manager, and L. K. Keating, the man. 


Another 


Ager's son, electrician. 


The Chattanooga Times says: There is a movement 
on foot to establish a new telephone company in this city, 
and in all probability the city council will be asked fora 
franchise at its next regular mecting. It is understood that 
scveral well-known citizens are financially interested in 
the scheme and that they will lend their influence to 
secure the franchise from the city council. In eonverra- 
tion with a Tim s man yesterday one of the interested 
gentlemen stated positively thit a new company is now 
being organized and that the promoters would make the 
city a liberal offer fora franchise.“ 


An independent te'ephone company is being formed at 
Dansville, N. V., forthe purpose of giving the citizens of 
the town the use of the telephone at nuch lower rates than 
those of the Bell company now in operation there. The 
new organization will be similar to the recently formed 
Business Men's Telephone Company of Nunda and con. 
nections by wire will be made with that and other towns 
of the county as soon after construction of the Dansville 


line as practicable. 


J. B. Norris, the veteran telegrapher, who has for years 
been the chief night operator at the Chattanooga office of 
the Western Union, has been appointed manager of that 
office to succeed the late E. C. Dunn. Mr. Norris learned 
the art of telegraphy in the fifties, and during the war he 
was in the field in Grant's command with Gen. Thomas 
Eckert, now president of the Western. Union Coinpany. 
He has been connected with the Chattanooga office 
twenty-five years and has always ei. joyed not only the 
confidence and esteem of the empioyees of the office, but 
of the entire business community. 


Long distance telephone connection has just been com- 
pleted from Watertown to Ogdensburg, Canton and Pots- 
dam, К. Y., taking in all stations north of Jefferson and 
St. Lawrence counties. The Central New York Company 
has spared no expense in erecting the new lines, and every: 
thing js of the very best material and workmanship. The 
townsand villages in Northern New York are now in com- 
munication with Utica, Syracuse, Rochester, Buffalo „Al- 
bany. New York and all long-distance points. 


The Railway Commissioners of North Carolina have 
made a sweeping reduction in yearly telephone rates of 
rental to go into effect February l. On and after that date 
the rates ar? to be as follows: Business telephones, special 
wire. $30; two and three party wire, each, $24; four and 
five party wire, each Si8. Residence telephones—special 
wire, $18; two and three party wire, eacb, $16; four and 
five purty wire, each. $14. These rates do not apply to 
service outside the corporate limits of any city or town. 


The North Carolina Railroad Commission still has under 
consideration the advisability of withdrawing the case of 
the Western Union Telegraph Company, relative to а re- 
duction of telegraph rates, from the United States Court. 
This, the counsel for the telegraph company states, is the 
reason they wanted additional time in which to file the 
pleadings in reply to the answer of the commission. 


The Western Union Telegraph Company has completed 
its connections with the Mexican lines that have recently 
come into its porscssion, and messages can now be sent 
direct into the heart of Mexico from New York. The total 
length of thecircuit is about 5.000 miles, 


The officers of the Corry Tele- 
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pease eet Div. Ry....... guar. 100 2 00000 Wi ie a Q., May, 97. 10 1€12, МДИ Avenue 5 0 ae anle 4% % Q., Aug., N. 225 840 
Jhicago Passenger Ry. . . Kuar. i o 21,900. $ ee sa kSixth Avenue RR..... . "t , 0 e du 180 
* 100 2.000, 000 2. 000,000 % 8. » i IT ан -.....guar, 100 2,000,000) 2,000,000 ....... 19) 
: Cincinnati, Ohlo.—Jan. 17: е а О CO puar 100 6001000 600,000 414 % Q., Aug., 97. ee B25 
4 Cincinnati Inc. Plane Ry.......com. 50| 1.000 575.000 Third Avenue RR........... сЕ 100 12000000 10055800 1% % Q., Jan., 97. 120 -. 
ncinnati Inc. Plane Ry........pfd. ,000,000 000) „„ — | 20 m42d St., Manhatv'le & St. Nich. Av 100 2.500. 00,000 2% Q., Aug., 97. 176178 
| Степова Newport & Oov. Bt: Ry. A сот P X. Feb., s. „ | 75 |*Union (Huckleberry) Ry. 100 2,000,000 2000 000): ои * |. 
ncinnati Street Ry. Coo. ,000, „500, OOO} .... eere 25 SUO ЛАЛ 000, e 
; Mt. Adams & Eden Park Ine. Ry. 50 ре cee 1 148 7 G. July, 97. 115 11% Newark N. J.—Jan. 17: 10108 
i , ’ , Oct., 98. ee Co d 
Cleveland, Ohio.—Jan. 17 : | i | Newark Passenger Ку, . .. B.- 100 000000 15000000 . — а 45 
Актоп, Bed. & Olev. Rapi нане „ 0,000,000. . . . . . . . . d 
Cleveland City Ry. Elec. Rr. . ... 100] 1,000,000! 1,000,000) ............ 40 42 BIOL Transit Street Ry. . .. 100| 504.000 501,000 11% % A; T5 M. 
Cleveland Electric Ry............... p 8,000,000 11000 O00 d ^ Oct,, '97. 60 DUE TE; ы-ы 17: | 185 
*******| 100) 12,000, 000, 000 Oct., 97. 52! 1 egheny Traction Co......... 
Detroit, Mich.—Jan. 17: 5 a A 53% || Consolidated Traction Co....com. 50] 500,000 500,00 .......... P^ 
. Consolidated Traction Co. . pid. БО 15,000,000. 15,000,000 2 3, Jam. "as TE 
Ft. Wayne & Belle Isle R..... 1000 2,000,000) 1,250,000) ............ T pCentral Traction Оо... *| 50! 15,000,000 15,000,000 3 %, May, 97. ni ns 
Rapid Railway Co Ry . 100 400.000 700,000 5 % July, 96. 178 gCitizens’ Traction Co. . 50, 1,500,000 00,0% . „ 97. 43, 44 
Detroit Electric Railway.. O IY ....| 250,000] 250,000) ............ .. | 100 rDuquesne Traction Oo 50 8,000,000. 5 00 006 % А. ` i 
Wyandotte & Detrolt River hy... 3,000,000] 1.000.000 ............ n iss sPittsburg Traction Co... . 50| 2.500.000 18,000,000 f Ae 
Y.....|'ióo| '250,000| 200,000 .. 100 | iio ||Fed:ral St. & Pleasant Valley Ry. 25 1.700.600 1,900,000 8 %, Апк.,'95 25: pt 
о [Pat Апевпепу & Мап. Trae Ry. Bo) 00000 proni Aog de | | ©. 
Ww —Á Enesss ey rm ng am m Ы , $9074. Ead , 20 ee 
Ону Railway G0. .. ОТОНА) 100 1.0 00 1,470,800 157 J. J. Oot. 1. 5. ва 145 55 End Ry. .] 2 ооо 000.000 32 Jn. "96, ET 
eople's Street Rail E DR s 600,000 000172 „Oct. 1, 96. 140 | 145 secon venue Traction Co...com..... pt 00, A., Ju р 
ар | „бою у= en M Suburban Вараттапмбос сес 500 980.000 $4,000,000 созо Im 
b Company control * Unlisted. { Full paid. [О — va 
а Cu riis Вау Street Ra ена Hollwey, North Baltimore Pastenger Railway, Baltimore|| @ Leased to New Orleans Tore 
and Wallbrook, Gwynn Oak & нозо оол Бештау rimi со & Pikesville Rallway © това о ран orleans Traction Coinpeny а : 4 er XE 
ark. с Leased to ntral Crossto ре о On stock. 
р Owned aed Rapid Transit Company. d Operating the former Met. Trac аса ае 2n stock and interest on bonds, 
Bieb owned Dy Hee Heights Railroad. Oo., which guarantees 10 % on capital stock f Гев to 23d Street Ry. for 99 years; lease вені; ried Е tion having become extinct 
т у Brooklyn Rapid Transit %%% юа by Brecki А f | to Houston, West Street & Pavonia F E о Metropolitan Strees Ry 
fané OP Bede os , P y Brooklyn Helghte f Loheen te „ Street Railway at 8 % On stock Metropolitan Street а 
ow y Kin Я ел to Metropol ock until Oct. І ay. 
g Owned by Atlantic y dim BRUT 35% Sedi aa to Nassau Electric RR. || ¢ Leased to Metropolitan Street Raliway bl 18 * from Jan. 1, 1896, at $215 600 peter 
RAR б У , a 
ко of stock owned by Nor Chicago Sroet Ralirond 665 Моё Chicago 8t. RR. Co.; pee to ие ies > 1 91 NC € % first ö years, 8 * th а 
i Controls by lease Chicago W : ompany. l Leased to Metropolitan St way for $145,000 per annum. ‚8 % thereafter 
West Obicago Street Rallr oad Ta шерге, аш А Chicago Passenger Rallway,and|| m Cont olled by. hird Avene кы 15 percent. on capital stocx. 
с вае. 
нах Seay. sean tae outetanding capital as rental by lessee—North Ohicago Street а Controls e guaranteed by Consolidated Traction O 
b Majority o Mock ox d of stock owned by West Chicago Street Railroad Company p Leased to Consolidated eg ny, Cent., Citizens, Duqueane 9 ompany. 
` 000 stock guaranteed by West Ошого West Division Rallway Company; 5 % on $1,000, q Teaned to Fort Pitt machen . R per annum on 1 ш 
{Cincinnati St. By. road Company. leasee. r Leased to Con уо on $8,000,000 of stocg, ` 
Ву. 00. has purchased the Mt, 4. & Nen Park road, eseuming itsbonds; ! s Lessed to Consolidated Traction Company (ord Y on capital stock after Det 
Е = mpany {ог7 X on capital вісека погоре" 1897 | 
, , 


PASSENGER RAILWAYS. 


Capital Stock. 
rm] Bate and t 
Par шон Issued. n 


NAME. Last Div. 


New Bedford Mass—Jan. 17: 
Union Street Rall way Co. 


Northampton, Mass- Jan. 17: 
Northampton Street Ry.. . ........ 


100] $850,000; 2880, 000 2 &, Feb. '97. 


100 800,000] 228, 0005 9$ A., July, 97. 


ELECTRICITY. 


Bid. | Asked. | 


170 


(Vor. XIV., No. 2 


| TELEPHONE AND TELEGRAPH ООЗ. 


Capital Stock. 


NAME. 


Boston, Mass.—Jan. 17: 


Erie Tel ph & Telephone Oo.... 
New England Telephone Coo. 


New York.—Jan. 17: 


10,894,600| 10,804 


—— — 
Par e Issued. 


тоьо з 


,000/$1.25 ab 


Rate and Date of 
Last Div. 


Bid. Asked. 


American Bell Telephone Co.......| 100| 50,000,000; 28, 650, 0004 Q., Oct., 97 289% 270 
100 -. e. [жү 


Q 130 


ошап кер American Telegraph & Cable Со 4 
Omaha Street Hy............ es ..] 100; 5,000,000) 5,000,000; _................. 25 s Central & South Am. Teleg. Oo. A 2 13.508.900 88 1 х а i is 
Paterson. N. J.—Jan. 17. Fanz lin Teles G0 war 34 gins! 100 10,000,000) 10,000,000 154 % Q. 180 150% 
Paterson Rv. Co...... . 100 1,250,000) 1,260,000) .. 33 Erle Telegraph & Telephone Co....-| 100] 5.070000 800,001 A F. Aug., W. | Tl 7 
Providence. R. I.-Jan. 17: Gold & Stock Telg. Co..guar. 6 . 100| 5.000.000 n 1 ve ' n 
„ Rie *International Ocean Tel Co.guar6 000. г 9. 107610 
United Traction & Electric Oo .....| 100) 8,000.000) 8,000,000) . . . . . 55 | 56 | Mexican Telephone OO. rg "m Аа 100 388080 . . DXQ. ш 
Philadeiphia.—Jan. 17: 5 pore? аА 100 5,000, 000 8,723,000 134 % Q., July, . 180 Br 
Кы Mau. 2 Fame ung | 20 Lee 100] ОООО J, al in о ММ as. От Telegraph Cabte Co... 100 15.000.000 15,000,000 1 % Q. $ 101 
нере Меч аш „a ptd. 20 $00 000 {583,900 (^ 8—July 15, 97. .. | 50% |ICommercial Union Telegraph Co... 2 ер орч Bat bool A July 1°97 i lef 
ер oun E 8127 р, 50180 000 800,000 3 % Feb. 1, '97. 60 1 [Western Union Telegraph Oo 17^ | 97,870,000, 122 X, Oct., d. 9024| 91 
„„ t ши О 44 tiv. guar. by Portal Peleg: бо. nem 
dOitizens’ Passenger Hy........| 50] 500,020 {192,500 $3 share G. 25 E —Jan. 17: 
eFrankford & Southwark Pas. R 50) ........| [1,875,000 14s aie А Apr.97 370 oe pea vanes ] s 
fLehigh Avenue Hy. Co.........| 50| 1,000,000] ........_.................. Ка ше кылыш чы ra Жыры aa B= 90 _..... PE M |... 
fLombard & South Street Ry... 25) .... 1,000,000| А. & O. 89 | 901; Chesapeake & 5355 ee e e 816500) 810000276 В. 174 175 
d Second & Third Streets Hy....| 50 1,000,000 1.076 89 share A, Mar. 97215 esapeake & Potomac Felep. Co. 100 ак кр 67 |69 
ePeople's Traction Оо............. 50 10,000,000 00013 94, A., April, '97.| m. 7 . со, —— 100| ...... iive dcs 200 |202 
gGermantown Passenger Ry. . 50| 1,500,000] 1572,800/85.25 share—1897. |181 | .. ntra! Dist Prtg & Telg.Co.(Pgh.).| 100 750,000 750,000 "p 
Empire & Bay States Telegraph Oo.| ...| ...... —— ( Lis 2 | 78 
Green & Ooates Passenger Ry. 50 500, 000 {150,000.3 & July, 1897. 135 vs Hudson River Teleph Co а 4 
^People's Passenger Ry. . . Com. 25 1,500,000} (740,000, ............ senate 57 .. “№ ke йд T. | р 255 Соскы 100 2,000,000) 2,000,0001 % 64 | 66 
hPeople’s Passenger Ку....рќа.. ..| 750, 000 277, 402 .................. ы 65 Providence (R. I у Tele: m diim 20 2,500,000) 2,500,000 2% A Ө. но H5 
Philadelphia Traction OO»... B0 80,000,000)120,000,0004 8 Api. %% | #1 Southern New Eng. Teleph. Go... 100 8000000] 757 | © 10 125 
‘Continental Pass, Ку... .. guar..| 50, 1,000,000 580,000 — 0 ur. p 2x 28 
Empire Passenger Ry. C0. . 50 600.000 600,000 .. % . |10 ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
jPhiladelphia City Pass. Ry...... 50] 1.000, 000 1478, 000 87.50 share July 97 178, 180 
jPhiladelphia & Gray's Fy. RR. 50 1,000,000] 298, 650088. 50 share July 7 87 | .. ||Boston, Mass. Jan. 17: 
Ridge Avenue зет Ку...) 50 750,000) [420,000/$12 яһаге, July '97.2 2 e Fort Wayne Electric Оо 
кр Darby y- guar. E eccotooc [ооо 17. 78. July, 927 17 pes Et Wayne Elec Co T Sec. ‘Series A. 25 . ee 29 о ее ее ов ee ee 
}17% н. Pass. Ry. guar... 50 ; „ July, '97. . . T. $ 28 REV oss ju es 
тауар ты Жы Pats] f | ^ [беры есше Co... . 
¡Union Passenger Ry. Co........| 50| 1.500, 000 |900,000/$9.50 shre, July ^97 .. | 226 Ron hia сут 5 D „000, 252, 000 8 . July, 98. 89 90 
j West Philadelphia Pass, Rv... 50 750, 000 780, 00 810 share, July '97 225 | 235 Westinghouse Elec. & Mig. Co com. 8 „ IA I 
» | Westinghouse El. & Mfg. Co. ptd. | 50) 4,000,000} 2,996,058 194 % C., Oct., '97. 544 55 
Rochester, №. Y.—Jan. 17: | Е к. Со. p 000,000) 8,996,058 134 % Q., Oct., '97. | 54% 
Rochester Railway COO. 100 5,000,000 5,000,000 8 ER 17 20 V assent. 50 11,000,000 8,196,126 — —— ee ee 
j Rea Ing ractiont 20. VETPPIIELTIELLD Sa 1,090,000 ,000 . : 0 g% ison lec. l g o., Brooklyn. 9 *. , , . 
Ону Passenger Ry .... 30 80.000 350.000 July .. &Jy 10 | 15. gdieon Ore Milling Co. . n 100 4,000,000 6.755.000 36 & Oct., "97. |106 106 
[East Reading Electric Ry. 50| 1,000,900! {1,000,000 July, '97. | 60 ЕЧ каво ireti Могае 9yhhh;Üö;¾ ыш ap TE d „е^ дү? 
eneral Electric Co............com. ann n ! 44^ 6 a АБО cane 
St. Louis Mo.~Jan. 17: | General Electric Co.............pfd. 8 993 күөн : 26 253 ADK» гна нА m 
Fourth Street & Arsenal R 50 800,000] 150,000! ......... m :- Interior Conduit & Insulation Co.. . 100 1. 000,000 1.000.000 * % B., y, 99. 41 
. Ry. Со............] 50! 400,000 400, 0002 % Dec., 1 que К United Elec. Lt. & Pow. Co... ..pfd жо, 32 х йй 
Lin eli КУ... un. воено b... 100 2,500,000 2, 400, 0001 ° Jul ‚ 97 124 | ee 959 ое PIE T e ee ec mi 
National Railway Co eeecseej „2 | 2,500,000) 2.479, 0001 156 July,'97 ES Pii Pittsburg, Pa.—Jan. 17: 
Cass Avenue & Fair Grounds....' .. | 2,500,000} 2,500,000] _............ T e \Певћепу County Light Co........| 100| 500,000) 500.000 J. & J 107 
Citizens’ RR... . . . 100) 2,000,000} 1, 500,000 %, Oct., 90 110 East End Electric Light Co 50 800.000 800.000 Q * 10 
St. Louis RR. оовооооровов ere e*. c 100 2,000,000 2,000, 2 * k, July, 97. | 95 105 U ? oe 
Missouri RE.. v*€06095209«909299909c906009* 50 2,400,000 2,800, 185 July. * : 170 172 Philadelphia, Pa.—Jan. 17 Н 
People’s KR. Qo... t osease i 50 1,000,000 800, 50c., Dec., , n EM a Edison Electric Light Co TOPIC * **| 100 2.000.000 144 
Southern Electric Ry. 50 500.000 500,000 ............ 80 | 52% Electric Storage Battery Co.. com. 100] 8.500,00 ...... | Z 875 7755 
Southern Electric Ky...... 6 * pref. 100) 1,000,000] 1,000,0003 % S., Jan., 96 100 | 102i, |е Electric Storage Battery Co...pfd.| 100 5. 000,0 0 H. . 2815 їз 
St. Louis & Suburban RV. . 100 2,500,000) 2,500,000| .................. 53% 5% ||*Penna. Ht., Lt. & Pow. Co....com.| 500 5. 000.00 Be vet. 97 | 205, 7 
Union Depot RR... : ee .. 100) 4,000,000) 4:000,000/8 % K., July,'96. | .. | 175 |*Penna. Ht., Lt. & Pow. Co..... td.) 50 8000. 000 o 5 0% riy 
san Francisco, Cal.—Jan Northern Elec. Light & Power G.. 10] 6,500,000! 650,000 762500 dis. Jan. 1187 10% 14^ 
, . : Southern Elec. Lig ower 10 187,500 187 500 ` x 10 
California St. Cable ЌК.............. 100 1,000,000 Я 1 , ' mm ee 
Geury Street Park & Ocean KR... . 100 1.000.600 87% 22.50 care, 586. 40 0 Miscellaneous. Jan. 17 
Market Street Hy.........- 100 18,750,000 18, 750, 000 Q., 60c. per share. 52% 52%, Brush Electric Со........................... -| 50 
Presidio & Ferries RM.... 100 1,000,000 550,000) ............ HM 6 8 ||Bridgeport (Conn.) Elec. Lt. Оо....| 95! 500.0 А к 8214| 8s 
z. Edison Illig. Co. (St. Louis) A , m — LAB 85 
Scranton, Ра -an. 17: Eddy Electric М Co О И оо. es us ы 
Scranton Railway Со.................] 50 6,000,000 2,500,000! .................. 7%) 10 Hartford (Conn.) Elec. Light Co 100 350 000 БОРДУ ac 18 17 
m Scranton & Carbondale Trac. CO. 100 500, 000  500,000| .................. 15 = Hartford (Conn.) Lt. & Power CO. 25 175'000] “`` -— 1 f 125 
m Scranton & Pittston Traction Co.. 100) 1,050,000: 1,050,000| .................. 9 11 NON Hari Сов п.) PA m Co....| 100 100:000| 7777 iind: 48 es 
7 arr nse Ov., ode , ee se Й ее 
Springfield III. - Jan. 17: Rhode Island Elec. е co 100 1. 200, 00 2 % Q., Oct., 98. 82 | £3 
Springfield Consolidated Ry. 100 780,000 780,000 .................. " 1 ||Royal Elec. Co. (Montreal) . . ^| „ye өөө TE 114 | 118 
eee ' M Toronto (Canada) Elec L ht G0. . yp 1000.000) ..... 2% Q 142% 148 
Springfield O.—Jan. 17: Thomson-Houston Welding O0. i 1,085,000 1,085,000 Wa % Q AN 18574) 186 
Springfield, Street Ry............ . . . 100] 1,000,000; 1,000,000 ......... —— ч um 2 Woonsocket (R. I.) Electric Co..... 100 о... ... . |3 % 8, Dec. 1, '96. 50 A 
Springfield, Mass.—Jan. 17: зы n Fl *ex d. 
Springfield Street Ry..... sy eias ...| 100; 1,200,000 1. 000, 0008 % A. 205 | 210 ALLIED INDUSTRIES 
Toronto Canada.— Јао. 17: ` 
Toronto Ky. Оо......... es . . J 100) 6,000,000; 6,000,000|134 % 8. м | eo, Boston Mass. Jan. 17: 
Montreal Street Railway Со..........|...... 4,000,000) 4,U00,000 4 % 8. 211 | 2 рп ен Heating Ооз: oe 50 10,000,000  ......... rivi 056 | .07 
> street Ry. u'g Properties...pfd| 100, 4, А oe ee 
Washington, D. C.—Jan. 17: Sah sees egal. шй United Electric Securities Co... pid. 100 : Е ЕЩ 27 Feb., 6. ш 80 | 85 
6ßf NI es А 000] асса ускен "T ыз , 
Се ital Traction Co . .. 100 12.000, 000 12,000,000 65c. per sh, Oct. 97. 61 62 New YOPK.—Jan. 17: 
Columbia e 50 400,000 400.000 5 , % A. 63 63 [Consolidated Electric Storage Oo... 
Eckington & Soldiers’ Home Ry....| 50 707.000 652,00 ů FiTr Ки Edison European... . PV... ` ; ^ ? 
Georgetown & Tenallytown Ry... 50 200, 000 200,000) ............ is н эе Car Heating & Lighting Оо.. 100 „„ = : 
Metropolitan КК. Со................ 50, 1, 000, 000  487,1802'4 < Q 120 . Wortbington Duinp CO .. com. 100 5.500.000! 5.800000 . = 28 
Worcester, Mass.—Jan. 17: RNa ere SUR Сог гы -pfd| 100 2,000,000| 2,000,000 7 X 80 |85 
Worcester Traction Co.. . . . com. 100) 8,000,000 8,000,000) .................. 161 18 Philadelphia, Pa.— Jan. 17: 
*Worcester Traction Co......6 % рѓа.) 100) 2,000,000) 2,000,000,3 % S., Sept., 97. 95 | 97 ||Acetylene L. H. K P. CO. . . 88 pd. 50| 1000 
Worcester & Suburban Street R Y.. 100 550,000 542,500 4 %, 1896. 8⁵ .. Electro Pneumatic Trans. Co.......| 10 19835 aes aes ER з 
Wilkesbarre, Pa.—Jan. 17: United Gas Improvement Co..scrip.| 60 10'000'000 ; oo iav HM oe 
barre & Wyoming Val. T Welsbach Commercial Co..... oom. 100 8.500.000 - — 13 T 
Wilkesbarr yoming Val. Trac.| 100] 5,000,000! 5,000,000] 1%, Jan., . 24 | 29 || Weisbach Commercial Oo. . . . . pid. 100 ‘500,000, ...... 2 C 59 |60 
е1в t Light Co.......... кезен у T ‹ 
* пацана, ка ш t гир га. | Outstanding. Welsbach Light Oo., Oanada. ...... 8 000 TUUM i34 3834 а 
а estonville, Man. & Fairmount Passe Ry. ыман QE NS "s * 
h Oonsolidatio, I Electi le, People's and Philadelpbis Trece com оп тоск, Ped pe pdt Pittsburg. Pa.—Jan. 17: 
an l all indebte ness of constituent and leased companies assumed by Union Traction Com Carborundum Mfg. Oo..............| 100] 200 000 
рапу. Standard Underground Cable Co. 100) 1.000. 200, 0000 ms 
с Pr vctically all shares owned by Union Traction Company. ,000,000 1,000,000} © 100 [102 
d Lese to Frankford & Southwark Passenger By. assumed by Electric Traction Co Miscelianeous.—Jan. 17; 
e Le wed to Electric Traction Company. D К Barney & Smitb Car Oo....... oom. 100 
fControlled by Frankford & Southwark Passenger Railway. Barney & Smith Car Oo........pfd.| 100. . Me 16108 
g rms рор ск e Hallway at $5 per share. Bum E c pencer Co......... ..<...] ae о у... 2190000001 4 i "H 
or yo 8 own e ] , 2 еочо е esros. аа rm 
; Mio by olark owned ое Traction Company. Johns Pratt ce Ори — — 102 1,250,000, 1,250,000/3% 8, pas. Feb div.| 28 | 80 
1 Lease transferred to Union Traction Company. *Pratt & Whitney Co 3 j у 100 eccvon | ооа oo esce 90 106 
ij Leased to United Traction Oo. at rental of $10,000 per an. In 1866-7-8, $20,000 p. a., in| Pratt & Whitney Co.... pid 1000. .. LZ 0 88 
185-190, еар per annum thereafter payablesemi-anuually, rental declared as a diyi- Buda вісе с eses... . 0m. E OA Еа d ce ke. 
en ge u " a weli- ercu АЕХА 6 di T E eee А афи 
: Dividend of 10 X; guaranteed by Reading Traction Company Shults Belting Oo....... pou dus es |2 Верь. 1. 7. 107 Шә 
° St Charles Car Co 26522655 6 6 66 „„ е 100 600,000 P boas 60 80 
. eee ah eens EE oe оогоо 3 "m 90 


l Dividend of 6% % guaranteed by Reading Traction Company. 


т Leased and operated by the 


Scranton Railway Company, formerly Scranton Tae, Oo, [ ' Unlisted, 


\ 


\ 


mum 


it 
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d BONDS. 


MÀ 
M PASSENGER RAILWAY. 


PASSENGER RAILWAY. 


——4—ñ—0dͥ ñ ʒ— сена 


Amount. Amount. 


— Interest 
e Issued. Due] periods. | Bid. 


~ —ä—ääa.̃ũaͥ—a vy. Interest 
IH Issued. n periods. | Did. | Asked. 


With interest.  'Tnlisted *With interest, 


New Orleans La. 
nan 6 ae е | Date o; Quotation— Jan. 10, 1898. | | 
Date o/ Quotation— Jan. . Canal & Claiborne RR........ 1st mtg. бв. $150,000 912 0t 
The Albany Ry... . . . . . 188 MEB. 5s. eee $29,000 |1905 * 655 „Crescent City RR... Ist sii: 6s. е ч 220.900 1899 M. 4 N. 10052 o 
The Albany Ry. Oo. Cons. mtg. 58. $500,000 427,500 1990 J. & J. |*110% | ...... Crescent City RR... .. . . Cons. mtg. F. 5s.| 5,000,000 | 3,000,000 1943 J. & J. 785, *0 
The Albany Ry. Co. . . . . Gen. mtg. 5s. 750,000 875,000 1947 M. & N. |*110 110/2 New Orleans City RR... . Ist mtg. 6s 416,500 899,000 |1908| J. & D. | 106 : 109 
Watervielt Turnpike & RR. Ist mtg. 6s | 850,000 850,000 |1919) M. & №. «117 |. tN. Orl's City & Lake RR. ist mtg. g. 59. 5,000,000 | 2,599,500 |1943 J. & J. 100% | 101% 
tervie urnp e „. . . , , . А 2 „+++ м. rro n > m А g. X Ш 1 Д А. 1 Бе 
Watervlelt Turnpike & RR..2d mtg. ба. 150,000 150,000 |1919) M. & N. 14, F. Orleans & Carrollton RR.2d mtg. g.6s.| 350 850,000 1907 F. & 
y City Railway G. МИ: бб „ | ЖАДЫ duel. ^ axe 105% | 106% ie Diaries og 3 к: бя: 2 тю 05 E = ы 4 99 
шы! St. St. DO РУКА st.m { È : : 08 Е 
Interest guar. by Albany Ry. Co. 1$423,500 in escrow to retire New Or- " 
[Principal and interest guar. by d ну E 18% mtg. bonds. 
Alban y ` ou naing. 
Baltimore Md. New York. 
Date oj Quotation—Jan. 17, 1898. Mitos EER си 1,500,000 | 1,500,000 19% J. & J. 85 90 
City Pass. Ry. . Ist mtg. g. 5s. 2,000,000 | 2,000,000 11911 M. & N. 113% | 114 Atlantic Av. (Brooklyn). Ist tg.5«.| 759.000 759,000 11909 M. & S. | 106 * 
Baltimore у у. eit tg. 58. 1,500,000 | 1,500,000 192% M. & N. | 112 Atlantic Av. (В Dons Mie. ү t '& O. Me 
Baltimore Traction Обе. st mtg. 5s. рен го 1 5 tbt 4 TU. Е ар с Av. (Brook be espe MA 8,000,000 1,966.000 |1981| A. & O. 10% ...... 
Baltimore Trac. Co. . Exten. & Imp. g-6s,| 1, yam 8 . & 8. 4 Brodway & 7th Ave. Ist cons. mtg. g.5s.| 12,500,000 | 7,650,000 1943 J. & р. | 122 123 
Bal. Trac. Co..No. Balto div. Ist mtg. g. 5% 1,750, 1,750, 1942 Tem ance Broadway & 7th Ave......... Ist mtg. 5s.|. 1,500,000 | 1,500,000 |1904 J. & D. | 106 108 
Central Pass. Ry. Co. . . . . let mtg. Св 96,000 117,000 1912 J. & J. III Broadway & 7th Ave..........2d mtg. 59.) 500, 000 500.000 1914 J. & J. 409 112 
Central Pass. Ry. OO. . Cons. mtg. g. 5s. Nerio e P AD nes 15 e . . . Ist mtg. 58. 1,125,000 1,125.00) |1924] ...... |*l16 ‘ 
ty & Suburban Ry... . Ist mtg. g 5- vera Ev E чке be 4 | Broadway Surface..... ...... 2d mtg. 5я.| 1,000,000 | 1,000,000 1905| ...... | 105 *107 
Lake Roland Elev., ............1s¢ mtg. 5«.| 1,000, 000.000 |1942| M. & S. % Brooklyn City RR. Co.. Ist cons. mtg. 5ч. 6,000,000 | 6,000,000 1941) J. & J. I 115 
Metropolitan Ry. (Wash.).1st mtg. к. 58. 1,850,000 | 1,850,000 1925| Е. &A | 116 оо 3 E 333 пе mtg. M 188 rel je С . = 1 ; 110% 115 
ты; | А 1 .E. en. mtg. 5. 1,000, ` . & J. т: 5 
{9151,000in escrow to retire lat. mtg. bds. brooklyn Heights RR... let. mte ба) 250000 250.090 191 A. & Ò. | 100 | и " 
"Boston, Mass Pot m Gn Pii пике panan | $y d aiá | 0%) на 
А А rooklyn, Q's Co. ub'n..1st cons. 58. 1.500. 490. a * ; 80 
Date of Quotation—Jan. 17, 1898. Brooklyn Rapid Transit......... gold 58. 7,000 00 | 5,181,000 1945 . oF | o 
000 192 . | 161% 105 ; ' 7 Mei 
(уюп & Boston RR... -st mtg. f. S. 5.970.000 8000 00 иу ар. ler- 10% (eng F. N. 4 E. K. Репу SEM 1. 1.30 0 | 1200000 2 J KD. |as | noo 
west Ent ai Deben £00 2.000.000 | 2,000,000 1917 M. & 8. 107 (Central Crosstown Kk. . . . lat mtg. 6s. 250,000 250,000 1922 М. & N. 118 122 
. erp e r SMO ee ee, | ite | n 
eo : . ‚Е. Bd'y 'y R.gen.mtg.g. ,000, , J. . ! 117 
| n . Dry Dock, E. Bd'y & Bat y "rent ie 1,100,000 | 1,100,000 11914 Е. & A. | 100 (» 
ng Bight Av. RR. Co.....Cert.indebt. 6 „%. 1,000,000 | 1,000,000 |1914 F. & A. |) > 
Charleston, S. C. 424 St., Man. & St. Nich. Av..ist mtg. бо. 1.900000 сонар M AB. e a DR 
" .5 An. . . Vee m ° „ба. U , * ' ar o . 
CC 47,000 1908 J. & J | Meti ati e Br Ferry i. 12.809000 1 800.006 1997 F. K "Wir 
; : и . ||Metropolitan St Ry Co.. g. m. cl. tr. g. 5% 12,50), 500,006 1997 F. & A. | 11354 | 11874 
кыы бу укш meme | Um pee B Avenue ky. Gan, cona RC EN I УРАЗ | Ke | 10 
ЖАУ» : - п venue Rp... . . . . Deb. 5s. y ` . : Ü 105 
— Steinway Ry. (L. J. . . Ist mtg. g. 68. 1,500,000 | 1,500,000 1922 J. & J. 112 115 
Controlled by Charleston St. Ry. Co South Ferry RR. On. ecc Малы Ба 260,000 850,000 |1919) ...... | 102 107 
Chi nu Third Avenue RR. ... . . It mtg. E. 59. 5,000,000 | 5,000,000 1937 Ј. & J. | 124 125 
cago . Twenty-third Street Ry... . Ist mtg. 6s. ды умы 1 78 1909 - K J. |...... ечи 
Date of Quotation—Jan. 17 , 1898. н dis dono e 2 Den om зоо 2,000,000 er rr Tem se 
8 d рик rper ed c 6,900,009 | 400.000 1905 F. 4 A. | 1034 | | HEN estehester Electric RR... ict mig. 5, 500,000 | 500,000 i943 J. & J. |108 | 105 
Chicago Passenger Ky...Cons. mtg. ба.) 1,000,000 600,000 1929 J. & DPD. is in escrow to retire gen. mtg. 
Chicago & So. Side Е. F... lat mtg. g.5e.| 7,600,000 | 7,500000 1907 K {$4,850,000 in escrow to retire maturin 
e БОШО ОШ ОО П ode PE зн obligations. е 
Ohicago West Div. Rx. . . . Ist mtg 4/65, оо 338 ves wees "^5 || 8552.000 1п escrow to retire Ist and 2d 
ke Street Elevated RR..1st mtg. g. 5s.| 7.57 9 3 AGO ioia J. & J. 51% 52 mit. bonds. 
Metrop. W. Side Elev. Ry. Ist mtg. g. 5s. SS Con 5, уен T8 F.& A. 10110552 n treasury, $80,000. 
North Chicago St. RR. . . . ist mig. ба: 8171000 | 8,171,000 |1906) J. & J. | 101 10655 P noa Eri 
North Chicago St. RR. . Cert. indeb. бя. 500, 500,006 1911 J. J. |, 2 -— 
North Chicago City Ry...... lst mtg. ба. Nee с е den X dd 9 A RA Toronto Canada. 
North Chicago City Ry.....consol.43g«. 2,500,000 | 2.000.000 192 M. K N. ioie | 105 Date оу Quotation— Jan. 17, 1898. 
West Chicago St. ER. . let még. 5н. 4,100,000 | 8,969,000 1925 M. & N. 101 | 1015; || Montreal St. Ry... . let mig be. 2,500,000 | 800,000 192 M. & S. T 
West Chicago Bt in — g. bo. 12.500.000 | 6,000,000 |1986) .... 101 Toronto Bt. Ry.........--. ict mig. g. 4%, 4,550,000 | 2,200,000 1921 M. & S. (. en 
IW.Ohicago m. RR. Tunnel-clot mtg. 5. 1.500000 | 1,500,000 1800) F. d A. ic | 1014 бобо rola retire ба due in 1901. 
Redeemable at option on 60 da. notice. 
TPunded debt assumed by Ohicago W. Philadelphia. 
Div. Ry. Co., 5 Interest of Date of Quotation—Jan. 17. 1898 
8 ів owned by W. Chicago St. RR. Continental Pass. Rye] mtg.6«| 850,000 810,000 са DaS — 42. 
Babject to call after Oct. 1, 1899, at Gresne & Costes St. Ry. iat ee б 100.000 100,000 1908) Ta [sem | nee 
$110 and interest. Lombard & So. St. Pass. Ry. let mtg. 6«| 150.000 e | РР doen ЕЯ 
Assumed by W. Chi. RR. Co., lessee. le’s Pass. R DIY, : '000 | 950.000 JUN fa use | э 
k People’s Pass. Ry.......... PM OK Ist mtg. 7s 250,000 250,000 J. & J. . 
Int. guar. by W. Ohicago St. RR. Co. People's Pass. Ву.................... 2d mtg. 58: 500,000 458,000 uH J. & JJ... 
Cincinnati, o. TFT 
Date of Quotation—Jan. 17, 1898. ХӨР Phila. Cit Panse ner Ну... mtg. 5s-| 200,000 200,000 i2 1. & * eae er 
Oin. New. & Cox. St. Ry. 1st Con.mtg. g.5s 8,000,000 | 2,500,000 1980 5 &J. | i» коз Thirteenth & 15th 9t. 5 76. 1,300,000 100.000 |1908 Dan qu heo 
Mt. Adams & Eden P'k In..1st mtg. 6s. 46,000 46,000 1900 A. & O. | 1114 | 7777 | Union Passenger Ry. . 186 mig. 58. 500,000 500,000 1911 A. O. T 
Mt. Adams & Eden P'k In. . Ist mtg.6s.| 100,000 100,000 1905 A. & О 7 ion Traction C0... Col tr.4s.| 29,785, 876 1945 A. & 0. 
К | M. & S. 107% 10734 Union on Co. Fé tr.4s.| 29,735,000 | 29,724,876 А А 
Mt. Adams & Eden P'k Ine. Cons. mig. 5% 531,70 581,000 1906 N. & S. 11% | 120% West End Passenger Ry. . . Ist mig. 7% . . e Late 
‚ Cov. & Cin. St. m “ae mtg. ба. 250,000 250,000 |1912 ru E 125 | 180 West Phila. Pass. Ry. . let mtg.g.6«.| 250,000 | 246,000 |1905 A. & О. ds is 
I8o. Ооу. & Oin. St. Ку.......24 mtg. 6s. 400,000 400,000 1932 J. West. Phila. Pass. Ry............2d mtg. 56. 750,000 750,000 1928 M. & N. 11474 | 115 
t Assumed by the Oincin. St. Ry. Co. 2 The trust certificates were issued to 
for the shares of the Electric and 
* pos бо retire 1st mig. bds. People's Traction lines purchased. 
eveland, O Pittsb 
LJ urg Pa. 
Р хану e 17. 1898. а. io 106 Date o / e Did 17. 1898. 
rooklyn Stree ....lst mtg. 68. 600,000 1 1903 M. ; 1981M. K SS. eee 
Cin. New't & Ооу. St. Ry. . Cons. mE 56. 8,000,000 2.800.000 1922 J. & J. | 99's a Тый өү e rer cna d ik e 79.080 8 1930 М, 4.3 —1 Ma 
Cleveland City Cable Ry. . . let. mtg. 5а. 2,000,000 | 2,000,000 |1909 J. & J. 101 10⁵ непе’ Traction G6 . Ist mtg. 5a. 1,250,000 | 1,250,000 927 A. & 0. 112 | ...... 
Cleveland Electric Ry.Co. Ist mtg. g.5s.| 3,500,000 | 1,249,000 11913 M. & 8. 101 ‘Duquesne Traction Go. ., Ieh mtg. 5. 1,500,000 | 1,500000 |1980 J.& J. | 109 | 110 
Columbus (O.) Cent. Ry. . let mtg. g.5».| 1,500,000 | 1,500,000 1913 M. & N. 1061; | 10714 |*Fed'| St. & Pleas. Val. Jack's Run...5«| 50,000 50,000 1918 J. & J. 222. 
aEast Cleveland RR......... let mtg.5«.| 1,000,000 | 1,000,000 1910 M. & 8. 95 ped'l St. & Pleasant Valley.......Oons. 5s.) 1,250,000 1,250,000 1942 J. & J. | 16 | .... 
Ft. Wayne (Ind.) Elec. Ry. iet mig. g.6s. 600,000 | ^... 1922 M. & N. 9° 102 ||Milvale, Etna & Sharpaburg. ... ба| 750.000 | 750000 |1928 M. & E. |. 105 | .... 
14. K т wurde mtg. бн. 200,000 200,000 1915 J- "s 107% | .... ||Pitteburg, Crafton & F Бе. 250,000 250,000 1924 J. & J. 1 — 
St. Ry. Oo., Gran Rapids. . Ist mtg. 5а. 600,000 600,000 1912 J. . я Pittsburg Traction Co............ Ist mtg. 58. 750,000 750,000 |1927 A. & О. 1 ире 
Pittsburg & Birmingham.. .. Ist mtg. 5s.| 1,500,000 1 500,000 1929 M. & N. 108 |... 
AL un pehia escrow to retire bonds of Pittsburg & West End......... Ist mtg. ба| 500,000 | 500,000 1922 J. & J. ii * 
É Hu te pact едр атас кс *Pg'h., Allegh. & Мапс!һ.....@еп. mtg. бя. 1,500,000 | 1 400,000 1900 A. & G. 111 | oss 
nterest guar. by Cons. St. Ку. Со. second Ave. Traction Оо............ . 58. 2,500.000 | 2,000,000 1855 J. & D ee | wees 
Detroit, Mich. Zub. Rapid Transit Railway Co.. Ga. 500,000 500.000 1918 M. K S. Man 
Date of Quotation— Jan. 17, 1898. 
Detroit Citizens’ St. Ry. . . Ist cons. 5ч. 7,000,000 | 8,885,000 |1905 А. & O. |.... | 95 Providence R. I. 
e кла» Isle Ry. . Ist mtg. 6s.| 400,000 877.000 1902 A. & О. |...: "iiit Date of Quotation—Jan. 17, 1898. 
— ven. io mit. Ба, 1,800,000 | 1,800,000 1925 J.&D. | 97% *| Newport Street Ry. 3. Coupon Бе 50,000 50,000 1010 J. & D. |. |... 
| 1$1,150,000 in escrow to retire bonds of United Trac. & Elec. Со.....1в% mtg. g. 5e 9,000,000 | g 247,000 |1983 M. & S. lo "n: 
Det. Oity Ry. and Grand River St. Ry. St. Louis 
New Haven, Conn. : 
: мын «i e r e H TR 250. 00C 250.000 1918 J. & J. 100 102 
New Ha . lat tr e Kal «noo | 600.000 1918 M. & 8. 102% & St. Louis RR.......... mtg. бв. . & J. 
Кет Haven S. By... Bir mtg. f 000000 | 000000 оа J. f. 1 |. Baden & & fair Gde. HF- le mtg. Ба. 2000000 | 1.901.000 |1912 J.& J. |1024] 108% 
Rae . i 350,000 | 200,000 0912 . gaes ens Railway Оо Jet mate, бе 2,000,000 | 1,500,000 |1907| J. & J. | 107::) 1085; 
ue eee . Е. Й y А е... "ТТТ . , е e 7 { 
| a Avenue RER...1st mig. f. . 600,000 | 509.00 1882 K. 2 K. 1 ..... ‘Comp. His., Un. De. & Mer, Ne- . 1,000,008 | 1000000 19181 J. 4 J. 10%! 112% 
| 
| 
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PAGSENGER RAILWAY. 


Amount. 
— — — Interest : ; ; FA 7 е 
МАМЕ. Authorized.| Issued. baue] periods. | Bid. | Asked. | ing, woe for copper are: Electrolytic, 108 (010{с.; Lake, l0z(ullc.; cast 


The Columbus (O.) Street Railway Company has declared à dividend of 1 per 
cent., payable February 1. i 


St. Louis. 
The Consolidated Car Heating Company, Albany, N. Y., has declared a semi-an- 


Date o/ Quotation— Jan. 17.1898 


Fourth St. & Arsenal St. Ry..]st mtg. 6e.| $50,000 $50,000 |1908 J. & J. 80 85 a ! 
тоса Avenue Ry. . . . Ist mtg. 5s. i 109.000 i $00 000 120 M4 N. | 100 102 тр: of 14 per cent., payable February 15. 
ndell Ry. Со................ . .. Ist mtg. беј 1,500, ,500. . & A. | 104 he Postal Telegraph & Cable Compa i 
Missouri RR. Oo. . . . .. . .. 1,000,000 | 700,000 |1916 M. & S. | 104 | 106 | extension of the company s system in еа expend $1,000,000 on the 
Mound City RR. Oo. . Ist mtg. 66. 400,000 800,000 1910 А. & О. | 102 104 : : 5 eat. 
eople'e RR. Со............ ess Ist mig. 68.| 125,000 125,000 1902 J. & D. | 98 101 The Edison Electric Illuminating Company of Boston has declared a regular 
| People's RR. Co................ ....2d mtg. 78. 75,000 75,000 19)22 M. & N. | 97% | 109 quarterly dividend of 1; per cent., payable February 1. Books closed January 15 
People's RR. Co................ Cons. mtg. 68. 1,000,000 800,000 |1904| J. & J. See exe reopen February 2. yi 
St. Louis & E. St. L. Klectrie. ist mtg. 6». 75,000 75,000 1905 J. & J. 1 102 B f th е 
St. Louis RR. Co.. ...... .. Ist mig. бе.) 2,000,000 | 2,000,000 11900 M. & N. | 100% | 101/4 у a vote of the trustees at Boston on the 14th inst., 1,070 shares of the preferred 
781. Louis & Sub. Ry ist mig. g. 56. 2,000,000 | 1,400,000 1921 F. & A. | 101 102 stock of the Street Railway & Illuminating Properties were d f d i 
St. Louis & Sub. Ry. Income 58. 600,000 000 60 64 | leaving 2,559 shares outstandin p n 
^v uis SUD. R.. Ineo " , UY [eot — — , H i ng. 
ttSouthern Electric Ry...Cons. mtg. 6s.| 500,000 500,000 1909 M. & N. | 113 115 | | = 
{Taylor Avenue St. Ry. .. . Ist mtg. g. 65.| 500,000 500,000 19180 J. & J. 110 111 Тһе Bramley bill repealing the Rogers 50 year franchise law, which had passed 
Union Depot RR. CO. . Ist cons. mtg. 63. 1,091,000 | 1,091,000 1900 A. & О. | 103 | 104 the Ohio House, when brought up in the Senate met with strong Opposition and was 
Bs пова ets ооа бв. 8,500,000 | 1,787,000 1918 J. & J. | 10% | 112% | finally referred to а committee of five to report at an indefluite time in the future 
t St. Louis RR. Oo. , ; 
40 oles Ey Union Depot RE. Oo. The aggregate receipts and expenditures of all the lines operated by the Pennsyl- 
Controlled by Lindell RR. Co. yania Traction Company of Lancaster, Pa., during the year ending December 31, 
M nra in escrow to retire lat & 2d "nim eres Receipts, $195,770.70 ; expenditures, $189,046.19; credit balance, 
12 90,000 in escrow. aiiis D | 
: $200,000 in escrow to retire Ist mtg. dec MEO the mee г n Toronto NES Railway stock the company have 
. fecided to issue a daily bulletin of earnings, the same as that issued by the Montreal 
E rion Makes са 1 о. Hn day these will be telegraplied to Montreal and will be posted 
г e " : outreal Stock Exchange. 
California St. Cable RR. Ist mtg. g. бв.) 1,002,000 1915: J. & J. 118 |... T з . 
fFeriien & Cliff House Ry. . . Iat mtg. 68. 650,000 M. & S. 107 he Albany ( N.Y.) Street Railway Company reports for the quarter ended ре. 
Geary St., Park & Ocean RR..1st. mtg. 5s.| 1,000,000 A. & О. — . | 100 cember 31, 1597: Gross earnings, $157,987; operating expenses $102,725; net earn- 
Market St. Cable Ry. CO. .. Int mtg. g. ôs, 8,000,000 1918 J. & J. 126 | ...... ings, 555.262; Other income. $505: total income $56 070: tixed ‚| ^ ‚ 21 d a 
{Metropolitan Ry. CO.. . . . . lst mtg.| 200,000 | | . . je . E plus, 531, 107. Iu 1596 the surplus was $34 729. ae eek Charges, PAL Doa, gun: 
Omnibus Cable CO. . is mtg. 8 59 000 ыр 123 |... * и : ч р ы 
Park & Cliff House ЕК........196 mtg. 66. 350, ' : e... | 10156 lirsch Brothers & Co., bankers of Chie M f 
Park & Ocean RR. .. Int mtg. 66. 250,000 J. & J. | 110 |... ТОШЕ ООС ее Chicago and New York, have awarded to 
Powell St. Ry... . Int meg. 66. 700,000 M. & S. 115 | 118 IJ for the construction of twenty-eight miles 
Lutter St. Ry. Co.. . Ist mtg. g. 58. 1,000,000 1918 M. & N. 1094 110 81 60 1 1 Carson City and Cripple Creek, Col. The road is to cost 
Controlled by Market St. Ry. Co. „000.000 aud will be completed in four months. 
Washington D. C. The West Orange (N. J.) Electric Company has concluded a deal by which it has 
Date of Quotation—Jan. 17, 1893, come into possession of the entire property of the Orange Mountain Traction Coin. 
Belt Ry. Co. . C iB mig Bs. 50905 | “| br 65 ри, күш 15 2126 road eb the mou о side. Which has stood idle for a year 
Columbia R eene *< mtg. 68. ; ; i у a-half. e West Orange Company will equi : i 
Keleington & Soldiers Но +, ^ mtg. 68. 200,000 J. & D 85 100 aud expects to open the line for tr: tie У f r е г with new steel cables 
Metropolitan RR. CO. . Coll tr. cous. 6а. 500,000 J. & J. 120 | 122 ё or trathe betore the end of February. 
1850,000 in escrow to retire Ist mtg. bds. The fifty-sixth semi-annual volume of the “ Financial Chronicle," containing 
Miscellaneous. weekly issues of the last six months, is now ready for delivery. It contains also the 
Date of Quotation—Jan. 17. 1898. от E 1015 he de 5 вас the street Ау supplements, the semi-annual 
i thon Co. . 58. ement relative to State and city securities, and the monthly quotati : 
Bufalo (. vy hy Oo Onis: n бе. соо ү 199 "i ment, the whole making a book of about 2,500 pages. y quotation supple 
Citizens! St. R. (Ind'polis).1«t cons. m. 58 4.000, : 1 x : a1 : 
ле St. Ry. (Buffalo). 196. mtg.5s. 8.000000 М. е E 10 a The кош (0.) Street Railroad reports gross earnings for December of $56,276, 
(Columbus (O.) St. Ry......1st cons. g. 58. 3,000,000 уу st 7 an increase of $3.753 as compared with tle same month of the previous year, and net 
Consolidated Traction (N. J.) . Ist mtg.5s 15,000,000 J&D 90 100 $21,242, an increase of $4,648. For the year ending December 31 the gross earnings 
{Crosst’n St. Ry. (Colu's, O.). It intg. K. 55 2,000,000 J. & D. 945, 17% | Were $009,651, a decrease of $20,220 as compared with the correspondiug period of the 
ponet City с d G 1000.000 1. & 1. | 101 previous year, aud net $322,505. an increase of $1,349. 
e * » „ A mu TT . е . e E à : 3 a : : : 
Louisville (K y.) Ry...Ist cons. mtg. g.58.| 6,000,000 J. & J. 1i? 11275 Among the bills introduced in the House at Trenton, N. J., on Monday last were 
¿Minneapolis St. Ry..Jst cons. mtg. K. 550 5,000,000 J. & J. 89 91 | thrceby Mr. Bauer: Providing for five cent fares over all connecti 1 
H No. i 8,000,000 J. & J. 102 104 other street railways in first-class counties; requiring all street ind trolley cars do. be 
i a Бу (N. 33: Deb: бе 0 050 M. & N. | . z equ pped with heating and ventilating apparatus under penalty of $100 fine for each 
Paterson (N. 7.) Ry. . , Cons. mtg. g. 68. 1,250,000 P ED H6 ЕТТИ Чау'з violation; requiring street and trolley companies to maintain waiting rooms 
кесе „ Ry... . ao mtg. 55 8,000,000 A. K O. 0 and transfer statious under penalty of 3500 for each day's violation. 
St. Paul City Ry. . . . ons. g. 58. 5,500,000 En. : : ' : 
8t. Paul Ону Ry. ... . ... Deb. g. бв.| 1,000,000 ите 85 9255 . The North Chicago Street Railroad Company earned last year 14.47 per cent. on 
3 | its capital stock, against 15.07 per cent. in 1896. There was a slight reduction in the 


passeuger receipts, but this was about otlset in a cut in operating expenses. In the 
item of charges, including railway rentals. taxes, interest, iusurance and loss on 
World's Fair stock and Connelly motors, there was an increase of a little over $100.- 
000, the amount in 1596 being given as $524,231 and this year as $636,462. 


The proposition that the Union Traction Company of Philadelphia made to the 
Hestonville, Mantua & Fairmount Passenger Railway Company was as follows: 
“The Union Traction Company agrees to lease the Hestonville road for a period of 
99) years, from January 1, 1595, at a net rental of 6 per cent. on the preferred stock 
and 4 per cent. on the common stock, free of tax, payable in gold semi-annually, in 
July and January." A meeting of stockholders of the Hestonville road is called 
for Jauuary 27 to vote on the lease. 


| 1$1,000,000 in escrow to retire Ist and 


d intg. bds. 
1f400,000 in freasury. Bonds guar. by 
Buffalo Ry. Co. 
48760, 000 in escrow to retire bonds of 
O. C. St. RR. Co. 
87,0% In treasury. 
$960,000 reas’ ved to redeem prior Hens. 
8620, 000 in escrow. 


With Int’ rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quotation— Jan. 17, 1898. 


_ The Boston Board of Gas and Electric Light Coumissioners have authorized an 
issue of new stock by the Boston Electric Light Company to the amount of $500,000, 
for the construction and cquipping of a new central station, еіс, The order provides 


Elec. Illuminating Oo., Boston. ] 2,026,000 Sees Quar. 154 sisi l 
Б, Electric Соко воч, deb. 5«..| 10,000,000 | 8,750,000 1922 . 100% .... that the sum shall be applied to the payment of liabilities incurred since December, 
Pittsburg, Pa. 1597, or which may be iucurred hereafter for the purchase of additional real estate, 
Dat f Quotation Jan 17, 1898 the building of a new generator station thereon, the equipment of the same, con- 
ale о d. ; бй necting them with the other stations of the company, the purchase of additional ma- 
AEn %% e 260 000 me 1318 A ao ns өөө chinery and apparatus for use in said station. or in connection therewith. and for no 
vostingliouse Elec, & Mfg. Co.Scrip бв. 195,570 eR" РТН M. K&S. .. i The market value fixed for the stock, and at which the stock holders 
e it, is 8100 pei share, and if there is any stock left after the stockholders 
Miscellaneous.- (Jan. 17, 1898.) have taken what they are entitled to take, it shall be offered to the public at some 
Edison El. Illg. Oo. (N. York) Ist m. 5s..| 4,312,000 | 4,812,000 1910111 place in the city of Boston. 
Edison El. Шу. Co. (N. Y.) con. m. g. 5a.| 15,000,000 2,156,000 199) 113 К 
Edison Elec. Ше. Oo. (Brooklyn)...... ‚| 2,500,000 | 1,500,000 |1940] ......... | 110 | 112 At the annual meeting of the stockholders of the Springfield (Mass.) Street 
Edison Electric Light (Philadelphia). .] 2,000,000 diets Sele (quss ; 103 | ...... Railway Company on the 12th inst. it was voted to increase the capital stock by an 
Edison Ilig. Co. (St. Гов ВРУ 1,000,009 . . |1928 F. & A. 60 61 issue of 3,000 shares, which, according to the probable rate of sale, meansan increase 
Mo. lee 14 уз E Кошу oA 1 "d 800 000 ene Ten qu өз өө of $150,000. The increase is directly made necessary by the need of $300,000 with 
Unite Elec. Light & Power Oo(N. V.). 5,000,000 f oc | 90 which to pay for the road building and extensions of 1897, “It is not. anticipated," 
Wee wecc d ep TE АБАЙ uoc mE TUE re LUN U Io : that the increase in capitalization will in any way 
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dent Orr, whois a member of the sub- committee on contract, said before the шеш. 
bers went into secret session that the report was a long one bearing upon the capacity 
of the Commission to proceed with the work in the face of the decision of the Appel- 
late Division of the Supreme Court requiring the contractor to give a bond of $15,- 
000,000 for the faithful performance of the work. The report, said Mr. Orr, rec. 
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NEW YORK, JANUARY 


EDITORIAL NOTES. 


The impression that has all 
Electricity along more or less prevailed, that 
and electricity could be economically 
Trunk Line applied to heavy railroad traffic, 
Ralirosds. has been fostered to a great ex- 
fent not only by sensational 
newspaper articles, but, sad to relate, by contribu- 
tions that have appeared from time to time in various 
technical magazines, written by fairly well known 
engineers. There is not the slightest doubt but what 
in some cases electricity can be advantageously sub- 
stituted for steam, as for instance in mill work, 
where numerous small machines are being driven by 
shalting; but when it comes to equipping a trunk 
line railroad with eleotricity the interest on the 
large sums of money that would have to be invested 
in copper and in building power stations would be 
considerably greater than the cost of the fuel saved. 
The New York Sun recently published an interview 
with an electrical engineer who refers to this mat- 
ter as follows: 

The real reason why the electric locomotive does 
not at once take the place of the steam motor is the 
difficulty and cost of distributing the electric current 
for long distances without a great loss of current 
through the electrical resistance of the wires. To 
overcome this the roads operated by electricity are 
divided up into short sections, and separate copper 
feeder wires аге run from the power house to each 
section. This would not entail so much expense if 
it were not for the fact that each feeder wire as it is 
increased in length must also be increased in size, or 
there would be a great loss of power, and the cost of 
the copper soon gets to be too great to warrant the 
increase in size. When the scheme for building the 
Broadway undergiound rapid transit railroad was 
being investigated by a Supreme Court commission 
in 1895 experts testified that to transmit the enor- 
mous amount of power which would be required for 
the proposed train service would take $7,000,000 
worth of copper wire alone if the power all came 
from one station.“ 

The above statement exactly covers the point in 
question. Regarding the Broadway underground 
rapid transit railroad mentioned, it would naturally 
be more economical to construct several power sta- 
tions and thus reduce the distance a wire would have 
to run and consequently the resistance; but in the 
case of a railroad, say one bundred miles in length, 
a large number of stations would have to be built at 
short intervals apart and at great expense, or an 
immense amount of copper used at an enormous cost. 
Referring to the impracticability of operating long 
lines by electricity, the article previously referred to 
gays: 

‘‘ With the present equipment it seems that 500 
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or 600 volts at most is the limitation of the direct 
current motor, and long lines can only be operated 
by placing power stations at frequent intervals, say 
ten or twelve miles apart. The transmission at this 
voltage involves enormous losses or great expense for 
copper. On one road recently tested the voltage 
varied from 525 volts near the station to 240 volts at 
the end of a line seven miles distant. It is obvious 
that for transmission alternating currents must be 
employed. How necessary high voltages are may 
be seen from a little calculation on the cost of oop- 
per for line wire. Mr. Stillwell gives the cost of 
copper required to deliver one horse power at motor 
shaft ten miles from the generator, allowing a 20 
per cent. drop and copper 15 cents per pound, at 500 
volts, $780.75, and at 10,000 volts, $1.95 Thus it 
is seen that it costs 400 times as much to furnish 
copper at 500 volts as it does at 10, 000.“ 


Take for example the New York-Philadelphia sec- 
tion of the Pennsylvania Railroad. If this company 
desired to operate the road by electricity, running 
daily the same number of passenger trains at the 
same horse-power that are at present being run, the 
cost of copper, were the line operated from one 
power station with a direct current at a pressure of 
500 volts, would be about $50,000,000. Of course it 
would be absurd to undertake to operate such a line 
with but one central station (or with any number 
for that matter), but the above figures give some idea 
of the impracticability of such a proposition. If an 
alternating current of 10,000 volts were generated at 
stations, say twenty miles apart, along the line, and 
this alternating carrent were transformed at short in- 
tervals into a direct current of 500 volts, which would 
necessitate the placing of a Jarge number of trans- 
former stations all along the road, the cost of copper 
would amount to not less than $600,000. The cost 
of five central statious of 2,500 HP. each would not 
be less than $625,000, aud twenty-five transformer 
stations of 1,000 HP. would probably cost in the 
neighborhood of $125,000. This would make as the 
total amount $1,350,000 that would have to be ex- 
pended were the same number of passenger trains 
(about seventy a day) to be operated by electricity 
as are now being run by steam, taking as an average 
500 HP. per train. We have purposely refrained 
from taking into account the freight trafho, which 
would necessitate considerably more copper and 
larger central stations, and have confined ourselves 
exclusively to the passenger service, assuming that 
there might at certain hours be as many as twenty- 
five trains on the line at one time. The interest at 
5 per cent. on $1,350,000 would amount to $67,500 a 
year. This sum would have to be more than offset 
by the annual saving in fuel in order to make the 
eleotric system a success financially. Assuming a 
locomotive burns coal at the rate of 5 lbs. per horse- 
power hour for three hours in making a trip from 
New York to Philadelphia or vice versa, the total 
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amount of fuel consumed annually, were seventy 
trains of 500 HP. each run a day, would be 85,519 
long tons. At $3 а ton the coal item would amount 
to $256,557 a year. With electricity as motive 
power, the five central stations would be obliged to 
operate at their full capacity during nineteen hours 
out of the twenty-four. With but two pounds of 
coal consumed per horse-power hour, the total amount 
of fuel burned per year would be 77,380 tons. Fig- 
uring this at $3 per ton, the annual coal bill for gen- 
erating the necessary electric current would be 
$232,140. There would therefore be an annual sav- 
ing were electricity adopted of $24,417 in fuel. But 
the interest on the capital which i£ would be neces- 
sary to invest to effect this saving of $24,417 amounts 
to $67,500. There would therefore be an annual 
loss of $43,083, to say nothing of the extra amount 
of labor required in operating the five power stations 
and inspecting the working circuits on ninety odd 
miles of track. 

From the above figures it will readily be seen that 
the time is not yet ripe for the substitution of the 
trolley or any modification of it for steam on trank 
lines, or over long distances where the train service 
is infrequent, Mr. C. E. Yerkes summed this ques- 
tion up in a nutshell recently in the Pittsburg Dis- 
patch as follows : 

“I do not clearly see the finish, using а common 
slang expression, of the steam locomotive. It is a 
very perfect machine, and certainly no electrical in- 
vention has yet been made which will take its place 
for long-distance hauls. The present steam locomo- 
tive is far ahead of the present electrical locomotive. 
Of course the third-rail system has been used to ad- 
vantage in short hauls, but for the long.distance 
strides over continents, as, for instance, this limited 
train of the Pennsylvania Railroad, the electric 
locomotive is as yet only a dream.“ 

Great things are expected of the alternating-cur- 
rent motor iu the near future, but even were tbis 
apparatus adapted for railway work, wbich it is not 
at the present time, there is no certainty that a trunk 
line railroad could be operated more economically 
even tben by electricity thau by steam when the 
extra labor item is taken into account. 

At the present state of the art electricity can un- 
questionably be advantageously applied to special 
cases, but if we overstep the boundary by which we 
are confined we are simply wasting energy and 
money to no purpose. 
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The old saying that it never rains 


Several but it pours would seem to apply 
New admirably to inventions. A won- 
liluminants. derful illuminant recently made 


its appearance in Germany, and 
two such inventions are now attracting attention 
in this country. Mr. D. Macfarlane Moore, of New- 
ark, N. J., is said to bave solved the problem of 
vacuum-tube lighting without shadows. А test was 
recently made of this method of illuminating which 
would seem to prove conclusively that the light was 
under thorough control and could be во regulated as 
to give any desired degree of intensity—from a soft, 
clear light resembling that given off by the moon to 
an intense glare by which photographs could readily 
be taken. The principal advantage claimed by the 
inventor for &һїз improved method of vacuum-tube 
lighting is that it diffuses itself evenly throughout а 
room and does away with the objectionable flicker. 
As is well known, а vacuum tube light is generated 
by the action of electricity upon the particles of 
ether in a tube. For many years scientists have 
been endeavoring to turn this principle to practical 
use, but is has been found extremely diflicult to do 
so. Mr. Tesla has done considerable work along 
this line, and afew years ago succeeded in obtaining 
a vacuum-tube light by tbe aid of which he was 
enabled to photograph various objects. Mr. Philip 


N. Jackson, of Newark, refers to Mr. Moore's inven- 
tion in one of the local papers as follows : 
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* At the Electrical Exposition in New York in 
1896 I saw the light, and 16 was the nearest counter- 
part of daylight I ever saw. Mr. Moore is a re- 
markably bright young man. If be has succeeded 
in perfecting vacuum.tube light во that it will be 
practical he has achieved a great thing. 

‘* Scientists, electricians and all electric-light 
people agree that the light of the future will bea 
steady and diffused light with no flicker, instead of 
the spat lights now in use. Of course, I do not 
know whether Mr. Moore has succeeded in solving 
the problem so that his light is cheap and practical, 
but if he has he will win fame and fortune. 

„A practical vacuum-tube light would be of great 
value to electric light companies, for the power for 
Mr. Moore’s light is generated as we generate power 
for our 11:6. If h» has succeeded, his light will 
make a wonderful change in all illumination.“ 

At the coming Electrical Exhibition, to be held in 
Madison Square Garden next May, Mr. Moore ex- 
pects to demonstrate to the public the practicability 
of his vacuum-tube light by illuminating the arches 
and stained-glass windows of a specially-designed 
Gothic church. If, as Mr. Jackson states, this light 
can be generated economically, there would seem to 
be no reason why it should not be universally 
adopted and prove a benefit to mankind. 

The other new illuminant which we referred to 
above has lately been invented by Mr, S. N. 
Nickum, of Logansport, Ind., and if we are to believe 
all the newspaper reports regarding it, 16 would cer- 
tainly seem to be а wonder. The Chicago Tribune 
describes the light as follows: 

* As near as can be learned, the new light is a 
product of some chemical action hitherto unknown. 
It is given off, according to the tales of eye- 
witnesses, from round glass globes sealed up from 
the air and apparently disconnected from every pos- 
sible source of illuminating energy. These globes 
can be carried anywhere desired, exposed to light or 
darkness, heat or cold, all without changing the 
steady illumination from within. They are made in 
sizes ranging from that of a small egg up to the di- 
mensions of an are light covering. Some are dim and 
soft, being a fraction of a candle power, while others 
glow with the brightness of an Argand burner. Any 
color of glass in the globes may be used, and thus 
hue, size and brillianoy. may be completely at the 
control of the manufacturer. And as long as the 
globe remains intact the light is declared to endure 
in its original brightness.“ 

The inventor has up to the present time carefully 
kept secret the combination of chemicals which it is 
claimed he uses. Many persons think Mr, Nickum 
has solved the problem as to how phosphorescence is 
produced, and discovered the chemical action 
which takes place during its continuance. The 
principal cause that has led to this beliet is the fact 
that only the slightest discernible rise in tempera- 
ture accompanies the giving off of the light. 

The claim which the inventor makes, to the effect 
that the light once started will never go out so long 
as the glass bulb in which the chemicals are located 
remains intact, would seem more or less absurd. 
The giving off of light must necessarily be the result 
of some action which the chemicals in the tube are 
undergoing, either in combining or in being decom- 
posed, and such being the case it is difficult to see 
how such an action could keep going on indefinitely 
without ultimately exhausting one or all of the 
chemicals. If Mr. Nickum сар do what he claims, 
he has certainly succeeded in accomplishing some- 
thing that по one else has ever been able to secure, 
namely perpetual action, which is the next thing to 
perpetual motion. 

Several daily papers with their usual sensational 
gusto have intimated that this new illuminant may 
be the death knell to gas and electric lighting com- 
panies throughout the country, but we scarcely think 
stockholders in the latter organizations need be in 
any hurry about ridding themselves of their secu- 
rities. 


[Vor. XIV., No. 3 


VUE ME ee aee i 
— 


The Milwaukee meeting of the 

The Northwestern Electrical Associa- 
Milwaukee tion, to which we devote consider. 
Convention. able space in this issue, was a 
complete success from every point 

of view. The attendance was large, forty-six appli- 
cants for membership were admitted, and a number 
of valuable papers were read. The disoussions were 
conducted in an admirable spirit and the members 
who took part in them seemed to be actuated by а 
desire to learn as well as to instruct. The attention 
this organization continues to attract in all parts of 
the country indicates a healthy growth and fast- 
spreading influence. ` 


Under the Searchlight. 


Notes and Comments on Various Topics. 


A Westinghouse Inspiration! 


In a long article entitled the Tammany Rapid 
Transit Deal," which recently appeared in the 
Philadelphia Press and which was subsequently 
copied in the New York Post, the various steps that 
presumably led to George Gould deciding to equip 
the Manhattan Elevated Railroad with electricity are 
set forth. The writer of the article hints at an all- 
around deal having been made between Tammany 
as represented by Mr. Richard Croker, Mr. Gould, 
representing the interests of the Manhattan Elevated 
Road, Mr. Whitney for the Metropolitan Street 
Railway Company, and the various political mem- 
bers of a oertain Cleveland electrical manufacturing 
company. According to the writer of the article 
referred to, the killing of the underground rapid- 
transit scheme and Mayor Van Wyck’s recommenda- 
tion in his first message regarding the Elevated Rail- 
way system were all arranged at Lakewood between 
Mr. Croker and Mr. George Gould. This long- 
winded article intimates that a subsequent deal was 
made with the Cleveland company by which it was 
to get the contract for installing the electrical appa- 
ratus for a small consideration in stock, which latter 
was to be distributed among a few of the Tigers. 
The tone of this article would seem to be somewhat 
on the sour-grape order. The effasion referred to 
ends as follows : 

„The mechanical engineers say that there may be 
complications in case the contract is awarded to the 
company controlled by this group of politicians, for 
these engineers declare that it will be impossible to 
equip the elevated structure with electricity without 
employing some of the apparatus invented by Tesla 
which this company does not contro]. It cannot use 
these patents, it is asserted, without making itself 
liable to suits for infringement, unless it buys the 
right to use them. Perhaps it bas made contracts 
for such use. If so, it, of course, will escape the 
embarrassments of litigation. There are some men 
on Wall Street who wonder whether this is not after 
all a brilliantly arranged plan for inducing the pub- 
lic to buy the shares of the corporation, and yet if 
the corporation secures one contract involving the 
payment of ten millions, or thereabouts, there is no 
reason why the public should not receive in the way 
of good dividends its share of the protits which are 
in the contract.“ 

х „ X 
An Overdone Specialty. 

There are twelve different concerns engaged in the 
manufacture of rheostats as a specialty in this coun- 
try. The first one began business in June, 1892, less 
than six years ago. It is evident that there is not 
room enough for more than two or three concerns in 
such a limited line. This is a good illustration of 
how the electrical manufacturing business has been 
overdone in the last few years. 

It looks as though a fight to the death has started 
in, as nearly every one of these concerns is suing OF 
being sued under alleged controlling patents, and 
now $һе prices are reduoed so that a 1 HP. &utomafio 
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rheostat can be purchased in the open market for 
$3.50. Three or four concerns who have entered 
this feld have quietly subsided, and it looks as 
though many others would be obliged to soon follow 
suit. Economical secret processes are really the only 
protection under such cond itions, as patent litigation 
is so uncertain and expensive and long drawn out 
that it offers no sufficient protection, and the reduo- 
tions in price in the struggle for existenoe leave the 
industry oi ippled for years to come. 

The rheosta business is not by any means the 
only line overdone in this way. There are others.’? 

х х * 


А TIMELY DECISION. 


Is It to be Brought to Bear on the Manhattan 
Contract ! 

Judge Wheeler of the United States Cirouit Court 
landed down a decision on January 24 sustaining 
the validity of the electric railway motor suspension 
patent, which is controlled by the General Electrio 
and Westinghouse Companies, and orde: ing an in- 
junotion against the Union Railway Company of 
this oity and the Walker Company of Cleveland, 
Obio. | 

The Union Railway is commonly known ав the 
‘‘Hockleberry Road,“ in which Mr. A. W. Brad y, of 
the Walker Company, is largely interested. The de- 
cision has little or no significance, as the case will 
unquestionably be carried to a higher court. 

+ + + 

IN the issue of January 20 of the Electrical Engi- 
neer there appeared a lengthy illustrated article 
describing the new station of the Edison Electric 
Company of New Orleans. The names of the officers 
of this company were given in this article, but the 
names of most of the directors of the company were 
withheld. It may interest our readers to learn that 
most of the stock of the above organization is owned 
by the General Electric Company, and we presume 
the latter has adopted this method of drawing pub- 
lic attention to the plant as a preliminary step in a 
contemplated booming process. 
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ТНЕ Commercial America, New York, in its issue 
of January 2] says : 

It may startle investors in electrical securities somewhat 
to learn that the owner of a prominent machine works in 
this country states that he recently attempted to make 
electric motors, first for his own use, then for the trade; 
but the beat he could do was to produce them at nearly 
double the cost of the motors in the open market. In other 
Words, these large and well-fitted-up machine works were 
torced to the conclusion that there is not only no money 
in such business, but actual loss. Interviews on this head 
with other machine supply establishments corroborate the 
Opinion above expressed, it being added that they thought 
the big electric manufacturers are forcing the smaller firms 
tothe wall deliberately to destroy competition. 

Another manufacturer stated: It is the natural result 
of over-production, orof there being in existence more 
motor manufactories than there are buyers for output. We 
do not see any more inthis cutting of prices than the usual 
supply and demand for motors. At tho same time, we 
confess that motors are being sold to-day ata price which 
those not in the business can see no profit in. Ofcourse, if 


they can Produce motors at 33 or во per cent. less cost than 
cn outside machinists this criticism has no point or appli- 


The great secret referred to in the last passage of 
the above article is that some electrical companies 
ка not only machinery but stocks and 
onds as well. Such being the case it matters little 
to them whether a profit is made on their electrical 
Apparatus во long as their other commodity finds a 
market. Whenever the General Electrio Company 
Stops carrying on а stockjobbing business, the price 
of its dynamos and motors will necessarily go up and 
smaller concerns will then stand some show; 

———X_- 
к. Would call attention to the recent loss met 
by the Sterling Remedy Company of Attica, 
a owing to a fire which broke out in one of ihe 
Ж i ооша, the building in which the offices of 
mpany were situated was totally destroyed. 
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This misfortune, however, only served to stimulate 
the management to greater effort, with the result 
that it was only a few hours after the fire started 
before the Company was again carrying on business 
as before in a new set of offices. The record of this 
company would appear to be something phenomenal, 
for according to the annual report of the board of 
directors there were over 3,000,000 boxes of cascarets 
sold during the year 1897, and it is stated that there 
are good prospects of doubling this business during 
the present year. 

55 

WASHINGTON NOTES. 


Representative Wheeler of Alabama has introduced 
а joint resolution to fill one of the vacancies in the 
Board of Regents of the Smithsonian Institution by 
the appointment of Alexander Graham Bell to suc- 
ceed Gardiner H. Hubbard, deceased. 

Mr. Wheeler has also introduced a bill providing 
for the establishment of the Morse Memorial Con- 
servatory of Electricity; the bill also provides that 
the commissioner of promotion having the matter in 


charge procure from each State, by public or private 
contribution, a fund sufficient to provide one per- 
petual free scholarsbip in the Conservatory. 


EUER T Ra 
. — 
National Association of Manufacturers. 


We called attention in our issue of the oth inst. to 
the banquet of the above Association, which is to 
take place at the Waldorf-Astoria Hotel on the even- 
ing of the 27th inst., and in advance congratulate 
those of our electrical friends to whom an invitation 
has been extended, for they will meet there a com- 
pany of bright, able men whose names are intimately 
connected with the manufacturing and commercial 
progress of the country. President McKinley is ex- 
pected to be present and to speak. 

The National Association of Manufacturers was 
formed in 1895 and now embraces in its membership 
1,000 of the largest manufacturing interests in the 
United States. Its chief object as set forth in a 
pamphlet issued by the ‘‘ Bureau of Publicity ” of 
the Association are : The conservation of the home 
market; oreation of a Federal Department of com- 
merce and industry; improvement of patent laws; 
unification of railroad freight classification; enact- 
ment of a uniform bankruptcy law; improvement of 
internal waterways; investigation of foreign mar- 
kets; establishment of sample warehouses; improve- 
ment of the Consular service; restoration of the 
American merchant marine; restoration of treaties 
of reciprocity. 

An annual fee of $50 entitles a manufacturer to 
membership and to all the privileges incident thereto 
during the period of twelve months from the date of 
payment. Only manufacturers are eligible for mem- 
bership. 


Electric Light Dimmers. 


Electric lights for household use have always here- 
tofore been open to the objection that they could 
not be turned down without putting them out. Re- 
cently this objection has been overcome and a num- 


ber of manufacturers are now offering for sale sockets 
for incandescent lamps which enable a person to 
regulate the amount of light produced within wide 
limits. 

These sockets can be put in place of the ordinary 
ones with little trouble or expense, and the light 
given out by the lamps whioh they carry can be 
regulated as readily ав can a gas jet. This result 
is attained by the introduction into the socket of 
coils of fine wire which act as resistance ooils. In 
one style of these sockets there are five of these coils 
and the light of a sixteen candle-power lamp can 
be reduced by two or three candle-power jumps 
down to two candle-power. The work of a resist- 
ance coil is to absorb some part of the electrical 
current which seeks to pass through it, allowing 
only the remaining force to act upon the carbon fila- 
ment of the lamp to produce heat and conseqently 


light. 
Lamp Company in Trouble. 
As we go to pressit is rumored that a Boston 
Lamp Company is in trouble. 
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THE SIXTH ANNUAL CONVENTION OF 
THE NORTHWESTERN ELECTRICAL 
ASSOCIATION. 


— a 


The Sixth Annual Convention of the N orth western 
Electrical Association was held in the club room of 


the Hotel Pfister, Milwaukee, Wis., January 19, 20 
and 21. 


The Convention was called to order on the 19th at 
11 А. M. by the President, Mr. H. C. Higgins, of 
Marinette, Wis, 


The roll was then called by the Secretary and the 
following were announced as present: 


H. O. Higgins, Marinette, Wis, 
Henry L. Doherty, Madison, Wis. 
В. Н. Strong, Baraboo, Wis, 7 
S. B. Livermore, Winona, Minn, 
Fred D. Nims, Muskegon, Mich, 
E. W. Buss, Chapman Valve Mfg. Co., Chicago, 
E. L. Draffen, Chicago. 

W. L. Church, Milwaukee, 

W. P. Bragg, Monroe, Wis. 

H. T. Pearce, Negaunee, Mich, 

J. L. Schlacks, Freeport, III. 

F. A. Copeland, LaCrosse, Wis. 
Adolph Hamacek, Sturgeon Bay, Wis, 
Pliny Norcross, Janesville, Wis, 
М. В. Austin, Chicago. 

Frank Kellogg, Spence, Ill. 

E. A. Upham, Marshfield, Wis. 

T. A. Pamperin, Oconto, Wis. 
George A. Davis, Neenah, Wis, 

R. T. Schuchardt, Chicago. 
Charles S. Kehler, Milwaukee, 

C. C. Paige, Oshkosh, Wis. 

Alex. Dow, Detroit, Mich. 

L. E. Kerns. Madison, Wis. 

Frank L. Perry, Chicago. 

W. P. Upham, Chicago. 

George L. Mayer, Belle Plaine, Ia. 
G. W. Patterson, Chicago. 

J. H. Harding, LaPorte, Ind. 
Edward R. Grier, Chicago. 
George 8. Searing, Chicago, 

A. A. Cross, West Superior, Wis, 
С. Е Van Bergen, Duluth, Minn. 
J. D. H. Ralph, Owosso, Mich. 

A. W. Foster, Chicago. 

George 8. Whyte, Chicago. 

James R. Dee, Houghton, Mich. 
Fred DeLand, Chicago. 

C. T. Gage, Chicago. 

W. Worth Bean, St. Joc, Mich. 

W. Worth Bean, Jr., St. Joe, Mich, 
А. B. Conover, Chicago. 

H. О, Channon, Quincy, Ill, 

E. H. Hammond, Chicago. 

W. W. Low, Chicago. 

R. E. Lucas, Marion, Ind. 

George P. Rex, Chicago, 

L. W. Burch, Madison. 

F. L. Hogg, Madison, 

John T. Me Roy, New York and Chie igo. 
A. L. Tucker, Chicago. 

A. M. Little, Chicago. 

W. S. Troll, Big Rapids, Mich. 

E. L. Debell, Sheboygan, Wis, 

J. B. Morrill, Evanston, III. 

C. W. Bacon, Madison, Wis. 

O. P. Kissell, Hartland, Wis. 
John B. O'Hara, Hartland, Wis, 


The following additional attendants were regis- 
tered on the 20th inst.: 
A. C. Langstadt, Appleton, Wis, 
F. G. Kurz, Appleton, Wis. 
Otto Langstadt, La Crosse, Wis, 
C. A. Ross, Chicago. 
C. E. Kaumeyer, Chicago. 
II. J. Gillle, St. Paul. 
P. H. Korst, Racine, Wis. 
W. F. Collins, Wausau, Wis. 
C. R. Gilman, Milwaukee. 
Morgan Brooks, Minneapolis. 
Irving P. Lord, Waupaca, Wis. 
D. W. Jackson, Madison, University of Wisconsin. 
After roll-call a motion was made, seconded aud 
unanimously carried that the minutes of the Fifth 
Semi-Annual Convention be accepted as printed. 
The President then read his address, an abstract 
of which is as follows: 
PRESIDENT HIGGINS’S ADDRESS, 
Fellow-members of the Northwestern Electrical 


Association: I greet you and bid you a happy New 
Year in this she sixth year of the existenoe of thia 
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Association. I am pleased indeed to see so many of 
you present. It bespeaks a good Convention and as 
President of this Association I thank you one and 
all for your presence here to-day. I see that the 
supply man, God bless bim ! is quite in evidence, 
for which I am also thankful, for I think him the 
saving clause of this Association. I do not know 
what we would do without him, and I believe in 
electing him to fall membership. 

I am a believer in Associations and frequent Con- 
ventions, and the more frequent the better. The 
oftener we meet and compare ideas and exchange 
grievances the better, and I hope that this Conven- 
tion may continue to grow aud meet and meet and 
grow until 16 becomes so large that there will be no 
building in the State of Wisconsin large enough for 
it to hold its meetings in excepting our amphitheater 
at Marinette which we are now building, with a seat- 
ing capacity of 4,000 people and a stage capacity of 
150 people, аз in that event you will hold all your 
meetings in Marinette. 

I trust that you have all had a pleasant and pros- 
perous year, and I judge from your countenances 
that such has been the case. Iam glad to be able to 
state that but one death has occurred in our ranks 
daring the past year, and no company which is rep. 
resented in this Association has gone into the hands 
of areceiver within the past year except one, and 
that was only temporarily. There has been no State 
legislation enacted that [ consider particularly offen- 
sive to our business, and 80 far as I can learn each 
of the committees appointed at our last January 
meeting bave done their work well. 

[Mr. Higgins here referred to the work of the 
inventors of electrical apparatus and paid a high 
tribute to their genius. Не also alluded to the man- 
ufactarersin terms gererally complimentary but oc- 
casionally sarcastic. | 

They have invented and sold us the excellent 
products of their wonderful genius, and at excellent 
profits to themselves, but they have neylected one 
very important thing, that is, directions to us of 
how to operate the goods with profit to ourselves, 
which the hazard and annoyance and tbe necessary 
investment could justify—hazardous because of the 
many dangerous things that can take place in con- 
nection with our plant that would be ruinous to it, 
such as an opposition municipal plant or a serious 
accident causing many thousands of dollars, a disas- 
trous fire, etc.; and while we do not want to con- 
demn the eleotrio lighting business, I will say that I 
gee before me here the faces of many men who have 
been in the central station electric light business for 
years, some of them having grown gray in it, and I 
do роб know of more than one or two instances 
where they have ever realized ope dollar on their 
many years! investment; still the public think we 
bave too mauy privileges and аге getting rich 
through the business. 

When we first went into the electric light business 
we paid $25 a thousand for carbons; we paid one 
dollar each for incandescent lamps, seventy cents 
for sockets, and all other supplies necessary for the 
business at corresponding high prices, so that I think 
if we are let alone our business will be fairly remu- 
nerative for some time to comè. The electric watt- 
meter has been an excellent thing for us, and I hope 
the time is near at hand when electric current will 
be sold only by meter. 

One dangerous element that we have to look out 
for is the political schemer, who is always working 
for the dear people,“ and the gas and electric light 
companies are destined subjects of his attack. All 
our legislative halls from Congress down to our own 
little municipalities have quite a sufficiency of this 
You may ask me for a receipt for treat- 


element. 


ment of him, but I must answer that I have none 
other than to meet him with good work and honest 
facts, Give the public good service and fair prices 
and courteous treatment and the battle is half won. 
The street railway business has, I think, suffered 
more within the past two years than апу other legit- 
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imate business, Not only has the hard times worked 
against them, but the bicycles have taken a large 
percentage of their business, It is gratifying how- 
ever to street car men to know that the expenses of 
operating as well as those of original purchase have 
been very much reduced. The reduced receipts 
have had much to do with the reduction in opera- 
ting expenses, so that perhaps after all the reduced 
receipts have been a blessing in disguise, although 
the reduced receipts have not been the whole cause 
of our reducing expenses, for when we first went 
into the electric street railway business it was all 
an experiment from start to finish. Everything was 
new to everybody, and we who have had the putting 
of these appliamces into actual operation and have 
had to furnish the capital to test and bring to suc- 
cessful operation the different electric street railway 
appliances which are now running 80 successfully, 
have, I think, had as hard a task on our hands as 
the gifted geniuses who invented and put together 
the many appliances which were sold to us as the 
best in the market, and sold to us, as you know, at 
enormous prices, and even at these prices we found 
them defective in many ways, and we had toimprove 
them as best we could and do the best we could 
with them. 

We all went into the electric street railway business 
with the greatest hopes of financial success. 16 was a 
very attractive business. The man who was run- 
ning a horse car or a mule car line would go to a 
town where they were running the new electrio 
street railway; he would see the beautiful cars, 
with every seat occupied by a passenger, gliding 
over the track without any apparent effort and ata 
more rapid rate than he had ever hoped to accom- 
plisb on his line, a uniformed conductor on one end, 
a uniformed motorman оп the other, with every- 
thing bright and shiny—a beautiful sight to him,— 
and frequently he did not go home until he first 
visited the office of Mr. John I. Beggs or Mr. B. E. 
Sunny, whose bright, smiling countenance was 
only acontinuation of the bright things he had seen 
in the electrical equipment at the last town at which 
he had visited, and got prices from each of these gen- 
tlemen for electrically equipping his road at once. 
He went home, consulted his board of directors the 
first day, explained what he had seen and some of 
the things he had felt, and that night sent a night 
message accepting the proposition of one of the two 
contestants before mentioned. We all thought in 
those days that about all that was necessary was 
to seoure а favorable franchise and the electrical 
companies would do the rest, but I know of no 
writing that so fittingly applies to the case as a 
verse in one of Moore’s poems which reads: 

I saw from the beach when the morning was shining 

A bark o’er the waters ride gracefully on; 


And I saw from that beach when the eve was declining, 
The bark was still there but the waters were gone. 


The nickels which we had expected to have sup- 
ported our enterprise had, like the waters, gone and 
left our bark, the street railway, stranded. 

It is not to be wondered at that after these five or 
six years of experiments in the business, and with 
approved appliances, more efficient help, ebo., we 
can reduce the operating expenses. Every appliance 
in the business has been au improvement on the first, 
and we have all contributed something towards this 
result, until the business has now become one of 
comparative pleasure to that which it was in its 
early history when we were trying to operate ап 
electric road on a horse car track with inexperienced 
help, who, notwithstanding their incompetenoy, 
were high-priced and indifferent, for if they were 
not retained by you they were pretty sure of a job 
at the next town having a similar business, Our 
rail bonds were continually breaking, our track con- 
tinually spreading and letting our cars drop to the 
ground, and no matter how well it was cared for the 
track was a constant annoyance, Our commutators 
were niggering and our motors short-cirouiting, and 
on our very busy days these things seemed to com- 
bine to do their worst, or rather their best, to make 


(Vor. XIV., No. 3, 


us miserable. Our days were restless and our nights 
sleepless, but by patience and persistence we have 
become masters of the situation, and I think if the 
writer was alive to-day who wrote the sentence, He 
who makes two blades of grass grow where but one 
grew before is a benefactor,” he would add, and he 
who carries two passengers where but опе was carried 
before is also a benefactor. 

As I have been through the poor track and poor 
car business, and as one of the pioneers in the street 
railroad park business, I feel that it is not egotism to 
say that I am competent to give some advice to my 
fellow-sufferers in that line. Do not use less than a 
60 Ib. steel T rail; use good sound tires поб less than 
6’’ wide, lay them two feet centers, and still oloser is 
better; bond with not less than No. 0 bonds, use 
nothing less than О trolley wire, buy nothing larger 
than 16 to 20 ft. cars for general use, and you cannot 
make much of a mistake by buying the latest type 
of generators and car equipments from any of the 
leading companies making and selling such appli- 
ances. Do not, however, lay any extra line in order 
to establish a park, unless you can establish it on 
the edge of a body of water and have a town of not 
less than 30,000 people to draw from. Do not lay 
out much money on animals for your park. Do not 
run vaudeville or other shows unless you are яо 
situated that their transportation will cost you but 
little. I believe that street-railway parks should be 
well enclosed and no one admitted unless they pay 
car fare each way, no matter whether they come by 
carriage or bicycle. I do not believe that any town 
of less than 25,000 people will support an eleo- 
frio street railway and give a decent return to its 
investors; although two towns aggregating a little 
less than that population and being some distance 
apart might be good paying properties, yet local 
conditions would have very much to do with this. I 
have known of towns of this size and seemingly 
about the proper distance apart, and without a cent 
of interest to pay and light taxes, almost no insur- 
ance and lying in the heart of a good ooal district 
where they got their coal for almost the hauling, and 
although the road appeared to be well managed stil! 
it went into the hands of the receiver for sheer lack 
of patronage and is still in his hands, and the Lord 
only knows when it will get out of his hands. 

And now in my closing remaiks in relation to 
electric street railroading, while congratulating our- 
selves upon the pleasant side of the business, I 
would ask how long the restless brain or the genius 
of the nineteenth century ‚ог even the twentieth cen- 
tury, coming and already on our threshold, will 
let us alone. How long will it be before they will 
have something better to offer us for transporting 
passengers than an electric street railway? We are 
already threatened with the airship and the horseless 
carriage. What will be accomplished in this line is 
mere guesswork. Let us hope, however, that at 
least we who are in the business to-day will get а 
much needed rest from any further experiments. 

Gentlemen, I thank you for your attention, The 
next order of business is the report of the Secretary. 

The Secretary and Treasurer then presented bis 
report and it was unanimously accepted and adopted. 

On motion of Mr. Debell the election of officers 
was postponed to a future session. 

The Secretary then presented a numerous list of 
applications for membership, from manufacturing 
and eupply companies and individuals, and on mo- 
tion of Mr. Norcross the Secretary was directed to 
cast the ballot of the Association for the admission 
of the applicants. 

PROGRAMME. 


The following was the programme arranged for 
the Convention : 


WEDNESDAY, Jan.-19—Morning Session—Convene 
10 o'clock; roll-oall; reading of minutes; president’s 
address; report of secretary and treasurer; election 
of officers; election to membership; reports of oom- 
mittees; unfinished business; new,business, 
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Jan. 96, 1898.) 


Afternoon Session.—Convene 2 o’olock. 

Paper—'' Practice of Theory." By John C. Mo- 
Mynn, of Illinois. 

Paper Eleotrio Lighting for Profi." By Alex. 
Dow, of Michigan. . 

Address—'' Topics of Interest to Central Station 
Men." By Lieut. Francis A. Badt, of Illinois. 

7:30 P. M.— Theater party. 

THURSDAY —AMorning Session—Convene 10 o'olook. 

Paper—'' Long Distance Transmission." By Axel 
Ekstrom, of New York. 

Paper—‘‘ Present  Effioienoy of Incandescent 
Lampe." By John E. Randall, of Missouri. 

Paper Physical and Chemical Properties of 
Volatile Oils in Boilers." Ву W. H. Edgar, of 

Illinois. 

Afternoon Seasion.—Convene 2 o'clock. 

Paper—'' Electricity in Municipal Engineering.“ 
By Prof. R. B. Owena, of Nebraska. 

Paper-- Municipal Socialism." By Fred De- 
Land of Illinois. 

8:30 P. M.— Banquet. [The following is a list of 
the toasts and speakers: ‘‘ The Badger State,’’ re- 
sponse by Governor Scofield; ' Tbe Cream City," 
response by City Attorney Van Wyck; ‘‘ The Eleo- 
trical Press, response by Frank L. Perry; The 
National Eleotrio Light Association," response by 
W. Worth Bean; ‘‘ LaCrosse and Hospitality," re- 

sponse by F. A. Copeland; The Light that Failed, 
response by Н. L. Doherty; The Girls We Left Be- 
hind Us," response by Н. G. Underwood; ‘‘ Oar- 
selves," response by W. W. Low. ] 

FRIDAY—Closing Session.—Convene 10 A. M. 


After the programme was announced the Conven- 
tion adjourned to meet again at 2:30 P. M. 


WEDNESDAY — Afternoon Session. 


The session was called to order by the President 
at the hour get. І 

The President appointed W. W. Bean, chairman, 
H. L. Doherty and Pliny Norcross a committee to 
nominate officers and directors for the ensuing year. 

The committee reported as follows : 


For President—F. A. Copeland, of LaCrosse. 

First Vice-President—James R. Dee, of Houghton, 
Mich. 

Second Vice-President—P. H. Korst, of Racine, 
Wis, 

Secretary and Treasurer—Thomas R. Meroein, of 
Milwaukee. 

Directors—E. L. Debell, of Sheboygan, Wis., 
obairman; George L. Thayer, of Belle Plaine, Iowa; 
5. B. Livermore, of Winona, Minn. 


On motion of Mr. Bean tbe rules were suspended 
and by unanimous vote these officers were elected. 

Mr. Copeland, the new President, was then con- 
ducted to the chair and made a brief address in 
which he acknowledged tbe bonor conferred upon 
him, spoke of the good that was being done by the 
Association, urged the members to increased efforts 
towards swelling the roll, and advised all engaged in 
the electrio light and railway business to connect 
themselves with the Association. 

Mr. Pliny Noreroes, chairman of the Protective 
Committee, then presented the report of the commit- 
ee) which was a statement of what had been done 
by i$ to prevent hostile legislation at Madison and 
elsewhere, It deplored &һе indifference manifested by 
^ large majority of the companies, and urged a more 
general effort for protection against legislative 
Ёз that threatened their interests. 
бт уа оп Ways and Means and Municipal 
жайа eing ready to report, further time 
Еа of Mr. Debell the report of the Com- 
"i ede 5 and Programme was ао- 
RI followed in relation to excursion 
ea several letters were read inviting the 
Vest "pies hold its June meeting in Duluth or 

perior, Mr. Hill of Chicago making a strong 
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plea in favor of those cities, which are only a few 
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Miles apart. 

Mr. Bean—I do not want to interfere with the pa- 
pers in any way, shape or form, but there are a num- 
ber of valuable papers to be read before this Associa- 
tion, and therefore I move that the matters which 
have just been considered be referred to a committee 
of six to be appointed by the chair, and that the 
subject be brought before the meeting at a later hour. 

The motion was seconded and unanimously carried. 

The Secretary moved that C. E, Van Bergen, F. S. 
Walker and J. M. Hill, of Chicago, be transferred to 
the active list of membership. 

The motion was seconded and unanimously carried. 

А paper was then read by Mr. Alexander Dow, 
of Michigan, on the subject of ''Electrio Lighting 
for Profit.^' 

А brief discussion followed. 

The subject of municipal ownership was then taken 
up and discussed, 

The President then appointed as committee on lo- 
cation of summer meeting, to consider the invitations 
which had heen presented and to make report to 
the Convention, Messrs. Bean, Norcross, Livermore, 
Debel]. Higgins and Paige. 

Several applications for membership were pre- 
sented aud the applicants duly elected members of 
the Association, after which the Convention ad- 
journed until 10 o'clock A. M. Thursday. 


THURSDAY—WMorning Session. 


The meeting was called to order at 10:40, Presi- 
dent Copeland in the chair. 

A number of applications for membership were 
presented and favorably acted upon. 

The Secretary—I would like to have the Associa- 
tion consider the question whether an active member 
who is the owner of a plant, where the plant itself 
has not been admitted to membership, can appoint a 
proxy to represent him a$ the Convention. 

The President—I understand if any individual is 
an active member it includes his plant really. They 
take the membership in their own names instead of 
the names of the plant, and I consider that it really 
means the plaut, and I should say that it would be 
proper to admit them. 

Lieut. Francis A. Badt, of Illinois, then made an 
address on the subject of ** Topics of Interest to Cen- 
tral Station Men.“ 

[ Mr. Badt's paper was exceedingly interesting and 
deserves printiny in full, but lack of space compels 
us to defer its publication and that of others read at 
the Convention to a future issue.] 

The thanks of the Convention were unanimously 
tendered to Lieut. Badt for his address. 

Mr. W. М. Edgar, of Illinois, then addressed the 
Convention on the subject of Physical and Chemi- 
cal Properties of Volatile Oils in Boilers, which was 


discussed at length. 
A vote of thanks was extended to Mr. Edgar for 


bis valuable address. 

Mr. DeLand then read а paper written by Mr. 
John C. MeMynn, of Illinois, on the subject of 
** Practice of Theory."' 

A letter from Mr. Henry C. Payne, regretting 
that. owing to the advice of his physician, he would 
be unable to attend the banquet, was rend, 

A paper was then presented on the subject of 
‘Present Efficiency of Incandescent Lamps," by 
Mr. John E. Randall, of Missouri. 

During the reading of the paper Mr. Randall said: 
“Тао not believe it is generally known that the ordi- 
nary gas burner decreases very markedly in its effi- 
cienoy after a very short time; an entirely new Ыр 
will «ive a much brighter light than one that has 
been used a comparatively short time. That is true 
of all our illuminating devices in gas. The Welsbach 
mantel is a remarkable instance; it bas an intense 
brilliancy for a short time, which is very quickly 


lost.“ 
A unanimous vote of thanks was extended to Mr. 


Randall for his able paper. 
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A recese was then taken until 2 P. M. 
THuRSDAY—A/fternoon Session. 

The Convention was called to order at 2:30 by the 
President. 

A paper on the subject ““ Electricity in Municipal 
Engineering," by Prof. R. B. Owens, of Nebraska, 
was then read for him, and a unauimous vote of 
thanks was extended to Prof. Owens for his 
paper. M" 

A paper on the subject of Municipal Socialism? 

was read by Mr. Fred DeLand, of Illinois, and 
was followed by a discussion. Mr. DeLand was 
thanked by unanimous vote for his paper. 

Mr. Bean—Prof. Jackson of the University of 
Wisconsin is here and he has valuable information 
on the subject of depreciation, and we want to hear 
from him. I desire, however, first to draw your 
attention as station managers to what Mr. Dow said 
yesterday. I made tbe motion to receive his valu- 
able paper, and I would like to have had more time 
to discuss i& among us for our own benefit. He 
said, if I am not mistaken, that 16 was about $86 or 
$89 that it cost the city of Detroit for each lamp, 
with only 4 per cent. allowed, as stated by Mr. 
Doherty, for depreciation on boilers. Well, if the 
city of Detroit is runniny an electric ligbt plant with 
nothing to depreciate but boilers, I am going to 
Detroit to learn how to run a plant; and I want the 
central station men to bear in mind in talking to 
their neighbors and advocates of municipal owner- 
ship that the city of Detroit is not getting lights at 
the rates named on paper. The statements are very 
misleading. No provision is made by Detroit in 
the way of forming a surplus, and without a surplus 
how can they renew their plant’ They cannot do 
it? I trust you will bear that in mind. Thecity of 
Detroit does not get lights at the figures claimed, as 
they make no allowance for depreciation except that 
mentioned. 

Prof. Jackson then delivered an address on De- 
preciation, and was loudly applauded as he fin- 
ished. А discussion of the subject followed. 


Mr. Thayer—I have ір my hands a batch of seven. 
teen reports, such as they are—I should not call 
more than two of them real reports—from munioipal 
plants in the State of Iowa. Some six or eight 
weeks ago I was written to by the secretary of some 
syndicate of Eastern capitalists who were about to 
lose their city service in Tonawanda, N. Y., on the 
ground of the exoellent showing of the Marshalltown 
plant, which is alleged to be running arc lights for 
$18 a year. (Laughter.) Now I have out of that list 
three or four reports that are sufficiently explicit во 
that we can draw some deductions from them. 

| Mr. Thayer gave all the material facts contained 
in these reports and pointed out their inexplicable 
differences in the cost of operation and general re- 
sults. He concluded his remarks as follows: 
„The conclusion I want to draw from this is, that 
the city officials of these smaller plants are business 
men and not electric light men, and while they are 
honest in their intentions they do not know what 
their businees is costing them, and when they send 
out reports like these it injures every plant in the 
vicinity, because the cost of light is reported as being 
low, and citizens say the light costs about double 
of what it should, and something is wrong; prices 
ought to go down. It is our duty, I think, wherever 
there are any municipal plants anywhere near us to 
either visit them or get somebody who knows some- 
thing about it to go there and get the actual operating 
expenses, I have done that in a few cases and there 
are a few plants that have promised me when their 
annual reports are out to give me full reports of the 
whole thing, and I think at the next meeting we 
can get a few of these reports and bring them in and 
have them printed in our regular proceedings, and 
they will be very useful afterwards as works of ref- 
erence.??] 

A long discussion upon municipal lighting plante 
took place at this point, the consensus of opinion 
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being that the statements made by municipal officials 
are defective in essential points and thoroughly mis- 
leading. 

A vote of thanks was extended to Mr. DeLand for 
an offer of books giving information in regard to 
: municipal ownership and for the efforts that he has 
made on behalf of central stations. | 

The President—If you all feel as І do now, І 
think that you realize that you have got more for 
your money in the last hour than you ever got for thet 
amount of money in your life before, and any mem- 
ber of this Convention that has not been in the hall 
during this talk does not know how much he has 
lost; and I would suggest for the benefit of the 
Entertainment Committee next year that when we 
go into session we remain in session until we get 
through. 

On motion of Mr. Bean the Convention went into 
executive session. 

The report of the committee on midsummer meeting 
was then presented, and recommended that no mid- 
summer meeting be held in 1898. The report was 
accepted and committee discharged. 

Mr. Doherty—I move tbat a committee of, five be 
appointed and that this matter be referred to them 
with full power to aot and that they be olothed with 
the full power of the Association, a decision to be 
reached by the 1st of April, 1898. 

Motion seconded and carried. 

Mr. Doherty—I move that а vote of thanks be 
tendered Mr. Hill,for the remarkable work he has 
done in bebalf of this Association. 

Motion seconded and unanimously carried. 

A motion was made that the President and Secre- 
tary of this Association be appointed to attend the 
next session of the National Association at Chicago, 
Ill., to represent this Association in that body. 

Seconded and unanimously carried. 

Mr. Bean— As chairman of tbe Committee on Mu- 
nicipal Ownership, I wish to say that the Govern- 
ment is getting out а report and the Hon. Carroll D. 
Wright, Commissioner of Labor, will put his sanc- 
tion upon that report, and it depends upon every 
central station man whenever this blank is sent to 
him to fill it out. There is a different blank for 
municipalities. Remember that when the United 
States Government puts its stamp on this report 
that is the end of it. 

The President—This blank should be filled out as 
absolutely and completely as possible. The reports of 
course are made in absolute confidence. 

A number of additional members signed the reg- 


ister. | 
Ап adjournment was bere taken to 10 А. м, 


Friday. 
4 FRIDAY’S SESSION. 


The Convention was called to order by the Presi- 
dent at 10 4. M. 

The President appointed as the committee referred 

to yesterday to consider the question of the midsum- 
| mer meeting, Mesers. Norcross, Doberty, Dee, Korat 


and Hill. 
Adjourned sine die. 


Power House for the Naval Academy. 


Assistant Secretary of the Navy Roosevelt ір a let- 
ter to the Secretary of the Navy states that among 
the immediate and pressing needs at the Naval 

at Annapolis is a power house. He says: 
a We ned a first-class power house. The present 
buildings are makeshifts and ought to be replaced. 
This will cost $100,000, and $90,000 will be required 
for the grading, tbe electric light wiring, removing 
old buildings, eto., ав rendered necessary in carrying 
out the work of building." 


The General Electric Company owed on January 
1,1898, $1,339,380 accumulated dividends on its pre- 
ferred stook. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stock since August, 1893. 


. private plant of moderate size. 


SELF-EXCITING ALTERNA- 
TOR.* 


UNIPOLAR 


BY J. L. BOUTIN. 


The problem of the self-exoitation of an alternator 
is of but little moment so long as it is a question of 
important central stations, it being fully recognized 
in such cases that the simplest and most rational 
solution is to have the alternators separately excited 
by one or more independent machines. 

This is no longer the case, however, as we shall 
show when it comes to installing apparatus in a 
In such an event 
the material must be as simple and strong as possible, 
for the operation and maintenance of the apparatus 
is often confided to the care of persons with limited 
experience. In most plants of the above nature 
direct current alone is generated and this can be 
readily explained when it is remembered that alter- 
nators require to be excited either by means of a 
small direct-current machine or by the use of a special 
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Fig. 1. 


commutator, and as there is no material gain in 
power or saving in price they bave no very marked 
advantage over direot-ourrent machines. 

In spite of all the improvements that bave been 
added to it, the direot-ourrent generator, which at 
the present time is considered to have reached a high 
state of perfection, necessarily requires for its opera- 
tion delicate attachments, the satisfactory operation 
of which depends on constant and careful supervi- 
sion. Unquestionably in large central stations, 
where expert electricians are in charge, the proper 
maintenance of the commutators presents no serious 
difficulty, but on the other band it is equally ao- 
knowledged that it is always due to the deterioration 
of this very part that dynamos that have little care 
given them ultimately fail. This is what often 
occurs with machines in private plants. 

The above considerations led me to seek to discover 
a generator capable of operating without the help 
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either dir eotly or indirectly of a rectifying commu- 
tator. | 
The solution which I sought applies [о alternators 
of the type Known as unipolar. Let A, Fig. 1, be 
the magnet and B the armature, the latter can be 
provided, as is well known, either with a single coil 
or two distinct coils, according to whether the pole 
pieces a, are situated opposite the spaces which sep- 


arate the pieces a, or opposite the pieces themselves. 


These two positions are shown in Figs. 2 and 3. 
However this may be arranged, if we suppose a 


* Translated from L' Ecluirage Electrique, Paris, for ELEC- 
TRICITY 
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conductor C placed in the massive Section of the 
armature, as is shown in Fig. 1, it will readily be 
seen that there will be developed therein an eleotro- 
motive force capable of generating a continuous our- 
rent. | | 

Calling 0 the total flux through the core A, and a 
the number of revolutions per minute, the value of e 
in volts can be determined by the formula— 


n 
e = — 010 * 

t 
It is this electromotive foroe that I make use of for 
the self-excitation of the alternator. To accomplish 
this it suffices to connect the extremity 1 of C to one 
end of the coil D (assumed stationary) and to com. 
plete the cirouit as shown in Fig. 1 by means of the 
contact rings 2 and 3 (electrically connected either 
through the mass or by means of a special conductor). 
It is true the difference of potential obtained is 


‚ scarcely more than a few volts with machines of 


moderate power, but this is no serious detriment, for 
the weight of copper necessary to excite any machine, 
as can be readily shown, is absolutely independent 
of the voltage utilized. 

In actual practice it may be found necessary to 
employ several conductors similar to C, conneoted 
in parallel. The exciting сой, moreover, carrying 
several oirouits, could be so arranged as to aid a 
multiple contact interrupter; the tension could there- 
fore easily be regulated by means of a rheostat placed 
on я single one of these circuits, and large variations 
could be controlled by moving the interrupter pre- 
viously mentioned. 

Through the courte: y of MM. Brown, Boveri & Cie. 
and the directors of the shops of Oerlikon, I have 
been able to make a few experiments to determine 
what results could be obtained with an alternator 
excited in the way I have just mentioned. I have 
ascertained that the increase of voltage witb fall load 
excitation is but a small percentage over that at no 


‘load excitation. 


At the Oerlikon works this self-exciting method 
was applied to the ordinary type of generator manu- 
factured by that firm. The copper ring 2 was done 
away with and the interior brush rubbed directly 


against the core A; notwithstanding this it was pos- 


sible to obtain а current amply sufficient for self- 
excitation as is shown in the following table. 

The first column gives the speed of the alternator 
in revolutions per minute, the second gives the num- 
ber of ampere turns at normal excitation, and the 
third and fourth give the limit of voltage of C and 


the intensity of current on the unipolar circuit in 


which а rheostat was loeated. 


THREE-PHASE GENERATOR WITH 2 x 4 POLES. 
Normal speed 4.50 revolutions, 950 volts, 30 alternations. 


— — — ә — 


| Intensity of 

BETON: | Ampere-turns. | Voltage. sell. УЫ 
tion. 
415 480 x 7 1 0 
415 480 x 12 | 1.8 0 
415 480x185 | 25 0 
415 480 х 25.5 3.1 0 
415 480 х 18 | 1.9 204 
403 480 x 26 | 2.6 420 
405 480 x 24 2.4 420 


Resistance of exciting coil, 2 ohms. 
Maximum exciting current, 26 amperes. 


Admitting as correct the value of density and 
speed at the points of contact of the brushes with the 
rings—the figures being determined with the Sie- 
mens generators with outside collector rings— we 
find that with the generator on whioh we expert: 
mented three brushes of 3 om. by 1 om. would be 


` ample and that the speed could attain 575 revolu- 
tions. 


It is only proper in closing to state that this ar · 
rangemenb could be advantageously applied in the 
construction of émall synchronous motors as well 88 
to transformers destined to be used for electro-chem- 
ical purposes. 
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THE MIDLAND RAILWAY’S ELECTRIC 
LIGHTING PLANT AT LEICESTER.* 


When Mr. W. Langdon in 1895 read his valuable 
paper on The Employment of the Electric Light 
for Railway Parposes,’’ the plant at Leicester bad 
not long been running, and hence the figures of coat 
of working could not be given. Now that the plant 
bas been at work for some few yeara, a resumé of the 

- results achieved will be of interest to our readers. 
During the intervening period many improvements 
have been made to the various engines, machines, 
and other apparatus used, and tbe plant generally 
bas been subjeoted £o more than the renewals usually 
allowed for iu central-station work. Thus the fig- 
ures for repairs and wages are higher for the time 
being than would be found if a obeese paring policy 
were adopted. Mr, Langdon believes in tbe best 
machinery and treating it in the best possible way, 
aod hence the electric lighting stations of the Mid- 
land Railway Company are models of their kind. 

The site available for the station was limited in 
extent, and this influenced the arrangements. In 
fact, due to the increase of the incandescent lighting, 

a portion of the space which has to be used for the 
men’s quarters had at the last moment to be tlirown 
into the engine- room. The lights supplied from the 
station inolude the following: 113 series aro lamps, 
taking 10 amperes each; 23 arc lamps, supplied in 
parallel circuits of two lamps in series; 11 32-0. p. 
incandescent lamps, 189 16 о. p. lamps and 120 
8o.p. Thus the series lighting corresponds to a load 
of 57 KW. and the parallel lighting to about 30 Kw. 

The series aro lighting is supplied from three 

Brash aro lighters of the old open-coil type. The 
regulation of the voltage of these machines, each of 
which is capable of taking 50 aro lamps, is effected 
in the usual way by carbon rbeostats and relays. 
The most noticeable part of the aro lighting gear is 
the switchboard, which was designed by Mr. Lang- 
don's staff and manufactured in the Midland Com- 
pany's sbop. With this board the use of flexible 
cords and plugs is avoided, and the face of the board 
at any time indicates in diagram the circuit arrange- 
mente. Thus the circuits are so arranged that whole 

platforms can be switched on or off from the engine- 
room. In this way the lamps are run on some seven 
different cironits, having from nine to thirty lampe 
each, which are grouped together at the board as 

may be required. The latter is composed of 12 

panels. The panels are of slate, mounted in a 

wooden frame. There is in the center of each panel 

а horisontal metallic axis, on which swivel eight 

eookeis, all connected together. Into these sockets 
loose switch bars with handles are placed, which 
make connection with either jaw in the two rows of 
eight jaws at the top and bottom of the panel. 

Seven of the panels have the central axis oonnected 

to circuit positives, three are connected to dynamo 
negatives, and the other two with voltmeter termi- 
uals. The contact jaws at the top of the panels are 

Positives, and the lower jaws are circuit negatives. 

Thus in building up a number of circuits on to one 

ы switch bar is inserted in the swivel plug 

is й pike юры No. 1, which is opposite to 

Then if No Pag to, Lay. dynamo positive No. 2. 

| . 9 Bre eirouit is wanted next in the series 

i positive is switched on to the negative of No. 1at 

a A : inally, after perbaps another cir- 

No. 2 is used to ds. PIS negative репе. oF ay DAD 

Ud WE 5 on to the negative of the last 

to cut out any аго мы у рлер аз ш pa 
outing it, and pen rom 8 вегїез by short-oir- 
the series the oj es not matter at which part of 

Wien panel, 5 happens to be. Over thege 

to show ME Ciroalé ourrent indicators, 
flowing. Y which way the curr-nt ів 
io in the dynamo circuits. The whcle of the 

— Parts of this switchboard are enoased wi 

- with 


ebonite, except at the contact surfaces, so that it is 
not dangerous to the operators. 

The parallel lighting plant consists of a Brush two- 
pole direot-ourrent dynamo giving 290 amperes at 
115 volts when ranning at 800 revolutions per min- 
ute. This is driven from the same sized gas-engine 
as is used to drive the aro lighters. Besides this 
machine, there are two Siemens dynamos, each capa- 
ble of giving 125 amperes at 115 volts when driven at 
600 revolutions Two smaller gas engines are used to 
drive these two machines. There is notbing special to 
note in the switchboard for this part of the station, 
but the compensator placed in the feeders needs 
special reference, This compensator was designed 
by Mr. W. B. Sayers, and manufactured by Messrs. 
Mavor & Coulson of Glasgow. It consists of a gen- 
erator and motor mounted on the same sbaft, but on 
separate oores, to allow of the fields being separately 
excited. The motor is sbunt wound for running at 
constant speed ou the 110-volt circuit, while the 
generator is series wound. The design of tbis latter 
machine is so arranged that tbe voltage is increased 
in direct proportion to the ourrent flowing in the 
circuit. This little dynamo is wound fora maximum 
of 150 amperes, and then generates 10 volts. Is runs 
at а speed of about 1,080 revolutions per minute. 
Previous to its use trouble was found with the aro 
lamps used in parallel off the low.tension mains, as 
they were apt to hunt. Now the voltage at the far- 
ther end of the line is kept constant independent of 
the load. 

The engines were al] supplied by Messrs. ('(ossley 
Вгов., and are of their special high-speed electric 
lighting type. The engines driving the aro lighters 
and the larger low-tension dynamos are each capable 
of developing 50 HAP , using Dowson gas, and run- 
ning at 200 revolutions per minute. The engines 
have cylinders 16 iu. in diameter aud a 21 in. stroke. 
As there are no batteries as a stand-by, it is eesential 
that tbe engines shall be capable of ruuning contin- 
uously. Hence an efficient arrangement of oiling 
bas been devised, and added to the engines since 
their erection. The crank pin is oiled by means of a 
centrifugal oil shield attached to the crank. A 
sight-feed lubricator drops oil into this, which then 
flows up into the crank-pin bearing. Jn this way 
very prolonged runs in time of fog have been made. 
The system of oil catching has also received special 
attention. The first foundations of the engines suf- 
fered from the oil ranning down and rotting the 
concrete. This necessitated the renewal of the 
foundations, which are now covered with sheets of 
lead, in which cbannels are arranged to conduct the 
waste oil away into suitable receptacles. 

Since the engines were first laid down, counter- 
weights on the cranks have been added by the Mid- 
land Railway Company, which have much improved 
the steadiness of the running of the engines. These 
counter-weights were fixed on in the company’s shops 
and the method of strapping them on by rectangular 
iron bands is particularly peat. The ignition in 
these engines is by means of tubes, both iron and 
porcelain having been tried. We understand that 
the porcelain tubes are found to give satisfaction if 
due care is taken of them. The heating of these 
ignition tubes is done by town gas. The engines 
can be run by either Dowson or town gas, and the 
admission valves and pipes are so arranged that the 
change over from one to the other oan be quickly 
made. ‘This would seem at first sight to bea great 
essential, as the gasholder used for the power gas 
would not run the full load for many minutes if a 
breakdown in the generators oocurred. Mr. Walter 
C. Goodchild, the resident engineer, informs us, 
however, that such breakdowns do not ocour in prao- 
tice. The town gas stand-by is henoe rather an ex- 
pensive luxury, as à minimum oonsumption of 
1,500,000 cubic feet of gas per annum had to be 
guaranteed before the Corporation laid down the 
neoessary mains. Before leaving this {part of our 
subject, we cannot help referring to the painting of 
the engines. This has been done again, and eaoh 


Midland Railway Company. 
At Leicester there are now installed two complete 


sets of Dowron generators and boilers, each capable 
of developing gas for 100 HP. at the engine. Each 
set has its own gas-cooler, hydraulic box, coke-scrub- 
ber and sawduat-scrubber. The boilers are not both 
used at the same time, as опе will supply sufficient 
ateam for both generators. As regards the working 
of the apparatus, we may state briefly, for the bene- 
fit of our younger readers, that the generators consist 
of a closed cylinder with firebars а few inches from 
the bottom. The fire is of anthracite coal, and the 
jet of steam and air under tbe bars regulates the pro- 
duction of power gas. The partial combustion only 
and the decomposition of the steam results in the 
generation of a considerable proportion of carbon 
monoxide, from which power is obtained in the ex- 
plosiun. This is the rough idea, but in the detailed 
working of euch a plant great care is needed to as- 
certain the best metbod of working to produce uni- 
form and good gas. 

It is to the determination of the best method of 
working these generators that Mr. Goodchild, the 
resident engineer, has devoted special attention. 
The results he has achieved oan be best seen from the 
following figures: The total cost per unit for the 
half-year ending December, 1895, was 3.30d., and in 
this period 4.6 Ib. of coal were consumed in the gen- 
erator for every Board of Trade unit developed by 
the dynamos. For tbe first half year of 1896 the 
cost per unit was 3.09d., and tbe pounds of coal per 
unit 3.66. Finally, for the first half of 1897 the cost 
per anit was further reduced to 2.8d., and tbe coal 
per unit to 3.03 Jb. From these figures it will be 
seen that the coal required has been reduced from 
46 Ib. to 3.03 1b., or by 34 percent. This reduc- 
tion has largely been effected by the use of acheaper 
class of coal. Up to July, 1896, both the generators 
were worked with ordinary anthracitecoal. At that 
date one of the generators was altered to use ma- 
ohine-washed authracite peas, whioh cost 5s. to 93, 
at the pit'8 mouth. After adjusting the working 
arrangements, it was found that 25 per cent. better 
gas could be obtained with the small coal. With 
the ordinary anthracite a fire about 4 ft. deep was 
used in the generator, whereas with the machine- 
washed peas 18 in. of fire gave best resulta. 

Tbe better results obtained are said to be due toa 
greater uniformity in the fire itself. With the large 
coal and the cup and cone method of charging, the 
larger pieces get to the outside and allow а certain 
proportion of steam and air to get through unaffected. 
With the small coal the grate acea has been reduced 
to 2 ft. 6 in., while the lining of the generator is 3 
ft. The second generator was converted to use the 
peas soon after the improvements in the quality of 
gas had been established. The advantages of the 
small coal may be summed up as follows: First, 25 
per cent. better gas. enabling the 100 Hr. furnace to 
develop 120 НР. to 130 HP.; second, a more even 
quality of gas; third, the reduotion in the cost of 
fuel; and lastly, the fact that the generator can he 
started up in much less time. It is usually found 
that in 10 minutes good gas is obtained. 

The complete figures as to the cost of working at 
Leicester for the half year ending June 30, 1897, are 
as follows. The second column, headed 1896, gives 
the corresponding figures for the first half of that 


year: 


1896, 1897. 
Arc lamps in use 137 141 
Incandescents.............. 288 320 
Total units... .....,....... 126,514 137,070 
Total coat £1,631 9s. 1d. £1,601 15a. 9d. 
Total cost per unit........ 8.094, 2. Ad. 
Labor per unit.............. 1.424. 1.494. 
Stores and carbons........ I. Iod. 86d. 
Repairs e 13d. 16d. 
GG lll! 82d. ‚184. 


For the same half-year in 1897 the cost per unit 
generated by town gas was 1.421. For comparison 
with a steam plans the figures obtained from Derby 
for the same half-year (are (as follows: Total ‘coat, 


40 


2.7d. per unit; coal, .38d. At Derby, however, 
there are no aro lamps to be trimmed, which saves 
considerable in the labor item. At Sheffield the 
figures are 2.64d. per unit for total cost and .54d. for 
“| is interesting to note that if the Leicester instal- 
lation bad been worked without any town gas being 
used, the average oost per unit would be reduced to 
2.67d. This figure is easily ascertained from the 
quantity of town gas actually burned during the 
half-year, and the corresponding cost of anthracite 
peas to produce the same power. 

In conclueion, we have to express our thanks to 
Mr. W. Langdon for his courtesy in placing these 
figures at our disposal, and for kindly allowing us to 
inspect the works. We also have to thank Mr. 
Goodchild for explaining the various steps whioh 
have been made iu perfecting the plant. 


TRAMWAY POWER FROM LIGHTING 
STATIONS—WHAT IS А FAIR PRICE 
TO CHARGE ** 


The present seems an opportune time for bring- 
ing to a point the discussion which has for some 
time been carried on regarding the question of what 
is a fair price to charge for electricity for tramway 
purposes when the power is generated by a lighting 
company or by a local authority at their lighting 
station. The divergence of view between the elec- 
tricity seller and the electricity user is wide. We 
8ball here attempt to bring out the issue by giving a 
statement of views on each side. Of course, the 
subject can only be dealt with generally, because 
every district of the country—one might almost вау 
every separate town—presents its own local condi- 
tions and pevuliarities which have their effect on 
prices. The situation which has led to the disous- 
sion is briefly this. In some towns the local author- 
ities who run electric lighting stations have refused 
to consent to tramway companies adopting electric 
traction unless the companies buy the current from 
the local authorities, and, of course, pay tbe price 
which the sellers demand. In other cases there 
may be circumstances which render it advisable for 
the tramway companies to buy power from the local 
authorities or lighting companies, instead of gener- 
ating current themselves. The owners of the light- 
ing stations say they cannot afford to sell the current 
at less than a certain rate; the tramway companies 
maintain that it can profitably be sold at a much 
cheaper rate, and that if the bigber price is insisted 
upon they simply cannot afford to use eleotrioity. 
This is the situation, and as there has been com par- 
atively little practical experience as yet in this 
country of the cost of generating eleo:ricity for 
tramway purposes there is some room for uncertainty. 
In fact, so far as published accounts go, there is 
nothing to show what is the cost per Board of ‘Trade 
unit of generatiug current for traction. 

We shall first give a statement of the case from 
the point of view of the seller—that is, the local 
authority or the electric lighting company. The 
accounts of these bodies show a wide divergence iu 
the cost (per unit sold) of producing ourrent, vary- 
ing with the locality and the amount produced. Of 
four local authorities selling more than a million units 
per aunum, the average cost is 1,63 pence; of four 
selling between half a million aud a million units, 
the cost is 1.95 репое. At the other end of the sale, 
of twenty selling less than 200,000 units each, the 
average cost is 3.51 pence. Among companies one 
sells more than a million units annually, and the 
cost of production is 2.44 pence. Three sell between 
half a million and a million units annually, and the 
average cost is 2.28 pence. Omitting as before the 
medium quantities, we may jump to twelve com- 
panies selling less than 200,000 units each, and here 
the average cost is 4.26 pence. All these cases ex- 
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clude the Metropolitan area where the price of 
labor and in fact of most things is very high. 

Taking up now the statement made to us the 
other day by the manager of a large eleotrio lighting 
company, he points out that even in several towns 
on the Continent where more than a million and a 
half units are sold annually, the price cbarged is 
about 134. per unit. He thinks it could not possibly 
be less, and lays stress on the contention that with a 
tramway plant the load factor in proportion to the 
total capacity is as a rule not more than 50 per cent. 
When a plant is running at half load (on the aver- 
age) the steam consumption is much greater in pro- 
portion than if the plant were fully loaded. With a 
lighting plant the average load factor is much higher 
and therefore the economy is greater. Then for 
tramway work it is wise to havea large reserve of 
power standing idle во as to provide for extra traffic 
and breakdowns. If half of the plant is in reserve 
as а гше, then the load factor on the whole machin- 
ery in working order may be only 25 per cent. Yet 
enough revenue has to be got to pay the interest on 
the whole plant, without saying anything of profits, 
On the other hand in а lighting station, faking load 
to plant capacity running, it is not impossible, nor 
even uncommon, to get 80 per cent. utilized. Besides 
these things, and partly dependent upon them, is 
the fact that the load ona lighting station is not 
subject to such rapid and frequent enormous changes 
as that on a tramway power station. In the latter 
case the load often jumps from almost zero to a few 
hundred amperes in a moment, or vice versa. This ig 
very trying on the plant, and it isa trial to which 
lighting stations are little subject, 

In the case of a lighting company or local author- 
ity providing current to a tramway company, the 
items actually chargeable to the traction plant would 
be coal. oil, and say, three additional men’s wages. 
The lighting station Superintendent would also 
superintend the traction plant. As to capital, spe- 
cial traction dynamos and engines and additional 
boilers would be necessary. Upon these interest and 
depreciation would have to be allowed. To meet 
all these things the oharge for current sold to the 
tramway company, if the quantity sold was less than 
100,000 units per annum, would have to be at least 
fourpence per unit. If larger quantities were sold, 
the cost per unit would be less. In the Midlands, 
with coal at the door, a million units per annum for 
traction purposes might be sold at lid. per unit, but 
in other parts of the country 16 could not be done 
for less than 2d. As to the possibility of dynamos 
and a system of circuits being devised which would 
Serve for both lighting and traction, our informant 
thinks it probable something of the kind will be 
done in the future, so аз to keep down capital ex- 
penditure and give a better load factor all over the 
plant. Perhaps some development of the three-wire 
system now coming into use for electric lighting may 
solve this point. At present, with a 220-volt pres- 
sure, double that difference of potential can be got 
on the three-wire system between the two ''out- 
side“ wires when the two dynamos are coupled up 
in series. A potential of 440 volts approximates to 
some extent to the 500 used for tramway purposes, 
Thus far the statement from the sellers’ point of 
view. 

Next we give some arguments from the buyers’ 
standpoint, as communicated by the management of 
& prominent traction company. The main feature is 
that the cost of electricity is not determined by the 
quantity produced but by tbe period of time per day 
during which it is used. While it is true that when 
machinery is running it is very much cheaper per 
unit to produce a larger than a smaller quantity, it 
must be borne in mind that if the machinery is not 
utilized to the fullest extent every unit obtained 
costs more than if the machinery is constantly and 
fully employed. For example, if the plant is fairly 
well loaded, for say, sixteen hours a day, as when 
used for tramway purposes, it is much more economi- 
pally employed than if only loaded three or four 
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hours a day, as for lighting Purposes alone. Apart 
from the question of men’s wages and paying men 
to stand by in winter to have everything ready for a 
fog, it can be seen that the few hours’ lighting per 
day have to bear the interest on the capital and all 
the management expenses. This, our informanta 
insist, is a moat important point, and its value will 
readily be recognized. 

| In Brighton the 
ordinary consumer of current for lighting Purposes 


hour’s lighting, 


supply the charge is 
44d. per unit, If the Consumer uses the electric 
ourrent for sixteen hours a day (as a tramway com- 
pany would), he pays 7d. per unit for the first hour, 
and fifteen times 12d. for the rest of the time, or 
2234. for the whole period. (Readers need hardly 
be reminded that the unit includes a time element. 
Seeing that it is 1,000 watt-hours). The obarge 
then for the whole sixteen hours is only 1.8 pence 
per unit. The Brighton Town Council herein recog- 
nize the importance of having a load distributed over 
а long period of the day (or night), and give this 
great encouragement to the consumer, no matter on 
bow small a scale may be his demands. The lesson 
drawn is that even more favorable treatment can 
safely be conceded when dealing with a tramway 
Company who want current for at least sixteen 
hours per day, and who will require perhaps half or 
two-thirds of the total load on the electricity supply 
station. Having such а lurge customer, the local 
authority or lighting company can well айога to put 
down special plant, and can have cheaper arrange- 
ments (proportionally) for the staff running the 
station. Consequently, special terms should be 
granted to such a large oustomer—a customer before 
whom all others individually pale into insiguificance. 
The Brighton system of charging for light requir: s а 
special instrament to record the duration of use, and 
this was devised by Mr. Arthur Wright, engineer to 
the Corporation. The wisdom of the system is shown 
by the fact that it has been adopted in many towns 
all over the country. 

In Mr. E, Garcke’s Manual of Eleotrical Under- 
takings " for 1897 we notice that some refereuce 18 
made to this subject, and the point is einpbasized 
that the oost of supplying elect: icity depends more 
upon the rate of Supply tban upon һе quantity 
supplied. The great bulk of the expense is governed 
by the maximum demand. 

To return to our informants, they insist that an- 
other very important point is that in a lighting 
Station the obarges made to the publio and the coste 
of production given are calculated on every unit ac- 
tually supplied to the lamps. The total amount so 
Supplied is considerably less than that produced in 
the stations, because there is a great loss in distribu- 
tion and because there is as a rule a quite apprecia- 
ble proportion of the total output consumed in 
lighting the station itself and the premises connected 
with it. This fact is very арб to be overlooked. 
The result is that both the charge to the consumer 
and the cost of production returned are materially 
higher per unit than they would be if every unit 
generated were sold. The local authority or light- 
ing company cannot charge the consumers for every 
unit generated; the charge is for every unit consumed 
by the customer as registered by the meter on his 
own premises. But if a tram way company takes 
current from a lighting station the сазе is quite dif- 
ferent. The tramway company buys the current at 
the producing station, as measured by the station 
instruments at the point of exit, and therefore pays 
а great deal more than if it were to pay at the same 
price per unit for the current actually taken by the 
oars. 

In this connection we have looked up the accounts 
of a large number of lighting stations, and fiud that 
the percentage of current actually sold to current 
generated varies from 61 to 98. The latter figure ia 
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quite exceptional, and the average may roughly be 
taken at from 75 to 80 per cent. Apart, therefore, 
from any other consideration whatsoever, the tram- 
way company should have a reduotion on the ordi- 
nary obarges of at least 20 per cent. 

Regarding possible improvements or modifications 
of eleotrio lighting dynamos and oircuita, our in- 
formants say that it will always be necessary to bave 
separate generators for tramway purposes in order 
that the records insisted upon by the Board of Trade 
as to insulation, drop in potential, eto., may be 
kept. | 

Having oonoluded the statement of the two views 
of the case, one other point—it is not a very large 
one but it is cumulative—should be mentioned. The 
owners of lighting stations have to supply, lay and 
maintain their own mains, and this cost is part of the 
“oost of production per unit sold." But а tram- 
way oompany would provide and maintain their 
own conductors and feeders from the switchboard 
all over their lines. 

Doubtless the above considerations are not ex- 
haustive on either side. So far as they go, however, 
the bulk of proof seems to rest witb the tramway 
companies. There can be no doubt about the fact 
that we have not yet seen the end of possible econo- 
mies in the production of electricity when on a large 
scale, and when spread over the greater part of the 
twenty-four hours. A recent example from America 
will illustrate the point. On the tramway system 
of Brooklyn, amounting to 254 miles of track, the 
cost of power during the year ended June 30 last 
was only a sbade over one halfpenny per oar 
mile, Per unit it was a little over one lartbing, 
and in the Kent Avenue station of the company 
(where 15,000 horse-power is installed) the cost per 
unit was just a shade above а farthing, The items 
included in the cost are fuel aud supplies, labor and 
repairs The corresponding items per unit sold ” 
at lighting stations in this country vary from one 
penny upwards, and the average may be put at 
about twopence. In this country it may be taken 
that on the whele the amount of current required 
percar mile is from .7to .8 of a unit, against one 
unit or more in America. The difference is largely 
due to the fact that in the United States the demand 
for high average speed leads to very suddeu start- 
ings alter the stoppages, which consume an inordi- 
nate amount of current. On the question of quantity 
of current required, therefore, existing lighting 
stations need not be troubled, Take a town of mod- 
erate size with ten miles of double track or its 
equivalent in double and siugle. A mileage of 300 
car miles per mile of double track per day £s not ex- 
travagant. This is 3,000 car miles per day, or, in 
round figures, over a million car miles per annum. 
At. 75 of a unit per car mile we get three quarters 
of a million units per annum. The caloulation need 
not be applied to the large cities, because there the 
tramway companies or local authorities will no 
doubt produce the current independently of апу 
lighting Stations. On the whole there seems to be 
good ground for contending that in the neighbor- 
hood of coalfields at all events the charge for power 
by lighting stations should not exceed three half- 
pence per unit, and should in many cases be consider- 
ably below that figure. 


Electrical Activity in Texas. 

A meeting of the executive committees of the 
Texas Gas & Electric Light Association and the 
Texas Street Railway Association was held at 
Austin, Texas, on January 16. Mr. L. T. Fuller 
presided. After some discussion it was decided to 
2 4 joint meeting of both Associations at Laredo, 
: 5 9, 10, 11 and 12, 1898; to extend 
m itation to the gas апа electric street railway 
i Power men of Mexico, and to devote а part of 

programme to papers prepared by the latter. 
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LONDON NOTES. 


[From our London Correspondent. | 


Telegraph Rates from Europe to Jamaica. 


By an arrangement arrived at by the West India 
& Panama and associated English telegraph com- 
panies a large reduction in telegraph rates between 
Europe and Jamaica came into force on January 1. 
The rate hitherto has been 5з. 10d., but it is now 3s. 
per word—a reduction of 2s. 10d. This reduction is 
to be extended to the West India & Panama Com- 
pany’s stations east of Jamaica, and will also include 
Demerara. 


Principles of the Electric Telegraph. 

Prof. Oliver Lodge has just been delivering a 
course of six lectures adapted to a javenile auditory 
at the Royal Institution of Great Britain. Не di- 
vided his subject off into the following sections : 
(1) The production of an electric current; (2) de- 
tection of an electric current; (3) land telegraphy; 
(4) ocean telegraphy; (5) principles of wire and 
cable signaling; (6) space telegraphy. The lectures 
being specially prepared for young people were of 
course very elementary and the many experiments 
shown were on the same lines. As usual with the 
Christmas lectures at the Royal Institution, large 
audiences have been in attendance. The chief in- 
terest undoubtedly centered around the conclading 
lecture on Saturday, January 8, when “ Wireless 
Telegraphy " was the subject. Dr. Lodge has done 
а good deal in this direction. An outline of his leo- 
ture gives these points: Ancient methods of signal- 
ing tbrough space, followed by comments dealing 
with eleotrio methods.  Electrio wireless telegraphy 
depends on the emission into space of а wave or 
pulse equally electric and magnetic. А wire could 
guide this impulse toa destination, but without a 
wire i& spreads like sound. "The lecturer next dealt 
with telegraphy by magnetic impulse alone, detected 
by induced currents, and best directed by iron; te- 
legraphy by electric impulse alone, detected by elec- 
troscope, and best detected by copper; telegraphy by 
eleotro-magnetio impulse, a true and simple wave of 
the electric and magnetic energies are equal, with a 
definite velocity; production of electro-magnetic 
waves: Henry, Helmboltz, Lord Kelvin, Feddersen 
showed that a Leyden discharge was oscillatory, 
Clerk Maxwell, FitzGerald and Hertz showed that 
such oscillations emitted waves; detection of elec- 
tromagnetic waves at a distance: by Hertz, Branly 
and by many other experimenters; recent attempted 
application of the waves and their detectors to actual 
business telegraphy; meaning of electric resonance, 
or syntony, and absence of it from the practical at- 
tempts so far made and published; mode by which it 
may be attained; syntonic telegraphy; electro- 
magnetic waves and detectors for them are also in 
reality very ancient; the sun or a candle is an emit- 
ber, the eye or a photograph plate isa detector; in 
other words, ordinary light consists of a succession 
of true waves, with equal electric and magnetic en- 
ergies, traveling in the ether at the speed of a pure 
aud simple telegraphio signal. 


Underground Electric Railways for London. 


The construction of the underground woik4 in 
connection with tbe several railway linea beneath 
the city of London is making good progress, and it is 
expected tbat before many weeks bave passed one of 
the lines—the Waterloo & City line—will be on the 
verge of completion. The tunneling operations for 
the Central London line aud the extension of the 
City & South London line are making head way, but 
no idea can be given as to when these lines will be 
ready for running. There are во many schemes and 
proposals on foot of this character that one is likely 
to be bewildered. Тоа few years underground Lon- 
don will be quite а network of electric railways. 
Two new schemes of which ofticial notice has lately 
been given are the New Cross & Waterloo line and 
the Charing Cross & Paddington Electric Railway. 


41 


— 
E 
> —— ы Ый чы? 
— — = 


The Charing Cross line will commence at Northum- 
berland avenue апа terminate near the present Pad- 
dington station of the Great Western Railway. Tbe 
new line will be connected with the Paddington sta- 
tion of the Great Western Railway by means of a 
subway. The capital of this scheme is somewhere 
about seven or eight million dollars divided into $50 
abares, and there will be from two to three millions 
in debenture stock. The line is to be completed 
within five years, daring which time intcrest is to be 
paid out of the capital. The New Cross proposal, for 
which a private bill has been deposited, provides for 
the construction of an underground line from Old 
Kent Road, close to the London, Brighton & South 
Coast Railway, to Waterloo Road near the South 
Eastern Railway. The fotal length of the line will 
be a furlong or so over three miles and tbe work is 
to be completed within five years. The capital of 
the undertaking would be about four or five million 
dollara, with about one and a half million dollars in 
debenture stock. 
London's Maximum Current Demand. 

It appears that great difficulty is experienced by 
electric lighting companies and local authorities who 
supply electricity in London in providing sufficient 
energy to enable them to meet the demands of con- 
sumers at certain times of the day, while the pro- 
duotion by eaoh separate company and local au- 
thority of sufficient energy to meet the maxiulum 
demands involves &һе expenditure of large sums of 
praotically unproduotive capital, and results in the 
consequent inorease in price that bas to be paid for 
the current. It is proposed to overcome these diffi- 
culties by a company which seeks power from Par- 
liament to erect generating stations ou one central 
spot in Marylebone, on the banks of thc Regents 
canal, and from this point to supply electrical en- 
ergy in bulk to any company, body or person at ar- 
rauged terms. 


YOU CAN'T STOP 'EM. 


The Fury of an Unfettered Element Fails to Crush 
Them—tThe Fire Fiend Defied. 

The news comes from Attica, Ind., of the destrac- 
tion by fire of the big laboratory and oftice building 
of the Sterling Remedy Cou.pany, makers of Cas- 
carets Candy Cathartio and No-To-Bac, the original 
guaranteed tobacco habit cure. The preparations 
made by this big corporation are known throughout 
the world, and disaster came like a bolt out of aclear 
sky. 

The fire broke out in one of the packing rooms on 
the third floor during the noon hour, and had made 
considerable head way before it was discovered, The 
primary cause was a defective flue through which 
the fire was communicated to а big pile of packers 
made to contain the Pyramid of Health standers 
so familiar to all on the retail druggists’ counter. 

As soon as it became apparent that the fire depart- 
ment would have difficulty in combating the flames, 
the work of saving the thousands of valuable docu- 
ments, contracts, files, millions of booklets and tons 
of advertising matter was begun with the utmost 
energy. The Sterling Remedy Company is the prin- 


cipal industry of the beautiful little oity of Attica, 


employing several hundred people, besides being 
affiliated with the interests of the Indiana Mineral 
Springs, tbe famous Magno-Mud Cure. The entire 
population was worked up to a frenzy of excitement 
aud hundreds of men, women and children vied with 
each other in carrying the contents of the burning 
building to places of safety. 

The entire neighborhood was covered with scattered 
heaps of printed matter, letters, furniture, Cascarets 
and No To-Bac, in interminable confusion, while the 
firemen struggled with the fire. 

Meanwhile the almost proverbial energy and pres- 
ence-of-miud of ‘‘ Hfustling ” Harry Kramer, the 
general manager of the Sterling Remedy Company, 
was displayed. Не was the coolest man at the scene, 
and while the destruction was going on was formu. 
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lating a plan for oontinuing the business without 
interruption. He quietly walked away, and seoured 
в big carriage show room near by, and һай all office 
furniture, charred and dilapidated as it was, taken 
there. Before the boxes bad ceased burning in which 
the fire originated, orders were being diotated in the 
make-sbift office for new supplies, and car loads of 
material were ordered by wire while the streams 
were playing on the ruins. Several shipments were 
made the same evening from goods saved, and on 
Friday morning all departments were at work in 
various rooms about town, while a gang of men were 
clearing away the wreckage preliminary to rebuild- 
ing. 

The actual damage amounts to many thousands 
of dollars; the loss due to interruption of business 
and confusion of detail is inestimable, but pluck and 
energy of one man will turn defeat into victory and 
move the wheels of business to ever-inoreasing speed. 
Nothing can stop the success of Cascarets and No-To- 
Bao with such characteristio force behind them. 


The General Electric Company owed on January 
1, 1898, 81,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its common stook since August, 1898. 


GENERAL NEWS. 


What is Going On in the Electrical World. 


Akron, O.—George W. Crouse, one of the receivers 
appointed for the Akron Street Railway & Illuminating 
Company, has stated that the company would soon be 
reorganized, and that the bond issue, the interest on 
which was defaulted, would be decreased. 


Amsterdam, М. Y.—A. Jay Devendorf and Henry A. 
Devendorf have entered into an agreement with the Am- 
sterdam Street Railroad Company, the Amsterdam Arc 
Light Company and the Edison Electric Light & Power 
Company to furnish bydraulic power for fifteen years, 
beginning soon after April 1. The plant will be located 
on Schoharie Creek near Mill Point. 


Atlanta, Ga.—A company of New York and Pennsyl- 


vania capitalists has acquired control of the Chattahoo- 


chee river from Jones’ Shoals to Power’s Ferry, and 
have taken options on land valued at $175,000, includ- 
ing three shoals capable of developing 11,000 horse. 
power. The projectors have secured all the options 
they need and uuder legislation enacted at the recent 
session of the General Assembly are given power to сор: 
demn property needed for the development of the water 
power in the'same way that property is condemned for 
railroad purposes. Col. Н. Н. Berry, of Gainesville, а 

rominent lawyer, representing the capitalists, has filed 
in Fulton Superior Court an application for & charter 
for the Atlanta Water Power Company, aud their agent, 
Colonel Cook, an English engineer, isexpected toarrive 
here soon to begin active work on the development of 
the water power. 


Chicago.—President Louderback of the Lake Street 
Elevated Railroad Company is quoted as authority for 
the announcement that the suburban trains of the Chi- 
cago, Milwaukee & St. Paul Railroad will soon be op- 
erated by electricity instead of steam, and that already 
contracts for furnishing electric power for the trains 
had been entered into with the North Chicago and 
West Chicago Street Railroad Companies. 


Charleston, S. C.—A bill has been presented in the 
Legislature at Co'umbia to incorporate the Charleston & 
Seashore Railroad Company, whose object 18 to build and 
maintain an electric road in Christ Church Parish, 
Sullivan’s Island and Long Island, to the ocean. The 
incorporators are J. S. Lawrence, Philip H. Gadsden, 
W. W. Lawton and their associates. The bill empowers 
the company to manufacture, produce, generate and 
supply light, power or heat, not only for the purposes 
of the said 1ailway, but for sale to the general public. 
The capital stock is placed at $500,000 


Cincinnati, O.—The Bullock Electric Manufacturing 


Company is said to have fixed upon a site at Norwood, a 


suburb of Cincinnati, for its new works, and a! a cost 
of $100,000 will build there, the Enquirer’’ says, опе 
of the most attractive and modernly arranged manu- 
facturing establishments in Cincinnati." When the 
new works are completed 300 men will be employed. 


Cleveland, O.—Thelargest armature for the largest 
generator of electricity ever made in the world for a 
trolley railroad has been completed in Cleveland, and 
shipped from the works of the Walker Company for 
Brooklyn, N. Y. The whole generator when assembled 
will be twenty feet high, twenty feet long and fifteen 
wide. It is the first of a pair of such monsters being 
made by the Walker Company for the Brooklyn Heights 
Street Railway Company. The armature weighs 99,000 
pounds. It is 7) feet wide and 10 feet high. 


Denver, Col.—Neil McDonald of New York, a prom- 
inent railroad promoter and builder, was a recent 
visitor in Denver, the object of his visit being, it is 
understood, to consult with interested parties in regard 


toa Коно to build an electric line from Denver to 
Boulder. 


Dolgeville, №. Ү.— Тһе formal opening of the genera- 
ting plant of the Dolgeville Electric Light & Power 
Company was celebrated in this village on the 15th 
inst. The village was dressed in holiday attire in 
honor of the occasion, nearly all of the business places 
and many of the private residences being decked with 
flags and bunting. A large number of distinguished 
visitors from all parts of the State had been invited and 
most of these were present, among them Lieut. Governor 
Woodruff, who was selected to start the machinery. In 
the evening a banquet was provided in the Turn Hall, 
which was splendidly illuminated with electric lights. 
Several g speeches were made and Alfred Dolge, the 
enterprising head of the company, delivered an address 
in which he dwelt upon the rapid growth of the village 
and pointed out its availabilities as a manufacturiug 
center. 


Fort Wayne, Ind,—The Ft. Wayne Electric Corpora- 
tion has recently equipped its polishing room with an 
apparatus for purifying the atmosphere of the room by 
carrying all sand or small particles of metal loosened by 
the polishing machines into tanks on the outside of the 
building. The apparatus consists of a series of pipes 
leading from the machines toa large drum in which an 
exhaust fan revolves at the rate of about 1,600 revolu- 
tions a minute. The draught caused is strong enough 
to remove the dust of the machines and will prevent 
neg sickness caused by the men having to inhale this 

ust. 


Guthrie, Ok.—The Guthrie electric light plant has 
been sold to J. W. Bedle of Lacey, Minn., and J. О. 
Severns of this city. The plant is valued at $30,000. 


Houston, Tex.—Blake Dupree, receiver of the Citi- 
zens' Electric Light Company of Houston, has filed his 
bond with the clerk of the United States Court in the 
sum of $10,000 and taken possession of the property. 


Joliet. Ill. —By unanimous vote of the city council 
the Joliet City Railway Company has been given & 
franchise for fifty years and several miles more of 
streets. The company has $500,000 invested, and will 
put $200,000 more in this winter. This is the first 
franchise granted under the Allen law, which was 
passed at the Jast regular session of the Legislature. 
The public in general arein favor of the franchise 
granted. 


Milwaukee, Wis.—The '' Sentinel ” says: The Gen- 
eral Electric Company is reported to have an alliance 
with the E. P. Allis Company of this city to furnish 
electric equipments for large plantsin all parts of the 
world. The Allis Company furnishes the engines, 
while the electric company furnishes generators. 
Equipment is now being furnished for the cities of 
Dublin, Madrid and other European towns.“ 


New Orleans.—The directors of the Orleans & Jetler- 
son Railroad Company have abandoned their original in- 
tention of using compressed air as motive power for the 
road and decided to adopt electricity. They have 
closed a contract with J. W. Cottin of New York for the 
entire construction of the road and its equipment with 
the trolley system. 


New York.—The purchase of a controlling interest in 
the Union Railway Company ('' Huckleberry Road) 
bythe Third Avenue Railroad Company greatly widens 
the field of its operations. The Union Company has at 
present single and double tracks laid in thirty-seven 
miles of streets, and has franchises for fifty-four miles 
of streets in the district north of the Harlem River. 
The company’s statement for the year ending June 30 
last showed that it earned $86,391 over and above all 
fixed charges and taxes. 

New Haven, Conn.—A dispatch from Torrington to 
the '' Leader " states that Capt. J. M. Murphy, inventor 
of the '' Safety Third Rail Electric System," has made 
arrangements with a manufacturing firm at Torrington 
for the construction of a complete model of his system 
which 18 to be sent to London for examination by some 
railroad magnates. The dispatch adds that “a con: 
struction company has been organized, with two mii- 
lions capital and Henry Villard, formerly of the North- 
ern Pacific, as president. Theswitches are so far made 
in New York, but Capt. Murphy has not yet given up 
his hopes of the concern deciding upon Torrington if 
proper inducement is made.“ 


Owego, N.Y.—The Decker.-Hinckley Electrical Man- 
ufacturing Company’s manufactory is fast nearing com- 
pletion in this village and promises to be опе of the 
most completely equipped establishments in this section 
of the State. The company will make a specialty of an 
automatic switchboard which Mr. Decker has patented 
in this country and abroad. The members of the com- 
pany are Ward Decker and Edward J. Hinckley. 


Peoria, Ill.— The stockholders of the Peoria & Pekin 
Traction Company have voted to increase the capital 
stock of the company from $300,000 to $500,000, They 
also voted to issue bonds to the amount of the stock, 
the bonds to be for $1,000 each. 


Reading, Pa.—There is now a strong probability that 
the electric railway between this city and Boyertown 
will be built. The right of way has all been secured, 
and it is stated on good authority that New York and 
Philadelphia parties are ready to buy the franchise 
and construct the road. 


Schenectady, N. Y.—The General Electric Company 
is preparing plans for a large iron foundry to be located 
in this city. The officials of the company also announce 
that they are considering the advisability of removing 
the lamp works now located at Harrison, N. J., to 
Schenectady. 


Schoolcraft, Mich.—The question of bonding the vil. 
lage for electric lights and water works was to be voted 
on January 25. 


Sheffield, Tenn.—The Mussel Shoals Power Company, 
organized here a few days ago, proposes to establish a 
$500,000 electrical plant at Mussel Shoals in the Tennes. 
see River and furnish power, light and heat toa number 
of towns within a radius extending twenty or thirty 
miles from the station. Ample capital for prosecuting 
the work is said to be available and there seems to be no 
doubt here that it will be carried to a successful end. 
The officers ofthe concern are: T. L. Carter, president; 
C. B. Ashe, vice-president ; J. Б. Coleman, secretary 
and treasurer. 


Shippensburg, Pa.—The Shippensburg Electric Light 
Company has reorganized and elected the following 
officers : J. L. Barner, president; W. J. Coffey, treas- 
urer, and James Fleming, secretary. 


Sterling, Col.—The town board has appointed a com- 
mittee consisting of three of its members—C. M. C. 
Woolman, J.C. Akin and A. G. Sherman—and three 
citizens to make investigations as to the cost of water- 
works and an electric light plant. 


Stonington, Conn.—A plan is being considered here 
for furnishing electric lights for the borough and for 
Noank, Mystic and Old Mystic from one plant. The 
officers of the board of trade are taking an interest in 
the question and making investigations as to the feasi- 
bility of the project. 

Tonawanda, N. Y.—The Tonawanda Street Railway 
has been sold at sheriff's sale to the Michigan Pipe 
Company for $50,000. The new owners will operate the 
road. 


Toledo, O.—A number of East Side business men are 
seriously considering the question of erecting another 
electric light plant in this city. The plan proposed is 
to form a company with $100,000 stock, one-tenth of the 
sum to be paid їп at once ard assessments to follow. 
The *‘ Blade” says: The East Side is at present pay- 
ing exorbitant prices for electric lighting, and the 
citizens are going to solve the problem by having a 
plant of their own. The franchise will be asked for as 
soon asall plans are complete, and the stockholders 
will petition for the right of way through the alleys of 
the East Side. Residences and business houses will be 
lighted from the plant ata much more reasonable rate, 
it is claimed, than is now charged.“ 


Victor, Col.—Work is to be pushed on the electric 
railroad between Canon City and Victor with the hope 
of getting it into operation early in July. The power 
for the road is to be furnished by an immense water 
plant at Canon City, from which electric power is to 
be generated sufficient to operate the line as well as 
supplying powerand electric lighting facilities for the 
different mines adjacent to the company’s right-of-way. 


PERSONAL AND MISCELLANEA. 


Frank Gilchrist, chief electrician at the Etna Standard 
Iron & Steel Works at Mingo Junction, O, was instantly 
killed on the evening of the 16th iast. by the explosion 
of a separator connected with the electrical depart- 
ment. He was thirty-five years old and leaves a wife 
and two children. 


The only son of King Humbert of Italy is passionately 
fond of electrical research, and is said to be well ac- 
quainted with almost every species of electrical applica- 
tion, whether it relate to light, motive power, sound or 
photography. He has been one of the most successful 
experimenters with the X-rays. The prince has great 
admiration for Edison, and if he carries out his inten- 
tion of coming to America in the spring, will probably 
make the aequaintance of the ''Wizard," if young 
Tom's ascendancy does not create a doubt in his mind 
a8 to which is best entitled to royal cognition. 


W. C. Hubbell, president of the Hubbell Electric 
Light Company of Scranton, Pa., has gone to Europe to 
negotiate the sale of the foreign patents for the electric 
bicycle and miner's lamp of which Mr. Hubbell and his 
son, Н. C. Hubbell, are the inventors. Mr. Hubbell 
wasaccompanied by E. P. Mucklow of the firm of Boyle 
& Mucklow, who is interested in {һе patents. 


* One of the sofest snaps in all Michigan," says the 
Saginaw '' Herald," ''is possessed by the motormen of 
street car No. 70, which makes a 300-yard run from 
Washington avenue to the approach of the Bristol street 
bridge severaltimes a day. He was never known to 
have a passenger, his report to the headquarters of the 
line never shows receipts and he runs his lonely car 
over the ridiculously short space allotted to bim at reg- 
ular intervals—every time it occurs to him and he feels 
so inclined. There is no danger of a collision on this 
line, for no other car ever trespasses on the rails set aside 
for the use of the dummy car. There is no danger, 10 
fact, from any cause, unless it be, perhaps, from ennui 
tothe lonely occupant, or running too far onto the 
bridge and taking a cold bath suddenly. The cause of 
the running of this burlesque car is that the Consoli: 
dated Street Railway Company might not lose their 
franchise, for by abandoning а single division. of the 
system they forfeit the franchise to the entire city. 


The Denver Republican“ states that J. C. Henry, 
of Denver, formerly employed as an expert by the Gen- 
eral Electric Company of New York, has just secured а 
patent for an electric controlling device for trolley cars. 
By Mr. Henry's method, which does away with brakes, 
the motor, when a stop is to be made, is changed into в 
generator by simply turning a handle in control of the 
motorman. This forces the current back into the wire 
aud by eliminating the friction of ordinary brakes, 
makes, according to the estimate of the inventor, & 
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ving of 40 per cent. of the power needed to operate the 
line. E The power that is generated by the change of 
the motors into dynamoe passes into the wire and is 
used to operate other cars. 


The United States Time & Weather Service Company 
bas applied for a franchise in Philadelphia permitting 
it to erect ‘‘ meteorological columns“ in the streets and 
connect them with electrical conductors. The columns 
as described to the council committee are square pillars 
about 16 feet high. On the top of the column isa time- 
ball device which by means of electrical connections 
with Washington would be dropped at noon exactly. 
Beneath this time ball the column has clock faces show- 
ing the hours of the day, and under the clock are 
panels of glass on which advertisements are to be 
painted. It appears to be an advertising scheme requir- 
ing considerable capital as a starter. 


Miss Mary Bardzick, a young woman inthe employ 
of a lamp manufacturing company at New Brunswick, 
N. J., recently met with a distressing accident, which 
may result in the loss of both of her eyes. She is a 
tester of electric light bulbs, and while engaged in this 
work slighted bulb above her head exploded with a 
sharp report, and pieces of the flying glass lacerated her 
face and entered her eyes. Her shrieks brought several 
of the workers to her aid and pbysicians were at once 
gent for, who did all they could to relieve her, but after 
an examination stated that her sight could never be 
restored. The firm, however, has put the girl under the 
care of New York specialists, and everything possible is 
being done for her. 


' Telescriptor’’ is the name given to a new invention 
of В. S. Sample of Huntington, W. Va. Itisanelectric 
writing machine and has all tbe appearances of an ordi- 
nary typewriter. ^ The Huntington ''Herald"' says 
of it: The electric writing machine can be connected 
without special wires to telephone ok telegraph lines, 
only requiring a like machine at the other end. Ву 
using thetelephone attachment of the machine you call 
up central for them to connect you to any desired point 
where there is a like machine as you wish to communi- 
cate with him. No. 1 inserts paper also and begins to 
write the message. The message is written in a familiar, 
clear, typewriter hand. No.2 receives his letter and No. 
l retains thecopy. In this way the message can be 
sent over the wires without being read and should make 
it very convenient for newspaper correspondents and 
others who have numbers of messages to communicate.“ 


RECENT COMPANY ELECTIONS. 


Anacostia & Potomac River Railroad Company, Wash- 
ington, D. C.—Directors: Daniel A. Christie, Henry C. Mc- 
Cauley, Henry A. Griswold, George Н. Harries, Benjamin 
8. Minor, Thomas E. Smithson and Joseph Z. Williams. 


Beacon Electric Company, Lansingburgh, N. Y.—Presi- 
dent, J. George Kaelber; vice-president, Samuel Bolton, 
Jr.; treasurer, William M. Lea; secretary, Gilbert P. Wil- 
liams; directors: J. George Kaelber, Samuel Bolton, Jr., 
LA M: Lea, G. P. Williams, George W. Daw and Al- 


Brush Electric Light & Power Company, Savannah, Ga. 
President, S. P. Hamilton ; vice-president, D. R. Thomas; 


` secretary, A. Minis; directors: Jacob Ruuers ; D. Y. Dancy, 


E БАЮ, G. W. Allen, J. R. Sheldon and John C. Row- 
апа. a 


Capital Traction Company, Washington, D. C.—Direc- 
tors: George T. Dunlop, Charles C. Glover, Henry Hurt, 
John G. Parke, John R. McLean, Edward J. Stellwagen 


and Wm. Manice. 


Chicago City Railway Company, Chicago.—President, 
М. К. Bowen; vice-president, Joseph Leiter; directors: 
George T. Smith, Joseph Leiter, W. B. Walker, G. H. 
Wheeler, 8. W. Allerton, D. Ө. Hamiltonand M. К. Bowen. 


Chester Electric Light Company, Chester, Pa.—President, 

. B. Black: directors: John McGolrich, Joseph Messick, 
Joseph Deering, George E. Hetzel, I. Engle Cochran, Wil- 
Паш Provost, Jr., Robert Rigby, John R. Sweeney. Charles 
Palmer and Rev. George C. Moore. 


Chambersburg & Gettysburg Railroad Company, Cham- 
bersburg, Pa.—President, W. S. Pilling; v ce-president, 
W. H. Mole ; secretary, H. O. Wood ; treasurer, Joseph P. 
Ranney ; general manager, T. T. Crane; directors: C. D. 
Wood, H. O. Wood, William Barclay Parsons. William H. 
Mole, New York; W. S. Pilling, T. I. Crane, Philadelphia ; 
J. Burns White, Fayetteville; Joseph P. Ranney, Cham- 
bersburg. 


Citizens' Electric Light Company, Downingtown, Pa.— 

irectors: John T. Fox, Joseph R. Downing, Guyon Mil- 

Kr, Dr. Edward Kerr, Joseph H. Johnson, Dr. Thomas A. 
e. 


Cleveland City Railway Company, Cleveland, O.— Presi- 
dent, M. A. Hanna, vice-president, C. F. Emery; secretary 
and treasurer, J. B. Hanna; superintendent, George G. 
Mulhern; directors: M. A. Hanna, C. F. Emery, C. A. 
Otis, D. P. Eells, J. H. Wade, J. B. Hanna, S. T. Everett, 
G. G. Mulhern and R. R. Rhodes. 


Consolidated Electric Company, Vortland, Me.—Presi- 
ent, Weston F. Milliken; vice-president, Frederick A. 
Gilbert; treasurer, William R. Wood; clerk and manager, 
George E. Raymond; directors: Weston F. Milliken, 
William В. Wood, Charles R. Milliken, Leander W. Fobes, 
George P. Wescott, Clarence Hale, Frederick A. Gilbert, 
James English, Stephen R. Small. 


Columbia Electric Light & Power Company, Columbia, 
8.—President, Dr. Alexander Craig; secretary, Dr. S. A. 
kiua; treasurer, E. B. Eckman; superintendent, A. Z. 
Haman ; directors: Dr. А. Craig, E. B. Eckman, J. Н. 
terr, J. A. Minich, Dr. А. Bockius, А. Z. Staman, Dr. T. M. 
ivingaton, H. Н. Cramer, 8. W. Guiles, C. В. Stickler, A. 
J. Kauffman and Dr. А. W. Rogers. 


Oumberland Valley Electric Passenger Railway Com- 
pany, Oarlisfe, Pa.—President, J. S. Bau hman, New 
umberland ; secretary, W. K. Myers, Harrisburg ; treas- 
ү J. R. Miller; directors: С. A. Lee, J. D. Landes, J. 8 
ughman, W. K. Myers and J. R. Miller. 
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Columbus Edison Electric Light Company, Columbus, O. 
president, Adolf Theobald; vice-president, Joseph F. 
Martin; treasurer, Emil Kiesewetter; secretary and man- 
ager, A. W. Field; directors: Adolf Theobald, Charles H. 
Lindenberg, Joseph F. Martin, Emil Klesewetter, John 
1 Louis Siebert, F. E. Drake, A. W. Field and J. R. 

vejoy. 


Cumberland Valley Traction Company. Carlisle. Pa.— 
President, G. W. Cumbler, Steelton ; secretary, Е. H. Alle- 
man, Steelton; treasurer, W. L. Gorgas, Harrisburg ; di- 
rectors: J. L. Kaufman, S. F. Dunkle, John B. Skiles, Dr. 
H. W. Linebnugh, B. F. Myers, J. J. Baughman, G. W. 
Cumbler, F. Н. Alleman and W. L. Gorgas. 


Elwood Electric Street Railway Company, Elwood, Ind. 
—President, J. Н. De Hority; treasurer, W. A. De Hority; 
secretary ата manager, 8. В. Harting: directors: J. Н. De 
Hority, Н. G. Harting, C.J. Taylor, Н. C. Callaway, C. С. 
De Hority, E. О. Heck and W. A. De Hority. | 


Fair Haven & Westville Street Railroad Company, New 
Haven, Conn.—President, Henry 8. Parmelee; vice-presi- 
dent, samuel Hemingway; secretary and treasurer, Lev- 
erett Candee: directors: Henry 8. Parmelee, Samuel 
Hemingway, John B. Carrington, E. Hayes Trowbridge, 
George D. Watrous, James 8. Hemingway, Wilbur F. Day, 
Samuel E. Merwin. 


Georgetown & Tenleytown Electric Railway Company, 
Washington, D. C.—President, Oscar T. Crosby; vice- 
present J. Hite Miller ; secretary and treasurer, William 

. Terry ; directors : Oscar T. Crosby, H. Bradley David- 
son, Charles A. Leib, George E. Emmons, D. M. Myrick, 
помага Nyman, W. S. Terry, J. W. Lackey апа J. Ние 

er. 


Greensburg, Jeannette & Pitteburg Electric Railway 
Company, Pittsburg, Pa.—President, ex-Judge W.F. Sadler, 
Carlisle; secretary, M. F. Thompson, Carlisle; directors: 
W. A. Coffee, Н. G. Beetem, Edward Bailey, W. J. Snively, 
P. Russ and J. B. Kauffman. 


Hackensack Gas & Electric Light Company, Hacken- 
sack, N. J.—Directors: George W. Conklin, Frank B. 
Poor, К. A. Pearce, William М. Johnson, Lemuel Lozier, 
David 8t. John, Jacob Bauer. 


Jefferson Avenue Railway Company, St. Lou!s.—DI- 
rectors : Edwards Whitaker, Pierre Chouteau Maffitt, Rob- 
ert McCulloch, John Scullin and Harry Scullin. 


Jeffersonville Gas, Heating & Electric Light Company, 
Jeffersonville, Ky.—President, E. C. Eaken; secretary 
and treasurer, A. A. Swartz; directors: E. C. Eaken, A. 
Swartz. N. H. Myers, T. J. Lindley and J. E. Taggart. 


Middletown, Highspire & Steelton Street Railway Com- 
репу. Middletown, Pa.—Directors: Solomon Zimmerman, 

C. Young, Edward Bailey, J. E. Rutherford, E. C. Fel- 
ton and George W. Cumbler. 


Milwaukee, Racine & Kenosha Electric Railway Com- 
pany, Milwaukee, Wis.—President, Mathew Slush; vice- 
presidents, A. ҮҮ. Bishop and W. Greif; secretary and 
treasurer, George J. Hoffman; directors: Mathew Slush, 
A. W. Bishop. Racine; George J. Hoffman, N. I. Dryfoos, 
William Greif, Edward Webenson and Russell Brown, 
Cleveland, O. 


Montville Street Railway Company, Norwich, Conn.— 
President, Solomon Lucas; secretary, Charles W. Comstock; 
treasurer. Edward P. Shaw, Jr.; directors: Solomon Lucas, 
John H. Barnes, Norwich; Edwin C. Johnson, Charles W. 
Comstock, Montville; Edward P. Shaw, Jr., Brookline, 
Mass. 


Myersville & „Catoctin Railway Company. Middletown, 
Md.—President, Cyrus F. Flook; secretary, George D. 
Toms; treasurer, John T. Hildebrand. 


North Hudson County Railway Company, Hoboken, 
N. J.—Directors: M. Tierney, E. A. Stevens, Nicholas 
Goelz, F. J. Mallory, J Herbert Ballantine, Robert F. Bal- 
lantine, Robert W. DeForrest, C. Henry Ófferman, Allen 
L. McDerinott. 


Philadelphia & Gray's Ferry Passenger Railway Com- 
pany, Philadelphia.—President, Edward Hopkinson; 
treasurer, Lewis S. Renshaw; directors: Richard Dale, 8. 
W. Woodhouse, B. Frank Hart, Lewis Elkin, Isanc W. 
Jeanes and William Dulles. 


Pottsville & Reading Electric Railway Company, Potts- 
ville, Pa.—Prestdent, F. H. Treat; directors: Thomas B. 
Prosser, C. P. King E. L. Nichols, Н. H. Pearson, Jr., and 
M. S. Collingswood. 


Roxborough, Chestnut Hill & Norristown Railway Com- 
pany, Conshohocken, Pa.—President, Hobert M. Carson: 
vice-president, C. Martin Brill; secretary апа treasurer, 
W. Н. Hantsch; directors: C. Martin Brill, Henry W. 
Biddle, George A. Fletcher, Robert M. Carson, John 4, 
Brill, William Ring, Samuel F. Houston, R. Nelson 
Buckley. 

Schuylkill Traction Company, Girardville. Pa.—Di- 
со. Dallas Sanders, George Н. Earle, Jr., W. B. Gill, 
Herbert M. Howe, John A. Johann, Joseph P. Richards 
and Winthrop Smith. 


St. Louis & Suburban Railway Company, St. Louis.— 
President, Charles H. Turner ; vice-president, Samuel M. 
Kennard; secretary and treasurer. Robert Lehman; di - 
rectors: James Jackson, James Green, Charles C. Maffitt, 
Ellis Wainwright, Clark Н. Sampson, J. B. Case, J.,C. Rich- 
ardson. 

8t. Louis & Meramec River Railway Company, 8t. Louls. 
— President, Chtrles H. Turner; vice-president, J. B. Case, 
secretary and treasurer. R. Lehman ; directors : Charles Н. 
Turner. S. M. Kennard, H. Nicolaus, J. B. Case, Ellis 
Wainwright. | : 

oledo, Bowling Green & Fremont Railway Company, 
Bowling Green. O.— Directors : W.B. Taylor, F. J. Hoag, 
George H. Breyman, M.I. Wilcox, B. Jacoby and James 
A. Houston, of Toledo, and F. T. Mussey, of Elyria, The 
number of directors was reduced from 15 to7. 


tica Electrical Manufacturing & Supply Company, 
Utica, М. Y.—President, William E. Lewis ; vice-president, 
W. Н. Cloher, Jr.; secretary and treasurer, M. Jesse Bray- 
ton; directors: William E. Lewis, M. Jesse Brayton, 
William H. Cloher, Jr., Frank S. Ferriss, W. C. Ballda. 


t Chicago Street Railroad Company, Chi Di- 
Ре Charfen T. Yerkes, William L. Elkins, P. A. B. 
Widener, Harvey T. Weeks, S. W. Rawson, F. H. Win- 
ston, J. M. Roach. Sob му р as 

Street Railway Company, Lor y, Pa.—Presi- 
dent, W. H. Lanius; directors: D. K. Trimmer, Grier 
Hersh, George P. Smyser, John Fahs, L. A. Marshall. 


Charles Kurtz. 
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COMMERCIAL PARAGRAPHS. 
die 
Messrs. Tower, Dawson & Оо. of 806-308 Broadway, New 

York, are the sole agents for the Franklin Typewriting 
Machine, which is unquestionably one of the best, if nof 
the best, typewriters now on the market. In the Franklin 
No. 5, their latest production, is found every quality neces- 
sary to make up a perfect machine. It is handsomely 
made, bas an attractive appearance, and moreover, can 
readily be taken apart for cleaning and easily put together. 
The writing always being in sight effects a great saving of 
time. We would call attention to their advertisement, 
which appears on the second advertising page of this issue, 
and feel justified in asserting that the claims Messrs. 
Tower, Dawson & Co. make for their machine are in every 
respect true. The price as stated in the advertisement is 
but $75, and any one investing in the Franklin No. 5 will 
‘be getting good value for his money. The company will 
send a descriptive booklet on request. | 


Everybody Says So. 


Cascarets Candy Cathartic, the most won- 
derful medical discoverv of the age, pleas- 
ant and refreshing to the taste, act gently 
and positively on kidneys, liver and bowels, 
cleansing the entire system, dispel colds, 
cure headache, fever, habitual constipation 
and biliousness. Please buy and try a box 
of С. С. С. to-day; 10, 25, 50 cents. Soldand 
guaranteed to cure by all druggists. 


No-To-Bac for Fifty Cents. 


Guaranteed tobacco habit cure, makes weak 
men strong, blood pure. 500, 81. All druggists. 


The Prouty Electro-Gasoline Engines, manufactured by 
E. Prouty, 79 Dearborn street, Chicago, are compact, hand- 
somely made, and of great practical merit. We would call 
attention to Mr. Prouty’s advertisement, which is to be 
found in this week's issue, and would state that the manu- 
facturer of thisengine would be only too glad to have any 
prospective purchaser examine carefully into the scientific 
&nd practical merits of this machine. Contrary to the 
policy pursued by many manufacturers of this class of ap- 
paratus, Mr. Prouty courts a thorough investigation of the 
working of his gasoline engines, and will cheerfully furs 
nish any desired information regarding the efficiency and 
capabilities of his machines. Persons contemplating pur- 
chasing engines of this nature would do well to open cors 
respondence with Mr. Prouty with a view to getting infor- 
mation on the subject. 


Educate Your Bowels With Cascareta. 


Candy Cathartic, cure constipation forever. 
10c,25c. If C. C. C. fail, druggists refund money. 


The Upton Midget Long-Burning Arc Lamp is already а 
very popular specialty. The small size, light weight and 
tasty appearance of the lamp make it a very desirable arc 
lamp for inside work, while its positive and steady action 
and general reliability make it a popular lamp for all 
places where а long-burning arc lamp is required. The 
Electric Appliance Company, Chicago, will be glad to send 
their latest circular on this specialty on application. 


Don't Tobacco Spit and Smoke Your Life Away. 


To quit tobacco easily and forever, be mag. 
netic, full of life, nerve and vigor, take No-To- 
Bac, the wonder-worker, that makes weak men 
Strong. All druggists, 50c or $1. Cure guaran- 
teed. Booklet and sample free. Address 
Sterling Remedy Co., Chicago or New York 


To Cure Constipation Forever. 
Take Cascarets Candy Cathartic. 10c ог 25c. 
It C. C. C. fail to cure, druggists refund money. 


Help to fight the Electrical Trust by subzoribing 
for ELECTRICITY. 


INCORPORATIONS. 


The Aurora Arc Lamp Manufacturing Company, Pitts- 
burg, Pa. Capital stock, $1,000. Incorporators: Conrad 
Weber, Frederick Clausman, William Isensee. A. Schonn 
and George Schlinder. 


The Citizens’ Electric Light Company, Winchester, Ind. 
Capital stock, $20,000. 


The Elwood, Anderson & Lapelle Railroad Company, 
Elwood, Ind.—to run an electric line from Elwood to An- 
derson and Lapelle, a distance of twenty-five miles. 
Capital stoek, $50,000. Directors: D. G. Reid, L. H. Lan- 
don, J. E. Hagen. W. M. Leeds, W. B. Leeds, H. M. Davis 
and C. W. Bennett. 


The Nashville Light & Power Company, Nashville, Tenn, 
Ospital stock, $25,000. Incorporators: C. M. McGhee, L. 
D: тумов, N. Baxter, Jr., Shelby Williams and E. G. Con- 
nette. 


The Hightstown Electric Light & Power Company, 
Hightstown, N. J.—to supply electric light and power to 
Hightstown, Cranbury and near-by places. Incorporators: 
Francis O. Thorn, Delanco; Charles P. Fitch, Bermley; 
Theodore Nostrand, Philadelphia. 


The Delaware Valley Railway Company, Delhi, N. Y.— 
to construct and operate an electric road from Delhi to 
Andes and Bovina Center, N. Y. Capital stock, $150,000, 
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Incorporators and directors: Henry Davie, J. R. Honey. 

well, Samuel F. Wilbur, George W. Youmans, of Delhi; 

James F. Scott, W. C. Oliver, of Andes; T. E. Hastings and 

Wom Hilson, of Bovina Center, and Н, S. Sewall, of 
alton. 


The Armour Electric Light, Fuel & Power Cowpany, 
Chicago, has certified toa change of name to Alaska Com- 
pr aus to an increase of capital stock from $50,000 to 

„000. 


The Standard Light & Power Company, Dallas, Tex. - to 
supply light, heat and electric motive power to the public. 
Capital stock, $100,000. Incorporators: Emmett A. Ellis, 
L. Ashton and C. H. Alexander, 


The American Dynamo-Engine & Motor Lamp Company: 
Memphis, Tenn —to manufacture and sell dynamo-en- 
gines, motors, lamps and electrical appliances. Capital 
stock, $150,000. Incorporators: C. C. Cowan, Jere Horne, 
M. L. Whitfield, John E. Bell and J. х. Williams. 


The Rraid Electric Company, Nashville, Tenn.—to deal 
іп electrical machinery. Incorporators: J. W. Braid, W. 
W. Gambill, Thomas Jones, К. C. Andrews and M. C. 
Woolwine. 


' The Azusa Electric Lighting & Power Company, Azusa, 
Los Angeles County, Cal. Capital stock, $5,0 0. Incorpo- 
rators: Orlando Н. Huber, Vint М. Greever, Charles C. 
Casey, Stillman F. De Voin, Evan Davis, John W. Calvert, 
Thomas C. Bouldin. 


The Metropolitan Electric Construction Company, New 
York City—to construct and equip with electrical appa- 
ratus for purposes of transportation and other purposes 
railways and other works of a public and Private charac- 
ter. Capital stock. $50,000. Incorporators: A. B. Chandler 
and Edward C. Platt, Brooklyn; Edward Н. Johnson, of 
New York City, and William D. MacQuesten and Herbert 
T. Jennings, of Mt. Vernon, N. Y. 


The Lawrenceville Light & Water Company, Lawrence- 
ville, Ind. Capital stock, $25,000. Incorporators: M.L. 
Liscomb, F. C. Spring and G. E. Engstrom. 


The Burnham-Hall-Chase Company has been organized 
at Portland, Me., for the purpore of the manufacture, pur- 
chase and sale of electrical supplies and + pecialties, with 
$2,000 capital stock. of which nothing is paid in. The of- 
ficere are: President, Frederic A. Hall of Chelsea, Mass: 
treasurer, William W. Burnham of Boston, Mass.—The C. 
W. Trainer Manufacturing Company also has been organ- 
ized at Portland for the purpose of doing a general a«bea- 
tos business and to deal in electrical goods, with $50,000 
capital stock, of which $00 is paid in. The officers are: 
President, Eugene W. Hough of Boston, Mass.; treasurer, 
Charles W. Trainer of Boston, Mass. 


ELECTRICAL PATENT RECORD. 


— 


LETTERS PATENT IssuED JANUARY 18, 1898. 


— 


ELECTRIC BAILWAYS AND RAILWAY APPLIANCES. 
597,432. Electric Car-Brake. Constant F. de Redon, New 


York City. Filed Sept. 22, 1896. 
697,433. Electromagnetic Railway-Car Brake. Constant 


F.de R don, New York City. Filed April 22, 1897. 

597,467. Trolley Car. Jeremiah D. Hull, New York City. 
Filed Feb. 1, 1597. 

597,508. Conduit for Electric Railways. Cyrus v. Osborn, 
Dayton, O. Filed July 18, 1896, 

597,516. Electric Trolley Device. Gustaf Valley, Johnas- 
town, Pa., assignor to the Stael Motor Company, same 
place. Filed March 8, 1897. 

597.650. Electric Lock and System of Electric Locking for 
Securing Additional Safety in Railroad Signaling. 
James F. W. Morris and George Mumford, London, 
England; said Morris assignor to William Samuel 
Tothill Martin, same place. Filed Oct. 16, 1896. 

597,693. Trolley-Wheel. Harry B. Sawyer, Chicago, III., 
assignor of one-half to Meyer Wheeler, same place. 
Filed June 19, 1897. 


ELECTRIC LIGHTS AND APPLIANCES. — 


597,424. Electric-Arc Lamp. Adolphe Mougin, Paris, 
France, assignor to La Societe les Fils d'Adolphe 
Mougiu Hericourt, France. Filed Feb. 13, 1897. 

$97,492. Filament for Incandescent Lamps. Frank E. W. 
Bowen, London, England. Filed Aug. 17, 1897. 

597,586. Signal-Telegraph. Claudius V. Boughton, Buf- 
falo, N. Y. Filed Dec. 19, 1895. - 

597,601. Electric-Arc Lamp. Emanuel Blaser, California, 
Mo., assignor to Charles G. Corrao, Mattapan, Mass. 
Filed July 15, 1897. 

ELECTRICAL MACHINERY AND APPARATUS. 


418. Regulation of Dynamo Electric Machinery. Fred- 
"A eric A. К Опко, Binghamton, N. Y. Filed April 14, 


897. | 
597 2 Regulation of Dynamo-Electric Machinery. Fred- 
"eric A. Johnson, Binghamton, N. V. Filed April 24, 


1897. А 
597,470. Rheostat. Mortimer Norden, New York City, as- 
signor to Joseph Norden, same place, Filed April 12, 


97. | 
597 n Electromechanical Switch-Operating Mechanism. 
Charles W. Squires, Springfield, Mass. Filed April 9, 


897. | 
507,567, Transmission-Dynamometer. Stillman W, Robin- 


son, Columbus, O., assignor to Frederick A. Riehle, 
Philadelphia, Pa. Filed Feb. 27, 1596. | 
597,642. Electric Switch. Everett M. French, Stoughton, 
Mass, Filed Sept. 16, 1897. р 
597.616. Machine for Assorting Carbons, Harry S. Hart, 
Chicago, Ill. Filed Aug. 2. 1897. 5 
597,700. Circuit: Breaker. Frederick C. Robertson, Toron- 
to, Canada. Filed July 22, 1895. : 


TELEPHONE AND TELEGRAPH APPARATUS. 


597,556. Coin-Controlled Apparatus for Telephones. Wil- 

"Наш Gray, Hartford, Conn., азай пог to the Gray Tele- 

phone Pay Station Company, same place. Filed Dec. 

89. 

597 „ ep Signal. James Nicolson, Buenos 
"Ayres, Argentina. Filed Feb. 26, 1897. 

597,689. Keyboard Telegraphic ‘Transmitter. Samuel 


Price, Paterson, N. J. Filed June 17, 1897. 
MISCELLANEOUS. 


597,476. Electric Furnace. Thomas L. Wilson, New York 
City, assignor to the Electro Gas Company, same place. 
Filed Nov. 15, 1895. | 
597.517. А ratus for Producing Ozone or Ozonized Air. 
Verley. Paris, France. Filed Feb. 17, 1897. 
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Annual Meeting of the Indiana Mutual Association. 
The Indiana Mutual Telephone Association held its 


annual meeting at the Bates House, Indianapolis, on the - 


J9thinst. E. H. Andress of Lafayette, president of the as- 
sociation, said in his address that the independent tele- 
Phone business thronghout the State ison the increase, 
both in the number of subscribers to older exchanges and 
in the number of new exchanges which are being put in. 

George W. Beers, of the Home Telephone Company of 
Ft. Wayne, stated that his company has 1,409 subscribers 
and 700 miles of wire reaching other towns in Indiana and 
Ohio. He said that each of the home companies has its 
local exchange connected with smaller towns near by, 
and this kind of service is on the increase. 

A committee was appointed at the last annual meeting 
to confer with similar committees of independent associa- 
tions in Pennsylvania and Ohio. Their report showed 
that the independent enterprises were carried on in the 
two States named and in Indiana to a greater extent than 
in others. Inthe three States there are 250 independent 
exchanges, with more than ‘100.000 subscribers, and the 
capital invested is more than $5,000,000. The report said 
that the demand upon home companies for long-distance 
service was extending. That this might be met, it was 
stated that in the three States organizations are forming 
to further this work; committees from the three States 
had been appointed. That from Indiana consists of E. H. 
Andrews, George W. Beers and Hugh Daugherty. The 
committees had conferred with the Western Union and 
Postal Telegraph Companies, with the object of forming 
an alliance of some kind whereby the long-distance lines 
might be established. But the possibilities are so remote, 
the committee said, that about the only way to obtain the 
desired result is to incorporate the independent exchanges 
of the State into one company, with suflicient capital to 
bnild the conrecting lines. It was recommended in the 
committee’s report ,that this movement be taken up at 
once and developed as rapidly as possible. 

The following ofllcers were elected for the ensuing year: 

President—E. Н. Andreas, of Lafayette. | 

Vice-President—J. 8. Stone, of Rushville. 

Secretary and Treasurer—A. E. Reynolds, of Crawfords- 
ville. 

Assistant Secretary—W. H. Ernst, of Bluffton. 

Executive Committee—E. Н. Andreas, J. S. Stone, A. E. 
Reynolds, George W. Beers, of Fi. Wayne; C. M. Zion. of 
Lebanon; Elbert Shirts, of Noblesville; A. E. Ramsey, of 
Crawfordsville. 


The stockholders of the Citizens’ Telephone Company 
met lately in Columbia, Tenn., to hear read a financial 
report from the secretary and treasurer and to consider a 
proposition made by the Cumberland Telegraph & Tele- 
phone Company (Bell) to buy out the Citizens’ plant. Dr. 
Pillow, the president of the Citzens’ Company, stated that 
the company was in debt $1,410. and that it would require 
another $1,00) to place the exchange in first class condi- 
tion, yet none of those present favored a sale to the Cum- 
berland Company, and the proposition of that company 
was thrown aside unheard. Roland Gooch said he con- 
sidered the proposition of the Bell people to purchase a 
$13.000 plant for $4,4C0, which he understood was the sum 
offered, as an insult. It was moved that subscriptions be 
called for and the amount of $5.500 raised. Prominent 
men all over the house jumped to their feet and in a little 
while nearly 93.300 was volunteered. A committee of fif. 
teen was appointed to canvass the subscribers not present 
and reportat the next meeting. Every means has been 
used by the Cumberland Company to down the Citizens' 
Company, but without success, Rates have been reduced 
to 50 cents per month, but thecitizens banded together and 
nearly all the business houses in Columbia signed an 
agreement not to allow the Bell'phone in their houses. 


The Athens (N. Y.) News saya: The telephone com- 
pany here hag signed contracts with twenty railroad men, 
mostly living in Waverly, to place telephones in their resi- 
dences for the purpose of giving them notice when wanted 
to go out on theirruns. The'phone connections with the 
round house at Sayre are being made and the con nections 
with the residences will be made as soon as the work can 
be done. To start with, the engineers and firemen are put- 
ting in ’phones, but the conductors and brakemen will no 
doubt follow suit very quickly. It looks very much as if 
the call boy would lose his vocation. It is said that the 
telephone service will give the men considerable more 
time to get ready for their runs, as the call boys have a 
number of men to eall most of thetime and the last man 
that һе reaches has to hustle to make connection with his 

rain.” 


In the lower House of the Legislature at Albany on 
the 20th inst., Assemblyman Cain introduced a bill for the 
reduction of telephone rates. It provides that six months 
after the passage of the act the charge for the annual or 
monthly use of a telephonic communication both by day 

and night, together with such instruments and electrical 
apparatus as shall be necessary to transmit vocal messages 


between the patrons orsubscribers of any telephone com. 
pany within the limits of tbis State (which charge and 
price sha!! be pro rata for shorter periods) shall be, in 
cities of one million inhabitants and over not to exceed a 
rate of $85 per annum; cities of 500,000 and less thana 
million, not to exceed $75; in cities of 100,000 and less 
than 500,000 inhabitants, not to exceed $48 ; in cities of 20,- 
000 and less than 100.000, not to exceed $36; in places of 
8,000 and less than 20,000 inhabitants, not to exceed $80, and 
in all cities and places of less than 8,000, not to exceed $27, 


The exchange of the Delmarvia Telephone Company at 
Wilmington, Del., was recently inspected by а number of 
representatives of various telephone companies who 
Pronounced it one of the handsomest and most complete 
in the United States. The exchange is built to accommo. 
date one thousand subscribers, and every devicein modern 
telephony has been adopted. The Delmarvia Company has 
now a bout 350 'pbones in operation and are puttiog in 
new ones at the rate of fifty per week. The rates are $86 
for business houses and $24 for residences per year. The 
Bell Company has reduced its rates to meet those of the 
new company. This has had no effect other than to 
attach the public tothe Delmarvia. 


The Pennsylvania Telephone Company at its annual 
meeting at Harrisburg, held Jast week. voted to increase 
its indebtedness for the purpose of making improvements. 
The following officers were elected: President, Francis 
Jordan; vice-president, A. В. Shallenberger; secretary 
and treasurer, J. Heron Crossman, Jr.; general manager, 
M. H. Buehler, all of Harrisburg, with T. J. Lerch, Read- 
ing. general superintendent. 


At the annual meeting of the Saugatuck & Ganges Tele. 
phone Company, Saugatuck, Mich., it was shown by the 
secretary’s report that the annual cost of maintaining and 
operating the plant has been $10.25 per ‘phone. It was de- 
eided not to sell out to the Ottawa Telephone Compan у 
with their promise of a rental of 812 per year. The service 
will be extended and the business managed witb a view to 
better economy. 


Judge Coolidge recently refused the Bell Telephone 
Company an injunction restraining the city of Benton Har- 
bor, Mich., from removing its poles and interfering with 
the construction of more lines, The city some months ago 
removed the Hell poles, and since that time it has been in 
the courts. Holland and other Michigan cities have fol- 
lowed Benton Harbor's action. 


А six-mile submarine cable has just been completed at 
Passaic, N. J., for the Postal Telegraph Company. It is 
the longest of its size ever made in this country and 
welghs 125,000 pounds. Its diameter is one and three- 
quarter inches. It will be stretched across Great South 
Bay between Fire Islandand Babylon, giving the Postal a 
marine service of itsown. 


The Swedish telephone industry is a Government mo- 
nopoly. The network includes at present 27,000 instru- 
ments, distributed over about 600 stations. The population 
amounts to about five millions, and as nearly every town 
is connected, the system is extremely complete. 


А company has been organized at Romney, W. Va., to 
build a telephone line to Cumberland. The officers are: 
President and general manager, A. B. C. Whitacre; secre- 
tary and treasurer, E. V. Parker; attorney, John J. Corn- 
well. : s 


The Chicago Telephone Company's annual statement 
shows the gross earnings to have been in 1897 $2,072,000, an 
increase over the previous year of $116,250 ; net earnings, 
$621.694, increase $24,400; surplus, $104,000, increase $4,000. 


The Mercer County Telephone & Telegraph Company, 
Mercer, Pa., has elected Dr. L. R. Heath president, G. K. 
Smith vice-president, J. Ale zander secretary, and John 
Gordon treasurer. : 


A private telephone line between Dickson and Char- 


lotte, Tenn., will be built by citizers of the two townsas . 


soon as the county court grants them right of way. 


A report їз current that a Belgian syndicate is about to 
be organized for the purchase of a Brazilian telephone 
concession. 


The Bell Company in St. Louis began sending messages 
through the new conduits on the 16th inst. 


New Companies Incorporated. 


The Washington County Telephone Company, Plym- 
outh, N. C.—to build and operate a telephone line from 
Plymouth to Criswell and intermediate points. Incorpo- 
rators: W. Н. Ward, В. О. Crinkley, G. W. Roper, E. S. 
Chesson, T. J. Basnight and J. Р. Belarge. 
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ELECTRICITY. 


^. ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Exectriciry from a variety of sources. 


The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The mansgement of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : ert. indh., certificate of indebtedness; coll, collateral; cons., consolidated; const., construction; conv., convertible; com. 


extension: KCN., 
C., quarterly; 


general: g., gold, guar., guaranteed;* inc., Income; imp., improvement; pd., paid; pfd., preferred; mtg., mortgage; tr., trust; A. annually; 
A. & O., Ар. and Oct.; F. &. A., Feb. and Aug.: M. & S., May and Sept.; J. & D., July Pad Dios р 110 Sage: , , y 


; J. & J., Jan. an ne. 


STOCKS. 


PASSENGER RAILWAYS. 


, common; deb., debentures; exten., 


| PASSENGER RAILWAYS. 


S., semi-annually ; 


\ 


Capital Stock. 


Rate and Date ot 


Unlisted. f Ex div. 


b Company controls Citizens’ Railway, North Baltimore Passen 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway,Pimi 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 


e Owned by Brooklyn Rapid Transit Company. 


d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. 
T Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Heights 
mpany. 
{Stock owned by Kings CountyTraction Company; road leased to Nassau Electric RR. 
Owned by Atlantic-A ve. RR. and leased to Nassau system. 
^ per share on oop ending capital paid as rental by lessee West Chicago St. RR. Co.; 
$250,100 of stock owned by North Chicago Street Railroad Company. 
i Controls by lease Chicago West DH vision Railway, Chicago Passenger Railway, ond 
West Ohicago Street Rallroad Tunnel Company. 
E 185 * per annum paid on outstanding capital aa rental by leasee—North Ohicago Street 
Company; $525,100 of stock owned by West Chicago Street Railroad Company. 


er Railway, Baltimore 
co & Pikesville Railway 


Le a aly Bey 
(Cincinnati St, By. Оо. hae purelmeed the Mt. A. & Bien Park road, assuming itebonds- 


*Unlisted. f Full paid. I Outstanding. 


Capital Stock. 


a Leased to New Orleans Traction Company at 6 & on stock. 
b Leased to New Orleans Traction Company at 8 & on stock. 
c Leased to Central Crosstown Railroad at 8 % on stock and interest on bonds. 
d Operating the former Met. Trac. system, that corporation having become extinct, 


f 
h 


i Leased to Metropolitan Street Railway for 18 % on stock. 
j Leased to Met. St. Ry. for 99 years from April 20, 1892; € % firat5 years, 8 & thereafter 
k Leased to Metropolitan Street Railway for $115,000 per annum. 

l Leased іо Metropolitan Street Railway for 18 per cent. on capital stocg. 
m Controlled by Third Avenue Railroad by purchase. 


n Dividends of 1*4 & yearly guaranteed by Consolidated Traction Oompan 
o Controls by lease the Alleg'ny, Cent., Citizens, Duquesne, Fort Pitt and Pi 
Leased to Consolidated Traction Company for f X; per annum on 
Leased to Fort Pitt Traction Oompany for 5 & on $8,000,000 capital stoek. 

to Consolidated Traction Company for 4 % on capital stock after October, 1897. 
to Consolidated Traction Company for 7 & on capital stockafter October, 1897, 


p 
q 


f 
s Leased 


m ` —— —-—-—᷑ęͤ Bato and Date of 
NAME. ParjAuthorz aj Ікас, Lest Div. Bid. Asked. NAME. ParjAuthorz'd|. Issued. Last Div. Bid. |Ashed 
Jan. 24: | Hartford Conn.—Jan. 24: 

Albany. NY | Hartford Street Ry. Оо.............. 100 $2,000,000) $200,000|3 % S., July,'97. |189 vá 

e R oc 100 2,000,000) $1,750,000 vee Q.. Aug. '97. |1322! 18341 Hartford & West Harttord RR .....| 100, 1,000,000] 247.000) ............ ede 

Troy латах о зоо, „„ „% onoo 100 88000 7000690 1 Q., Sept, 10, 97. 69% 71 Holyoke Mass —Jan 21 Е 

Tracti ° toga ecos оооооое . P ' -900e 2 00 e ee N ° . . 

Я Holyoke Street Ку. Oo. 100 100,000 400,000. A., July, 57. [202 | 205 

Allentown, Pa .— Jan. 24: у d y % A., July, '97 

Allentown & Lehigh Val. Trac. Oo. 4,000,000| 1,500,000] ............ Е: 80 Hoboken, N. J.—Jan. 24: 

Bridgeport. Conn-—Jan. 21: North Hudson Со. (N. J.) Ry. Со...) 25 1,250,000| 1,000,000/8 96, 1892. 70 aes 

Bridgeport Traction Co 100| 2,000,000] 2,000,000]] % Aug., '97. 45 | eo Indianapolis, Ind —Jan. 24: 

Baltimore, Md.—Jan. 24: **Citizens' Passenger Бу.......... T 5,000,000| 5,000,000) fm 20%| 21 

Baltimore City Passenger Ry. Оо... 95| 6,000,000) 2,500,000|5 % S., July 2. . 36% 66% Lancaster, Pa.—Jan. 24: 

bBaltimore Traction Oo. . . 25 10,000, 000 5.750, 0001 % Q., Jan., 97. 231: 284 Pennsylvania Traction Co..........| 100, 10,000,000) 9,900,000 . .. . . ws T 

Central Ry. Co. of Baltimore City.. 50 300,000 300.000 6 % A., 1897. 80 | .. Lancaster & Col. Electric yy). ee 87,500) .................. ver tes 

City & Suburban Ry. Co 50) 4,000,000] 4,000,0002 & A., Jan., 97. |48 | .. West End Street Rallway..... eom J eee ͥ e m — | 

Boston. Mass. Jan. 24: Louisville, Ку. Jan. 24: | 

New England Street Ry. . . . 25| 5,000,000 1,081,925] % Q., Јап.15, '97.| . es Louisville КЕу..............-....сош. 100 4,000,000) 4,000,000 1% %., Apl., 97. 10 41 

North Shore „ 100, 4,000,000 соор А, a ray es . то 15 Louisville Ry... ............5 % pfd, 100, 2,000,000 2.000, 000 272 % 3., Apl. 1, 97. 94 | 95 

Ml Kud Street Ry. Co... .. Som: 180 10.000.000 9.085.000 1 % S., Oct., Wr. 82 83 Minneapolis. Minn.—Jan. 2 : | 

West End Street Ry. Co....8 % рѓа. 50 6, 400, 000 6, 400, 0004 % S., Oct. 1, 97. 103 104 Twin City Rapld Transit........com., 100 17,000,000} 15.0 10. 0000 . 15 20 

Brooklyn N. V. Jan. 24: Twin City Rapid Transit. . . 7 % pfd., . 3, 000, 000 1,137,200 134 5%, A pl., 97 .. КО 

Brooklyn City & Newtown Ry......| 100 2,000,000! 1,000,000 25% % Aug. 1, 1897. 118 | (80 — Montreal, Canada.-Jan. 24: 

Brooklyn Rap. Transit Co., tr certf..| 100 20,000,000| 20, 000.000 eee 3834) 39! „Montreal Street Ry. Co 50, 4.000.000 4.000.000 8 % S, M. & N. 241 [ 243 
eBrooklyn Heights Rallroad...... ZI 200,000; 200,000  ..... e ss —— Toronto Street Ry. Co. 100 6, 000.000 6,000,000 1544 % 5., J. & J. 94 9i! 
dBrooklyn City RR e| 10 12.000.000 12000000204 % Qo Jus 97. 02А 2 | Memphis, Tenn.—Jan. 2: | | 
eBrooklyn, Queens Co. ub. .|....| 2,000,000, 2,000, „ зз ыш ; = 24: 

бопе, Island ое n RR .. 100) 1,000,000 ro 1k % July 1,'97. 150 Citizens’ Street Railway Со...........| 100, 1, 500, 000 1, 500,000 э ТОРА 15 Ра 

{ 4 te „„ „ „% „% ое ьо), „„ t q ft WARD) cere eee sees * 

Kings County Traction Co..........| 100 4.500.000 4.500, 0001 X July 26, 97 4% 50 New Haven, Conn. Jan. 24: | 

Nassau Electric Railroad .............|......| 6,000,000) 6,000,000] OO 35 m Fair Haven & Westville КК......... 25, 1,500,000) 900,000 1 % S., Sept. °96 57 во 
fAtlantic Avenue Railroad........| 50! 2,000,000] 2,000,000] o — . oe New Haven Street Railway Оо......, 100 1,250,000. 1,000,000 2V5 % A., Tuy '96. | 60 80 
Brooklyn, В W. E. Railroad 1,000,000 1. 000, 0000. 14 80 nb Horn a ов (iaa es ace 100 i о 800,000; ...... ЕРТЕ — zs се 

А nchester Avenue RR. РУР | 1,000, 600, 0000 10 42 
lo, N. V.— Jan 24: , 
а Марага Falls Elec. Ry. . . 100) 1,250,000] 1. 250.000 ........--.. 56 | 58 | New Orleans, La.—Jan. 1? : | 
*Buflalo Rall way Coo 100 6,000,000| 8.370, 500% * Q., Sept., 97, | 78 80 Canal & Claiborne RR. Co..... wees} 40: 240.000 240.000 2½ % S., July, '95. 140 | 150 
; : New Orleans & Carrollton RR... . . . 100 1,200,000. 1,200,000 1% % Q., Api., 97. 123 | 12! м 

Columbus О. — Jan. 24: New Orleans Traction Co. . . . com. 100 5.000, 000 5,000,000 . . . . .. ' 3 6 

Columbus Street Raflroad.......... .| 100] 8,000,000] 8.000. 0001 & Q., Feb.,'97. | 48 | 46 New Orleans Traction Co. . . . . . Pfd. 100; 2,500,000) 2,500,000 6 % S., J. & J. 4. | 80 

, . NIS E guy ae his [i 

4 . * .... 4 T. , * my 3 bey u pr * 105 

Charleston, S. C.—Jan. 24: | Orleans Milro ad RV 50 500,000 185,000 152 L., June. '04. | 10k d 

Charleston City Ry. Со......... . 50| 100.000) 100,0003 X S., Jan., 97... St. Charles Street Rallway..........| 50, 1,000,000 1,000,000 17 96. Apl., 97. 55 | 56 

Zuterprise City RR. Go 25 1,000,000 250 ,000 avg. €. s өөө ee oe New York—Jan. 24: | 

Chicago, III.—Jan. 24: Central Crosstown RR... le 100 600000) 60000021, % Q „July, 97. |230 | -. 

Chi City Ry. Оо................- д 1 193714] 238 christopher Sts. . guar. 650,000 650,000 2 % Q., Apl., 97. à 

Chicago & South Side R. T. RR..... 100 12 000 000 сузе үч & xe . 25774 288 | Dry Dock, E. Brdw’y & Battery RR. 100 1. 200,000 1. 200.000 vo . Feb., 97. и 

Lake Street Elevated RR. 100 19505600 10.000 ,00cb“!ſjh́ʒ eee ij 14 |\dMetropolitan Street Ry. Co........ 100 30.000.000 80, 00.000 114 % Q.. July, 97 1147 115 

Metropolitan West Side Elev. Ry... 100 18000000 15.000. noe 3:2 4 cBleecker St. & Fulton Fy.Ry.guar. 100 900,000 900,000 34 % A., July, "97. | 23 | 5 

Met West Side El. const, stk... . . 100 15.000.000 12.500.050 E “|  " || fHBroadway & Seventh Ave.. guar. 100 2. 100.000 2,100,000 214 % C., July,'97. |205 | 2c6 

Ronee Sec MI p E DEM ELEME yop ME D Lame MM. 

doe Chicage City RAUWAY ос. Т0 ас осо OD d „ Kp ae 142d St. & Grand St. Ferry RR.guar 100 750.00 — 712,000 444 % Q., Aug., 97 325 

(West Chicago St. RR. Co 100 2.000.000. 18.189.000 112 % Q., May, °97.\100 | 100% || JNintb Avenue R. .. guar. 100, К00.000)  R00.000 ........... 120 
iChicago West Div. Ry.......quar. i оо 624.900 35 5% n : a n | kSi E EE. E guar n 2000.00 2,000,000: VERUYM 195 

‘hag 3 * , * А = 5 . * . oe . ` 14 9 . * | 
FFC. пага 100) 2,000,000) 22,000,999 8:96:55 i үн —.—.— 100 2.500.000 1,862 000 15 “ КЕ Jan эө | 150 

Getafe Pane Rc n, a а 

* Oncinnati Inc. Plane Ry.......com. 575.0 0000000 - 20 m42d St., Manhatv'le & St. Nich. Av „500, 2.500. 00 — 60 

Cincinnati Ine Plane Ry. . . ..pfd. 50 1,000000 50.000 275 N., Feb, в. |i. | 75 nien (Huckleberry) Ry. . ... 100) 2,000,000) 2,000,000) . 100 

аим Street RY, Co, ut 180 18,000,000 14:000,000 1 4% Q., July, 97. ds 115% | Diet se imn ege N. Ј...| 100 15,000,000! 15,000,000 48? 

, ` M 1 4 3 80 10 We Ы ete , * 5 ‚МАЛА c] »90999999 оооогове y^ 4 
Mt. Adams & Eden Park Inc. Ry. 50 2,500,000 2,200, 000 1% & Q., Oct., 93. x ak Passenger Ry... . 100 6,000,000 6.000.000 . d 4 
Cleveland, Ohlo.—Jan. 24: nRapid Transit Street Ry.........| 100) 501,000 501,000 1154 % A 180 
don, Вей. & Rev ee Rye 100| 100009 LON, g., Sehe [юе || Fees а Ооу... | | 
Ce *******| 100] 8,000,000) 00, 0 % Ages N Allegheny Traction CO.... 50 500,000 50 . 

Cleveland Electric Ry...............5 угуу 12,000,000| 12,000,000 2 % Q., Oct., 97. 52%) 5374 joConsolidated Traction CO.. . com. 50 15.000.000 о» , Jan., '95 TN 

Detroit, Mich.—Jan. 24: | Consolidated Traction Oo......pfd.| 50 15,000,000 15.000.000 3 9% May, 97. 44" 

ре \ , 9t t R ` pCentral Traction Co FE" 50 1500000 1900000 аа... 8 

troit Cit zens tree J 100 2,000,000 1,250,000 5 ee 175 ee gCitizens’ Traction Goo le eee BS 50 8.000.000 3.000.000 6 % А. 60" i 

15 Wayne & Belle Isle Ну.......... 100 400,000 400,000 5 % July, '96. 100 rDuquesne Traction Co........... 50 8,000,000 on G РНИИ = M 
e Mera Ор e ....| 250,000 250.000) ............ ss sPittsburg Traction Co............| 50) 9,500,000. 1,900,000 8 X, Aug., 98 " 

x ror ectric Rall wax . 1,000,000 1,000.0 00 100 | ilo Ред ral St. & Pleasant Valley Ry.. 25 1,400,000 1,400,000 2% %, July,'97 2394 

yandotte & Detroit River Ry. 100 250,000 200,000 ⁰bͥ( - Pgh., Allegheny & Man. Trac. Co... 50 3,000,100 12,004,438 2 %, Aug. 85 А 

Dayton O.—Jan. 24: | Lour „ Trac. RY- 25. 3.000.000 8,000,000 J %, Jan., '96. 18 

. t rest En fu paie kae - н 

000 1 mn T Kom: 100 1,500,000 гооо e EA 128 Second Avenue Traction Có com iis 2 4000000 14 000 009 3 % As dune 80,96.| .. 

отоо озоовооо о о о Я ; j P Я ө іа 3 ' * L] eo 

People's Street Rallway......--....| 100 110850 еа F вв | хо Suburban Rapid Transit Co | 50! 800000) 200,000] А. -. 


e Leased to 23d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 
Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway 

Leaseá ty Metropolitan Street Railway at8 % on stock until Oct. 1, 1897; thereafter 9% 

Leasea to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum. 


y. 
tis h Trac. Oo, 
r value of soon. 
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ruo a 22 
PASSENGER RAILWAYS. | TELEPHONE AND TELEGRAPH ООЗ. 
Ж... ices Rate and Date of — fee 
55 ^ ——————— — Eate 222 
NAME. Par Aster Issued. Last Div. Bid. Asked. NAME. Par жаадай Issued. | bent pir ^ Bid. Asked. T. 
New Bedford Mass-Jan. 24: Boston, Mass.—Jan. 24 : Ir 
Union Street Railway Оо...........| 100| $850,000 $350,000 2 %, Feb. 97. — | 158 amorioan Рох 888 n 2 50, 000, 000 28,650,000 ri Q., Oct., '97 |2672, 268% 
Northampton, Mass-Jan. 24: e Te elephone saaal AOON ere ess. |1 3% Q., Aug., 97. 71 | т 
Northampton Street Ry. . 100] 800,000) 228,000 5 % A., July, 97. 165 | 170 New England Telephone Co.. ..| 10,894,600) 10,804,600) $1.25 sh., Q. 130 
New Vork. Jan. 24: ge 
Omaha, Neb.—Jan. 17: American Telegraph & Cable Co...| 100| 14,000,000 A 
Omaha Street Ку........ TT . ..| 100) 5,000,000) 5,000,000) .................. 25 „Central & South Am Teleg. Oo.. 100 6,500,000 prs e - х 8 it а | 
Paterson. N. J.—Jan. 24. sage vp coc Pg 90а 257 7% guar) 100 19,000,000 10,000,000 1 “ Q. 180 (80), wie 
Paterson Rv. Co... ...... 100} 1,250,000] 1,350,000 ............ -— зз | 85 Erle Telegraph & Telephone Co..... 100, БОО ООО 4,800,000 | © Aug. ют. |10 71 i * 
Providence. R. I.—Jan. 24: #0014 & Stock Telg. Lei guar. 6 є. 100) 5,000,000) ...... 1% % See Р» 110 
United Traction & Electric Оо —— 100 8,000. 000 8, 000, 000 —— вонванеееона 58 61 Mexican Telephone 855 -— "e ds 18 Meo d TE 1 % Q А .. 
| д ,000,000| ...... 50 60 D 
Philadelphia.—Jan. 24: «Bees & Atlantic Tele mum 1 100| 6,000,000) 8,725,000 1% Ж Q^ July, "97.150 |152 ' 
Fairmount Park Trans. Co...$20 pd. 50 2,000,000) 2,000,000| .................. в 14% Postal Telegraph Cable Co 25| 2,000,000) ...... 2% B. 0 | 76 well 
Hestonville, Man. & Fairmount....| 50 1,966,100) 1,986, 100 2% %, July 15, '97. | 42 | 45 |/*Sout’n& 1 Teig. Co.guaz.D X 100 15,000,000| 15,000,000 1 % Q. 99 101 83 
Hest'nvl'e, Man. & Fairm’t..6 % рѓа. 50 583,900 {583,900 3 % S—July 15, 97. 62 65 |{Сошшегсїа1 Union Telegr ph Со 25 950,000 559,525 25% % 8. 89 95 T 
гас Pk. & Had. rare * ere А 8 3 % Feb. 1, 97. m [Western Union Telegraph Co 25| 500,000 97 уа 175 x ids ers 97 са 119 per 
nion Traction Co. р y o siisi iesn 4 141 А à ән Roo EE n 810, 4 7$: 897; 
cElectric Traction Oo . +.. ee с ыдан HS 7175 tDiv. guar. by Postal Teleg. Со. 4| 897; Bs 
dOitizens’ Passenger Ry........| 50 500,000 192/500 $3 share Q. 289 290 ||Miscellaneous.—Jan. 24: 
Frankford & Southwark Рав. R 50) ........ [1,875,000 $14 sha’e A- Apr. 97875 American Dist. Teleg. (Phila.) 25 
fLehigh Avenue Ry. Co......... . cerise DU RÀ 40 | .. Bell Teleph. Co. (of Canada.)... ... 000 8,168,0 ^g. М | es 
Lombard & South Street Ry. 25) ........... 1, 00.000 A. & O. e ы Os) don] oe) МАМАКЕ, 174 |175 
d Second & Third Streets Ry....| 50 1,060,000 71,0769 share A, Mar. 97 260 [Chicago Telephone Co p. Co.. 100 — "— — 64 | 65 
cPeople's Traction Co. . . . . . . 50 10,000,000 „0003 %, A., April, 97. ... -- [Central Dist Prtg & Telg.Co.(Pgh ) sage eccesso | t 200 |22 
gGermantown Passenger Ry... 50) 1,500,000] 1572,800/85.25 share—1897. |182 ә Empire & Bay States Te кч e Go. 100 750,000 750,000 . on [| s» р 
gGreen & Ooates Passenger Ry. 50% 500,000) 150,000 3 % July, 1897. 130 Hudson River Tele еы Chae, 100 2.000 000 2.000 € 12 | 78 у 
hPeople's Passenger Ry. . com. 25 1,500,000) |740,000) ... ... 57% „Northwestern Теса h O5. вав 100| 2,000,000 2,000,000 1 % Q 65 | 66 
hPeo us pletion el 55 MR Hes apre 10 000.000 7 i WE NL 65 |! Providence (R. I.) Teleph oo pe 2,500,000 2,500,000 234 % Q по 115 E 
iPh el a’ action ааа A р i й 4 А А , 8 7 2 #0 . d . — о» е... > —— .. „+++ a Ї = 
jOathe 5 Вб... » a (400,000 6 90 A— Mar. ei, PAT "IMS Southern New Eng. Teleph. Oo.....| 100) 8,000,000] ...... зет 1120 [122 23h 
‘Continental Pass. Ry... . . guar.. ,000, 580,000 $6 sbare—July,'97.| .. | 140 Ка 
Empire Passenger Ry. Co. 50 000,000 600,000 ...... 7 |1 |ELECTRIC LIGHT AND ELECTRICAL MFG. COS | B 
;Philadelphia City Pass, Ry... ... 50| 1000000) 475,000 87. 50 share July'97]1785| 180 | iw 
Philadelphia & Gray's Ку. RR. 50 1,000,000 298,650 83.50 share July '97 87 Boston, Mass.—Jan. 24: ith: 
{Ridge Avenue Passenger Ry. 50 750,000} [420,000 812 share, July '97. 2.2 T Fort Wayne Electric Оо 
iFuiiadelphia & Darby Ry.guar.| 50 ........ 200,000/$2 share July, '97. |... .. Ft. Wayne Elec Co. T. Sec. Series A. 2 eee . 
ji7th & 19th Sts. Pass. Ry. guar...) 50 ........ 250,000|/1%4 % S., July, 97. 157% .. [General Electric Co... co Р dd crus — TP con | oe qii 
jThirteenth & 15th Sts. Pass. Ry. 50 1,000,000 jsas.ono #11 ah. A., July, '97 263 Cena] Ша болос... „ МА. 100 10° 000 80,460,000 2 % Q., Aug., 1898. | 34% 8434 р 
Union Passenger Ry. Co. . . . 50 1.590, 000 00 000 £9.50 shre, July.'97 225 | 26 | T.-H. Elec. Со..Т. Secur., Series D. VVV rn 
j West Philadelphia Pass. Ry. .. 50 750,000 |750,000$10 share, July 07 225 | 235 Westinghouse Elec. & Mi; Co. com. 5 '146500 B 99 834 аи 
. V. Jan. 24: nghouse El. Co. pfd. | 50 | pA , Che 
egeret i n nud Westinghouse El. & Mfg. Oo. assent. 50) 110001000 VV : 
Rochester y VOUS 100 5,000,000, 5.000, 0000044 17 20 New York.—Jan. 24: va Бу il 
Reading, Pa. 0 24: Edison Elec. ПЕ Oo., New York. 10,000,000 7.988.000 ais ИМ Eres 
j Readin raction CO . . .. | 1,000,000 ; an. 3 son Elec. g Co., Brooklyn. en en" 988 | PIS 
Ону Passenger Ry. ..seesese. se 2 go) 289090 oun Je ir | 35 een Ore Milling de e. 2 100 4,000,000 6.750.000 17 & Oct., 97. 105 106 : 
[East Reading Electric Ry... . 50) 1,000,900 11,000,000 July, '97 is Edison Electric Storage Обуговев sii ino Ике Өө — * t 
: eneral Electric Co М сот ТИИС 
St. Louis Mo.—Jan. 24: General Electric Go. . pfd.| 100 10.890.600 80,460,000)2 % Q., Aug , 1898. | 8434| 8474 ( 
Fourth Street & Arsenal Ry......-. 50 800,000) 150.000 " Interior Conduit & Insulation Co...| 100 000000 4,252,000 % 26 S., July, 798. | 89 
Jefferson Avenue Ry. Co. .. 50 400,000] 400,000 2 5 Dec. 1888. "* | Untted Elec. Lt. & Pow. Co... ..pfd .000,000 1,000,000; . 4l | .. | 
Lindell R өгөө %%% # өзө өө «@ 006 сов EI 100 2,500,000 2,400, 1 9c Ju : 97. 124 126 . LE "— ое 0.0.20 ЗЕН “з Vs "n 
National ilway Co — eeee "st s 2,500,000 2,479, 10 Da July. '97. 25 WS Pittsburg, Pa. Jan. 24 . ү * 
Cass Avenue & Fair Grounds . | 2,500,000! 2,500,000) `............ А at \llegheny County Light Co. 100] 500. 000 Y fit 
Citizens’ 4: 66 eee eee 100 2,000,000 1,500, 1% Oct., 9g. 90 110 East End Electric Lig SB eee 50 800.000 — Jas 107 ee " 
8t. Louis R «606025599 60065059048066009 100 2,000,000 2,000, 2% k, July, '97. 95 105 hil d hi J , 000 Q .. 10 (t 
Missouri Е&В..........,•... .•.... 50 2,400,000 2,300, 114 DA July : 97. 170 172 P а elp a, Pa.— an. 24: x 
People's RR. Co — 50| 1,000,000| 300. „Dec., 89. бх Edison Electric Light Co...........| 100) 2.000.000 5 
Southern Electric Ву...........сош. 50 500,000 500,000) ............ 50 | 521 ||/*Electric Storage Battery Co.. com. 100 8.500, O wi... 144% .. ` 
Southern Electric Ry 6 % ргеї. 100 1,000,000) 1,000,000/3 % S., Jan., 96. 100 | 1021, Electric Storage Battery Co...pfd.| 100 5,000,000 MESES Blanc 2624 271% " 
St. Louis & Suburban Ry... 100 2,500,000) 2,500,000 0 . . . 53% 55% *Penna. Ht., Lt. & Pow. CO. . . com. 50 5.000. 0000 ( ко" 28 80 * 
Union Depot RRR... 100) 4,000,000 4,000, 3 % A., July, 98. ER 175 2 сае Hi сЕ Pow. Со. 8 2: 50 8.000.000 T" 506. 8 97. = 255 * 
p | orthern Elec. Lig ower Co.. renal ot eee 6, Oct., 97. : 
san Francisco, Cal ^w Southern Elec. Light & Power Co.. M ео 22 $82500 dis. Jan. 11˙97 ip. 14 * 
California St. Cable КК.............. 100 1,000,000) 600, 000 S0. monthly. 108% 1091; ' , TD V 
Geary Street Park & Ocean RR......| 100) 1,000,000) 375,000 82.50 share, 96. T 14 2 | Miscellaneous.- Jan. 24 : ‘ 
Market gy ten oe eee ren] 100) 18,750,000) 18,750,000 Q., 60c. per share. | 52% 5234 Brush Electric Co... .. cee eee 50 др 
Presidio & Ferries RRR r.... 100 1,000, 000 550,000 . 6 Bridgeport (Conn.) Elec. Lt. Oo....| 25 500.000 ũ n |" ee * ~ 
" Edison Illg. Co. (St. Louis) | бөө | уой 327% 85 es 
Scranton, Pa Jan. 24: Eddy Electric Mfg. Со.............. gay, Serve! Мылы» ‘ ke as à 
Scranton Railway Co. . . . . . . 500 6,000,000 2,500,000! .................. 5% 10 Hartford (Conn.) Elec. Light Co....| 100 380 00 7 . wn | 17 
m Scranton & Carbondale Trac. Со.. 100 500,000 . 15 Hartford (Conn.) Lt. & Power Co.. 25 175,000 °) . H8 | 125 TA 
m Scranton & Pittston Traction Co..| 100) 1,050,000 1,050,000) .................. 9 11 New Haven (Conn.) Elec. Lt. Со....| 100) 100000 . s.. 4^ .. * 
Я Narragansett (Prov., R. I.) Elec. Co 50 1 , seras өзө 148 ee 
Springfield I]].—Jan. 24: Rhode Island Elec. sas aas] 1060 „200, 000 — 2 ?6 Q., Oct., '96. 82 83 , 
Springfield Consolidated Ry. ... . 100| 750,000 150,000) ....... 8 „ | 11 Royal Elec. Co. (Montreal)......... 7.000000! . ose 114 | 118 : 
Toronto (Canada) Elec. Light Co...| 100| 1'085. ее %9 *142м% 148 Lpa 
Springfield O. Jan. 24 Thomson. Houston Welding Oo... 100 . 50 1,085,000 124 % Q 165% 186 | 
Springfield Street Ry. .. . 100) 1,000,000 1,000,000) . TI . | 2 [Woonsocket (R. I.) Electric Co. No f 00 ( 
Springfield, Mass. Jan. 21: * % б *ex d, ail 
т аа 100) 1,200,000) 1,000,000'8 % A. 205 | 210 ALLIED INDUSTRIES. i 
Toronto Canada. Jan. 24. ац 
Toronto By. бо. exercita as Ue 100) 6,000,000! 6,000,000 154 % 8 и | оъ Boston Mass.—Jan. 24: са 
Montreal Street Railway Co. 4,000, 000 4,000, 000 1 % S 241 | 248 8 Pup Hoang О: 50 10,000,000 05 07 " 
ee А , , ITTTTITTT] EI " e i: AE 
W'ashington,D.C.—Jan.24 5 000 soo United Electric Sécuri e ту . Ж, Feb., 56. 50 85 5) 
tR Co. —W : ũꝶ7 оо» ee ee ene t э е * 000 Ode eee бот» eee „ T pr qr M Te ee) VN TY AE А E: š "54 | 
Belt Ry Traction CS... . 100/$12,000,000) 12,000,000 jasc. per sh, Get. 97.| 61 | 62 |New VOPk. Jan. 24 9 
Columbia Ry. Со.......... inusisa ..| 50| 400,000 400,0005% % A. 63 | Consolidated Electric Storage Oo... 55 
Eckington & Soldiers’ Home Ry....| 50) 707,000 652,000 ..... є gr Edison European csicsssesecsicsssccsvsssiesss us Hine ME Месе А ^4 p 0 
Georgetown & Tenallytown Ry.....| 50 200,000 200,000 » v Safety Car Heating & Lighting Oo.. 100 „„ | 8 
Metropolitan RR. Co ..... 50) 1,000,000 — 487,180 254 % Q. 120 коиып Pump Co.. . . om. 100| g. 800. ö00 5,800000 77 * 29 5 " 
о п , , 5000, 0  ...... T 
Worcester, Mass.—Jan. 24: n Pump Co..........pfd 100) 2,000,000 2,000000 7 X 85 |88 ni 
„Worcester Traction Co. . . . . Com. 100 8,000,000 3,000,000) .................. 16 | is Philadelphia, Pa.— Jan. 24: á 
Worcester Traction Co.....6 % рѓа. 100) 2,000,000 2,000,0003 % S., Sept., '97. | 95 | 97 Acetylene L. Н. & P. Oo...... $85 pd. 50 1,000 k: 
Worcester & Suburban Street Ry... 100 550,000 542,500 4 , 1896 85 Electro Pneumatic Trans. Co.... 10 T en «Fa a» 5 |e 
b e Pa Тай 24 Е United Gas Improvement Co. .всгір 50 1,500,000 — — .. oe * 
WIIKkesbarre, Ра. . 24: Welsbach Commercial Co.....com.| 100 10,000. 00 mmͥ On 74%) .. 
Wilkesbarre & Wyoming Val. Trac. 100| 5,000,000) 5,000,000 1%, Jan., '97. 24 | 29 ||Welsbach Commercial Qo......pfd.| 100 2500000 7 Tu M |16 
Welsbach Light Co.................. 5 600,000) ...... 3 A ME 4 
Unlisted, | Paid in. t Full paid. | Outstanding. Welsbach Light Oo., Oanada. ......| 5 500,000 —— 385% 89% к 
а nville, Man. & Fairmount Passenger Ry. for 6 % on stock йү, 
a Leseelidation  {lectric, People'sand Philadelphia Traction companies. Fixed charges f 2 cU D UE i^ РА.—Јав. M: c 
and all indebte ness of constituent and leased companies assumed by Union Traction Com- ed rid puni аы: 22100 200,000 200,000 кч 
X n rgroun bx * , b... ee oe 
ie Practically all shares owned by Union Traction Company. ll е Со... 100 1,000000 1,000,000 4 101 102 ) 
а Lease to nkford & Southwark Passenger Ry. assumed by Electric Traction Co. Miscellaneous.—Jan. 24: I 
e to Electric Traction Company. Barney & Smith Car Co.. . . com. 100 Dae 
Controlled by Frankford & Banik wack Passenger Railway. Barney & Smith Car Co рѓа. 100° 1,000,000  .... 16 | 18 Ting 
g xd to керез 5 Railway at $5 per share. Еа oe саг FFP 2,500,000 2 X di 5 je 
ority of stock own eople's Traction O у nsol. еа Co Mich ETT eivai sesa a 
1 d to Union Traction 3 e Johns-Pratt Co.. бды sania Pus bis Rd à 0 1.250, 1.250, 000 396 S, pas. Feb div. 29 | 3l ty 
j Lease transferred to Union Traction Company. *Pratt & Whitney Oo........... m. CU Же TH rua е y 
lj Leased to United Traction Co. ata rental of $10,000 per an. In 1866-7-8, $20,000 р. a., In (Taft & Whitney Oo C ͤ [сыла [Г жул "Wo S ln 
1899-1900, and 900000 per annum thereafter payable semi-annually, rental declared as a diyi- sa He iE iram 9o. r ды ЖАДЫ 96 ы Ney 
d sem -An А - ercu bates ds жо @eesee —— 22 °з” T 
Dividend of 10 uaranteed by Reading Traction Company. Shultz Belting ма» 5 2 100 . 00. . 546506: (Ж Sept. 1, 97. ү 109 k X 
Dividend of 6% nteed by Reading Traction Company. . Oharles Car Uc cro eiyapes sé usus 000 аи ira 85 — abe 
nl es [III LIII ILLAE, T" му 


m Leased and ope by the Scranton Railway Company, formerly Scranton Trac, Оо, 
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JAN, 26, 1898, ] 


LECTRICITY. 


Albany, N. Ү. 


City 
“TInterest 


Baltimore Md. 
Date of Quotation—Jan. 24, 1898. 


timore City Pass. Ry...1st mtg. g. 5s. 
Baltimore ту ааа Qo....... 1st mtg. 5s. 
Baltimore Trac. Co. Exten. & Imp. g. 6s, 
Bal. Trac. Co..No. Balto div.1st mtg. g. 5s 


CO... . Ist mtg. ба 


& Suburban Ry......lst mtg. g 5s. 
lale Roland Elev., . 


Boston, Mass. 
Date of Quotation —Jan. 24, 1898. 


tLynn & Boston RR..... Ist mtg. g. 5s. 
West End Street Ry........ Deben. g. 5s. 
West End Street Ry....... Deben. g. 4'zs. 


1.9400 in escrow to retire outstand- 


of absorbed companies. 


Charleston, S. C. 
Date oy Quotation— Jan. 24, 1898. 


ing bon 


Enterprise Street RR. . Ist mtg. 58. 
жеее City Ry . Ist mtg. ба. 


~ fControlled by Charleston St. Ry .Co. 


Chicago III. 

Date of Quotation—Jan. 24, 1898. 
Ohicago Oity Ry....... . . . Ist mtg. 48. 
Chicago Passenger Ry...... Ist mtg. 6s. 
Chicago Passenger Ry...Cons. mtg. 6s. 
Chicago & So. Side R T.. . Ist mtg. g. 58. 
hicago & So. Side R. T........... . 48. 
Chicago West Div. Ry..... Ist mtg 4045, 

ke Street Elevated RR..1st mtg. g. 5s. 
Metrop. W. Side Elev. Ry. Ist mtg. g. 5s. 
North Chicago St. RR........ Ist mtg. 5s. 
North Chicago St. RR....Cert. indeb. 68. 
North Chicago Ойу Ry...... Ist mtg. 6s. 
North Chicago City Ry.....consol. 44s. 
West Chicago St. RR.........18t mtg. 5s. 
West Chicago St. RR........ Deben. 6s... 


West Chicago St. RR. . Con. mtg. g. 58. 
iW. Ohicago St. RR. Tunnel. . Ist mtg. 58. 


Redeemable at option on 60 da. notice. 
резен debt assumed by Chicago W. 


Div. Ry. Co., controlling interest of 


which is owned by W. Chicago St. RR. 


“э essee. 

{Subject to call after Oct. 1, 1899, at 
$110 and interest. 

Assumed by W. Chi. RR. Oo., lessee. 

Int. guar. by W. Ohicago St. RR. Co. 


Cincinnati, O. 
Date oj Quotation— Jan. 24, 1898. 


Oin. New. & Cox. St. Ry. Ist Con.mtg. g. 58 8,000,000 


Mt. Adams & Eden P'k In. Ist mtg. 6s. 
fit Adams & Eden P'k In. . . Ist mtg. 6s. 


Mt. Adams & Eden P'k Inc. Cons.mtg.5s 


‚ Ооу. & Cin. St. y .. . Ist mtg. 6s. 
ISo. Ооу. & Oin. St. Ry....... 2d mtg. 6s. 


t Assumed by the Oincin. St. . 
[$250,000 reserved to retire lst mig. bds. 


Cleveland, O. 
Date of Quolation—Jan. 24, 1898. 


aBrooklyn Street RR. Co...... 1st mtg. 6s. 
Cin. New't & Ооу. St. Ry. . Cons. mtg. 58. 
Cleveland City Cable Ry. . Ist. mtg. 5s. 
{Cleveland Electric Ry. Co. Ist mtg. g. 58. 
Columbus (O.) Cent. Ry...1st mtg. g. 58. 
a East Cleveland RR.......... Ist mtg. 58. 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 68. 
Lorain (O.) Street Ry........ Ist mtg. 68. 
ISt. Ry. Co., Grand Rapids. . Ist mtg. 58. 


81, 900,000 in escrow to retire bonds of 
absorbed companies, marked a. 
{Interest guar. by Cons. St. Ry. Со, 


Detroit, Mich. 
Date of Quotation—Jan. 24, 1898, 
Detroit Citizens’ St. Ry. Ist cons. 58. 


. Wayne & Belle Isle Ry... Ist mtg. бв. 
The Detroit Ry............... Ist mtg. 58. 


150,000 in escrow to retire bonds of 
Olty Ry. and Grand River St. Ry. 


New Haven, Conn. 
Date of Quotation—Jan. 24, 1898. 
New Haven St. Ry......... 1st N a 
New Nona Ска ооа ут 4-4 


A ves . . . 
Winchester Avenue RR- ша. к. бе. 


Det. 


PASSENGER RAILWAY. 


Due| periods. 


way 
. by Albany Ry. Co. 
Рр] "ana interest guar. by 
y. Co. 


E 


- 
- 


FT 
8888 
88 
58888 


— 


у. Oo..Cons. mtg. g. 5s. 


38888 
88888 


nN 


acs . Ist MÉR. 58. 
Metropolitan Ry. (Wash. ). Ist mtg. g. 5s. 


7 J$151,000in escrow to retire lst.mtg.bds. 
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ONDS. 


PASSENGER RAILWAY. 


ree 


New Orleans La. 
Date o; Quotation—Jan. 17, 1898. 
Canal & Claiborne RR... . Ist mtg. 6s. 


e [Crescent City RR... Ist mtg. ба. 
ee Crescent City RR.......Cons. mtg. g. 5s. 
-. ||/New Orleans City RR. Ist mtg. 6s. 


ЇМ. Orl’s City & Lake RR. Ist mtg. g. 5s. 
N. Orleans & Carrollton RR.2d mtg. g. 68. 


106% Orleans Railroad Оо....... Cons. mtg. 6s. 


tSt. Charles St. RR. Co.. Ist. mtg. 6s. 
23,500 in escrow to retire New Or- 
leans City RR. Co.'s lst mtg. bonds. 
$890,000 outstanding. 
New York. 
Date of Quotation—Jan. 21, 1898. 
Atlantic Ave. (Brooklyn)....Imp. g. 5s. 


114 Atlantic Ay. (Brooklyn). Ist gen. mtg.5s. 
ewe ГЫЧ Av. (Brooklyn) .. Cons. mtg. 58. 


Brodway & 7th Ave. lst cons, mtg. g. 5s. 
bodas Broadway & 7th Ave.. .1st mtg. 5s. 
Broadway & 7th Ave. 2d mtg. 5s. 
— BroadwaySurface............ Ist mtg. 5s 


9 
109 Brooklyn City RR. Co..1st cons. mtg. 5s. 
+++» | Brooklyn City & Newtown.. 1st mtg. 5s. 
Brooklyn, Bath & W. E. RR. Gen. mtg.5s. 
rooklyn Heights RR...... Ist. mtg. 5s. 
Brooklyn, Q’s Co. & Sub'n..1st mtg 5a. 
Brooklyn, Q's Co. & Sub'n.. Ist cons. 5s. 


| 1021; | Union (Huckleberry) Ёу..... Ist mtg. 58. 
e. | {tWestchester Electric RR... Ist mtg. 58. 
1$1,035,000 in escrow to retire gen. mtg. | 


obligations. 


55 |, $$552,000in escrow to retire lat and 2d 
52 | mtg. bonds. 
| 104°, 110 treasury, $50,000. 
103% | | Guar. by Union Ry. Co. 
sr Toronto Canada. 
105 | Date oj Quotation— Jan. 21, 1898. 
1015; || Montreal St. Ry. Ist mtg. 5a. 
оэ [Toronto St. Ry. k Ist mtg. g. 4148. 


101 835,000 per m. single track authorized. 
| 000 in escrow to retire 68 due in 1901. 


.... |Опіоп Passenger Ry. . . Ist mtg, 58. 
| 10734 Union Traction Co................ Col tr. 48. 
120% | West End Passenger Ry. Ist mtg. 7s. 
130 | West Phila. Pass. Ry. Ist mtg. р. 6s. 
West. Phila, Pass. Ry... 2d mtg. 5s. 
The trust certificates were issued to 
pay for the shares of the Electric and 
| People's Traction lines purchased. 
| Pittsburg, Pa. 
106 Date of Quotation— Jan. 24, 1898. 
100% | Birmingham, Knox & Allentown..... 6s. 
103 Central Traction CO Ist mtg. 5s. 
105 [Citizens' Traction CO. Ist mtg. 5s 
"T Duquesne Traction Co.........]st mtg. 5s 
10714 |*Fed'l St. & Pleas. Val. Jack's Run.....5a 
95 Fed'l St. & Pleasant Valley. . Cons. 5s. 
102 ‘Millvale, Etna &Sharpsburg............. 58 
Pittsburg, Crafton & Mansfield........... 5s 
Pittsburg Traction Со............ Ist mtg. 5s 
Pittsburg & Birmingham...... Ist mtg. 5s 
Pittsburg & West End lst mtg, 5s 
*Pg'h., Allegh. & Manch. , Gen. mtg. 5з. 
Second Ave. Traction Oo 7. 5s. 
Sub. Rapid Transit Railway Со..........ба 
95 Providence R. I. 
ee T Date of Quotation— Jan. 24, 1898, 
98 
1 Newport Street Ку................. Coupon бе 
United Trac. & Elec. Co.....lst mtg. g. 5s 
St. Louis. 
Date of Quotation—Jan. 24, 1898, 
0 Baden & St. Louis ЕВ..........1в% mtg. 5s. 


Vnlisted 
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Dry Dock, Е. Bd y & Bat'y RR..scrip5 . 
Eighth Av. RR. Co.....Cert. indebt. 6 5;. 
12d St., Man. &St. Nich. Av.. Ist mtg. 6s. 
42d St., Man. & St. N. Av..2d mtg. ine. 6s. 
Lex. Ave. & Pay, Ferry RR. Ist mtg. g. 58. 
Metropolitan St Ку Co.. g. m. el. tr. g. 5s 
Second Avenue Ry..Gen. cons. mtg. 5s. 


5838858. 


TIE 
28 


Second Avenue Ry........,..... Deb. 5s. 
Steinway Ry. (I. I.). . Ist mtg, g. 68. 
South Ferry RR. Co. Ist mtg. 58. 
Third Avenue RR... Ist mtg. g. 58. 
Twenty-third Street RR T Ist mtg. 68. 
Twenty-third Street КУ, ee Deb. 58 


184, 50,000 in escrow to retire maturing 


Philadelphia. 
| Date of Quotation—Jan, 24. 1898 
Continental Pass. Ry. lst. mtg. 6s! 
Empire Pass. Ry. . Ist mtg. 78 
Greene & Coates St. Ry.......... Ist mtg. 6s 
Lombard & So. St. Pass. Ry. Ist mtg. 68 
People's Pass; Нулы. Ist mtg. 7s 
[People's Pass. Ry. . 2d mtg. 58. 
People's Pass. Ry. Cons. mtg. 58. 


People's Pass. Ry. . .. Stk. trs. cert. g. 48. 
Phila. City Passenger Ry......]st mtg. 58. 
100 Philadelphia Trac. Co........Coll. tr. g. 4ч. 

S. [IT hirteenth & 15th St. Ry. ai Ist mtg. 7s. 


Amount. 
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100% 
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PASSENGER RAILWAY. 


Amount. 
— — Interest В Late quotations for copper are: Electrolytic, 105(3)103c.: NECU 
NAME. кее Issued. |Due| periods. | Bid. | Asked. | ing 104010 jo. ppe yt s@l0gc.; Lake, 104011с.; cast 
The Albany (N. Y.) Railway Company has declared a dividend of 14 percent. 
" oie Louis. | payable February 2. E ' 
ate от Quotation— Jan. 24.1898 The Chicago Edison Company has declared a quarterly dividend of 2 | 
Fourth St. & Arsenal Bt. By. . Ist mtg. бв. $50,000 $50,000 |1908 J. & J. 80 85 payable Гора 1. Books 3 February 2, * " ouem POE Cenk | 


Jefferson Avenue Ry... . . . Ist mtg. 5s.| 400,000 400,000 1905 M. & N. 100 102 


The American District Telegraph Company, Philadelphia, has declared a quar. 


Lindell Ry. Co............. 2 Ist mtg. бв) 1,500,000 1. 500.000 1911. F. & A. | 104 106 e? 
Missouri „Goo 1,000, 000 ну 1910 M. ds 1 6 terly dividend of 1 per cent., payable February 15. 

Soles RE, 5 "Ist ite. S 125.000 125.000 1902 J. & D. | 98 | 10! The Consolidated Car Heating Company, Albany, N. V., has declared а dividend 
1 People's RE. Со Bile MER 2d mtg. 7s А 075,000 625.000 105 M EN 97 | 100 of 14 per cent., payable February 15. Books close January 31. 

eople's RR. Co. . ... ... Cons. mig. 68. 1,000, ; ; hie The purchase of a single 100 shares of Edison Electric Illuminating of New York 
St. Louis & E. St. L. Electric..1st mtg. 6». 5,000 75,000 1905 J. & J 100 102 h А | 4 
St. Louis RR. CO. e „ lat iip Ba: 2,000,000 | 2,000,000 |1990| M. & N. 10014 | 1011; one day last week put that stock up 5 points, the transaction being made at 135. 
jet. Louis & Sub. Ry. lst mtg. g. 58. 2,000,000 | 1,400,000 1192] F. & A. | 101 102% The Dry Dock, East Broadway & Battery Railway Company of New York has 
8$. Louis & Sub. Ву................ Income 5в. 800,000 800,000 .... . . . .. 60 64 declared a quarterly dividend of 14 per cent., payable February 1. Books reopen 
tfSouthern Electric Ry....Cons. mtg. 68 February 1, 


ало: Avenue St. Ry......18t mtg. g. 6s. 
nion Depot RR. Co... Ist cona. mtg. 6s. 
Union Depot RR. Oo......... Cons. mtg. 6s. 


[бошгоцеа by St. Louts RR. Co. 


The Brooklyn Heights Railroad Company is seriously considering a change of 
motive power on its cable road from Fulton street to,Wall street ferry. The under. 
ground electric system is under advisement. 


C. S. Sergeant has been appointed second vice-president and Joseph H. Good. 
Speed comptroller of the Boston Elevated Company. These gentlemen were re- 
spectively general manager and treasurer of the West End Company. 

It is reported that а new company is to be formed in Philadelphia for the pur- 
pose of getting control of all the electric light companies. The company is to have а 
capitalization of $15,000,000 and will issue $15,000,000 debenture 5 per cent. bonds. 

Justice Maddox in the Supreme Court in Brooklyn, N. Y., has granted a formal 
order giving the Kings County Elevated Railroad permission to make coanections 


Controlled by Union Depot RR. Co. 
Controlled by Lindel! RR. Co. 
$200,000 in escrow to retire lst & 2d 


mtg. 
$600,000 in escrow. 
,000 In escrow to retire Ist mtg. 


San Francisco Cal. 
Date of Quotation— Jan., 1898. 


California St. Cable RR....1st mtg. g. 58. 1,001,000 900,000 1915 J. & J. 118 : : А 
tFerries & Cliff House Ry. . Ist nib 68. 650.000 650,000 1914 M. & S. 107 witu the Brooklyn Bridge in the manner proposed and approved by the bridge 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 671,000 |1921 A. & O. .... | 100 trustees. 

Marke э га Br Co.. Ist 18 ae 8,000,000 ЭШ J. & J. 126. 1 e Hon. J. D. Vandeman has been appointed receiver of the Electric Railway 
tOmnilus Cable On А 1 А mite 68. 2. 000,000 2.000.000 1918 АКО. 1233 Company of Delaware, O. The road has an indebtedness of $24,000 against it, which 
tPark & Cliff House RR........lst mtg. 68. 350,000 850,100 1912 J. & J. . 1015 has given rise to discontent among the stockholders, and will be appraised and offered 
[eae & Ocean RB................. Ist mtg. 6s. 200 000 296 090 15 J. & J. H0 | ... for sale at once. 

Powell St. Ry....................... Ist mtg. 68. ; 700, M.&S. 115 ; 118 The Mont Al Light C '8 pl has b ld und d f 

5 1, 1918 | he Montgomery (Ala.) Light Company's plant has been sold under a decree о 

Butter Bt. Ry. Oo............. Ist mtg. g. 5s.| 1,000,000 900,000 1918, M. & N. | 10954 110 the U.S. Circuit Court in а foreclosure suit. The property was bought by Bernard 


tOontrolled by Market St. Ry. Co. 


Washington D. C. 
Date of Quotation— Jan. 24, 1898. 
Belt Ry. Co. ................. . . . C. s mtg 5з. 
Columbia Ry.........................'« mtg. 68. 
Eckington & Soldiers’ Home. - mtg. ва. 
Metropolitan RR. Co.....Coll tr. cons. 6a. 
1$50,000 in escrow to retire Ist mtg. bds. 


Rahn, Charles M. Slagleand Frank J. Hambleton of Baltimore, a8 commissioners of 
the boudholders, for $255,900. 

A semi-annual dividend of $3.50 per share has been declared on the preferred 
capital stock of the United Electric Securities Company, Bostou, payable May 2 to 
stock holders of record April 20, 1898. Transfer books close at the close of business 
April 20 and reopen May 3. 


In the New York Assembly on the 18th inst. Mr. Sullivan introduced a bill for 


000 450,000 1920 J. & J. 
000 500,000 |1914! A. & O. {20 
,000 200,000 [11911 J. & D. 

000 500,000 |1901| J. & J 


Miscellaneous. the regulation of prices to be charged for electric light in cities, the maximum charge 

Bute of Quotation—Jan. 24. 1898, to be three-quarters of a cent per light per hour for incandescent and 4 cents per 
Bridgeport Traction Oo........ ist mtg. 58. 2,000,000 1.63, 0001923 у & J. 103 105 hour for eacb arc light. 

лыт ph TOT EU UM Vr 9000 aoo 8,543,000 1931 P. & A. 09 ul The Metropolitan Street Railway Company, New York, has completed the Jease 

Crosstown St. Ry. (Buffalo)..1st. mtg.5s. 300085 ы 1032 M С N 7 i of the Second Avenue surface line. It had previously secured control of the stock 
сои (O.) St. Ry......18t cons. g. 58.) 8'000'o00 2.261000 1932 3 91 97 by purchase of about five-sixths of it. The lease is for a long period, on the basis of 8 
Consolidated Traction (№. J.) Ist mtg.5& 15,000,000 | 13,965,000 |1933 J. & D. 909% 997 | Per cent. for the first three years and 9 per cent. thereafter. 

оз п a Gi ee tee 2,000,000 M 800 % 1920 J. & D. 91% NMa „Tre Olcott Reorganization Committee of the Brooklyn (N. V.) Elevated Railroad 
Denver Con. Tram'y Co.. Con. m. g. 5s. 4/000 ооо 922.000 1933 А o * 1 5 gives notice that in pursuance of the plan of reorganization heretofore announced, a 
Louisville (Ky.) Ry. last cons. mtg. g.5s.| 6,000,000 | 4,931.00011930. J. & J. 112 11214 first installment of 25 per cent. of the amounts to be paid by the various security 
Fo. Hudson St. Ку.18 cons. mtg. g. 5% 5,000,000 1,050,000 1919 J. & J. 89 91 | holde:s is payable at the ottices of the Central Trust Company, 54 Wall street, Feb- 
Ne inm Ry. N J үени коо J. & J. | 102 | 104 ruary 7, 

о. son Д *. . J.). Itg. ӘЗ. 000 550,000 1928 де: А ae . 
No. Hudson Co. Ку. (N. J.) . .. . . Deb. 68.“ 500,000 439.0001902 „ 116 . President William A. Gaston of the Boston Elevated Railroad Company outlined 
Paterson (N. J.) R. . . . Cons. mtg. g. 68. 1,250,000 1.000, 0001931 J. & DP. 77081; the plans of his company at the recent dinner of the Merchants’ Club in Boston. 
Bt Paul City Ry. 5 Done d a 5500585 2,000,000 1930 A. О. | *90 | Äé He said the motive power will be electricity ; that it will be gotten from a third rail; 
8t. Paul Ойу R. .. Deb. В 68) 5000000 | 12950001997 coo | 89 | 92 | that the cars in a general way will resemble the cars in use in New York, and that 
=, маай | ETSI cid diei 85 92% | the free transfer policy will be used generously. 


191,000,000 in escrow to retire Ist and 
d mtg. bds. 

$$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 

58760, 000 in escrow to retire bonds of 
О. С. St. RR. Co. 

от treasury. 


A bill has been introduced in the Assembly at Albany to permit the Long Island 
Railroad Company to ope1ate а surface Jine on Atlantic avenue, Brooklyn, after its 
present tracks are put underground. The underground system, according to a plan 
devised for the company, will connect with New York at Maiden Lane by means ol 
a tunnel under the East River and be extended underground to 42d street in that 


$960,000 rea! ved to redeem prior liens. City: 


19620,000 in escrow. 
*With int’rest 


mae With int'rest 
ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date oJ Quotation— Jun. 24, 1888. 


for December of $93,657, an increase of $11,497 as compared with the same month in 
the previous year, and net $46,005, an increase of $1,401. For the year ending De- 


the corresponding period of the previous year, and net $370,008, an increase of $27,- , 
940. 


The Chicago city council has now before it an application fora franchise from 


Edison Elec. Illuminating Oo., Boston.. 2,026,000 TE Quar. 154 | .... the Wisconsin Island Lakes & Chicago Railway Company, which proposes to con- 
General Electric Co.. gold coup, deb. 586. 10,000,000 8,750,000 |1922| ......... 10014 struct a trolley railway from Chicago to Wisconsin lake resorts, and otters £550,000 
Pittsburg, Pa. for a city franchise: another from the Chicago Central Electric Railway Company 
Date of Quotation— Jan. 24, 1898. giving it a loop on the West Side with an entrance to the downtown districts, and a 
Allegheny County Light Co. —— — 6| 500,000 | ...... 191] J. & J. 105 | . third from the Chicago City Railway. 
Allegheny City Electric Light............48. 260,000 |  ...... 19130 A. O. ...... i 2 
Westinghouse Elec. & Mig. Co. Berip 68. 195570 | ... Pn N. & S. |. In a recent interview Manager I. D. Barton of the Brooklyn (N. Y.) Elevated 


Railroad stated that published statements to the effect that electricity as a motive 
power was about to take the place of steam on the various lines operated by the com- 


Miscellaneous.—(Jan. 24. 1898 ) 
рапу was somewhat premature. Such athing was certainly in contemplation, but 


paron EIE Con Ne York) Tat m ы 4,312,000 | 4,312,000 19100 111 


Ed Бон E ie Oe eee iyn) 8. big 500 00) 1900 090 ae лыр; 116 її; no contract had been signed or entered into although various plans had been submit- 
Edison Electric Light (Philadelphia)..| 200000) | ...... o NN 103 | a, ted and were under consideration. 
коке CoD Lou IS E OE 9999000 кы. 1200 о Nos E The Edison Electric Illuminating Co., New York, reports gross багш 2j а 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg. 6s.| 600.000 esee JIRI ту. |... |... cember of $256,740, an increase of $40,465 as compared with the same month o 
United Elec. Light & Power Oo( N. Y.)..| 5.000.000 «besser И reas 75 90 previous year, and net $157,410, an increase of $24,291. For the year ending Decem- 
55 —— lII ber 31 the gross earnings were $2,492,371, an increase of $244,933 as compared with 
TELEPHONE AND TELEGRAPH. цены period of the previous year, and net $1,267,230, an increase 01 
Miscellaneous. The Guaranty Trust Company informs holders of Atlantic Avenue Railroad 
Date of Quotation— Jan. 24. 1898. Company (Brooklyn) 5 per cent. improvement bonds and Brooklyn, Bath & n 
American Bell Telephone... . .. lide: 78. 1898; F. & A. 100%! 104 End Railroad Company 5 per cent. general mortgage bonds that the syndicate ше 
Northwestern Telegraph Со................ Тв.) . . ert ee — * 1 for the purpose of participating in the readjustment of the bonded indebtedness n 
N. V. & N. J. Talep Tel o> ken mig a T „ 108 | ..... leasehold interests of the Nassau Electric Railroad and Atlantic Avenue Railroad 
Chesapeake & Potomac Teleph. Co.. . 58... · 191) J. X D. 10854 .... Company having purchased more than two-thirds of the above named bonds at 2 
| and accrued interest, they are an*horized to offer the same price to holders of any 0 
ALLIED INDUSTRIES. the remaining bonds, provided they are deposited on or before February 1. 
The Governor of New Jersey having declared the franchises of the оп 
Miscellaneous. Pneumatic Company forfeited, John I, Waterbury, William A. Dick and Bernard 8 
Date oj Quotation— Jan. 24, 1898 Baruch, at the request of the holders of a large amount of stock who believe that t б 
American Electric Heating...........58.| 500,000 | 500,000 |....| . . AS | 19 patents owned by the company contain fundamental principles of pneumatic tu 
Armington & Sims Eng. Оо............... ideal” e e КИ Tm 25 transportation, have consented to act as a committee to protect the stockbolders ith 
*Barney & Smith Car. Co...... ... 60 . ͥͥ —ͤ(ͤ 1942 J. & J.| 96 100 terests. Stockholders are requested to deposit their holdings, indorsed in blank, wi 


Oarborundum Mfg. Co.... е 6 %% 0 468. %% 000000006 1904 М, & 8. фое о [PX 


Worthing ton Pump 00 sive tu 000000 090090 15.000 ec oco д ^6009* -soo ee ҮТҮ e... 
Unlisted Nominal. 


the Manhattan Trust Company, under the terms of a protective agreement, paying 
to the trust company 20 cents per share to meet expenses. 


cember 31 the gross earnings were $888,729, an increase of $62,178 as compared with 


The Edison Electric Illuminating Company of Brooklyn reports gross earnings \ 
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EDITORIAL NOTES. 


| Mr. George F. Durant, manager of 
Electricity the Bell Telephone Company of St. 
from the Louis, bas ascertained that the ground 
Earth. under that oity is saturated with eleo- 
tricity. The installation of the Bell 

Telephone Company’s new metallic system is said to 
have led to the discovery, owing to a number of 
small signal lampe failing to work. A careful in- 
vestigation was made but in vain, and as a last re- 
sort ground currents were thought of. А voltmeter 
installed at a relay station showed that an escape 
current from the street car tracks was traveling 
along under the earth and entering the wires of the 
telephone company. This escape ourrent was ap- 
parently acting in opposition to that supplied from 
the company’s batteries and neutralizing tbe latter. 

Careful tests revealed the fact that the waste опг- 
rent was ten volts stronger than that generated by 
the company’s batteries. In the Post Dispatch of 
St. Louis, Mr. Darant is oredited with having made 
the following statement: 

* The disabling of our lines from such a cause was 
a most remarkable thing. That the current from 
the street саг ground wires remains in the earth and 
travels underground we have demonstrated beyond a 
doubt. From experiments we have made and are 
making we аге oertain this force can be used again. 

We have been experimenting with lamps. We 
find that a single wire, with tbe simplest kind of a 
connection, will suffice to produce light from this 
earth current. 

“If the wasted current is, say 20 volts at one 
point and 6 at another, a lamp at the latter point 
connected by wire with the former will be supplied 
with a ourrent equal to the difference between the 
current at the two points. In the instance cited 
there would be sufficient current to supply 14 volts 
to the lamp. 

©“ Т can see no reason why the current could not be 
carried through motors and dynamos in the same 
way. If the actual current as it comes from the 
earth were not sufficient, it could first be gathered 
into storage batteries and thus intensified. The our- 
rent сап be handled exactly as if it were generated 
by a dynamo.“ ' 

Mr. Durant’s remarks might lead one to believe 
that all that it would be necessary to do would be to 
connect a storage battery with suitable conductors 
driven iato the ground and in a short space of time 
it would become charged. Owing to the variability 


of this current such would not be the case. During 


the busy hours of morning and evening the waste 
would naturally be slight, with a correspondingly 
low voltage. Such being the саве, the current which 
was stored in the battery during the bours of light 
traffic, say at noon when there was a comparatively 


YORK, FEBRUARY a, 1598. 
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bigh voltage, would simply disoharge itself back into 
the earth. This action would go on repeating itself 
practically indefinitely unless some means were de- 
vised for disconnecting the battery during the 
morning and evening hours. 


A local paper rather gives one the impression that 
all the citizens will have to do will be to drive a 
wire into the ground in their backyards and light 
their houses by electricity. The paper’s comments 
are: 

„What may prove the most wonderful electrical 
discovery of recent years has been made by opera- 
tives of the Bell Telephone Company. Electricity 
for light and power may be free as air. Anybody 
with a strand of copper wire may avail himself of 
the mighty force that propels the street cars of St. 
Louis.“ 

But how about the street car lines? If there is 
as much waste as is claimed, is it likely these com- 
panies will continue generating current to be used 
free of oharge by the citizens? With the amount of 
current that is said to be finding its way into the 
geeund it would certainly pay the railway com- 
panies to go carefully over their tracks and see that 
the bonding is all right, or if necessary add a sup- 
plementary return wire. 

Experience has shown that there is always some 
loss of current wherever trolley roads are run, but 
nothing like the amount that it is claimed seeks the 
earth as areturnin St. Louis. The natural inference 
is that the return oirouits on the street railways are 
totally inadequate. The city should see that this is 
speedily remedied with а view to preventing electro- 
lytic action. Otherwise, in the near future, it will 
be discovered that an immense amount of damage 
has been done to underground metal structures. 
The problem that requires solving is not how to util- 
ize the current that is in the ground, but rather how 
to prevent the return current from seeking that path. 
Were proper precautions taken this should not prove 
such a difficult matter. It is estimated that an av- 
erage of 10 per cent. of the current of the street rail- 
way companies is diverted. This represents an an- 
nual loss of fuel amounting, so it is claimed, to $15,- 
000. Now, a No. 0 copper wire could be laid between 
the rails for probably about 8900 a mile, which would 
materially reduce the loss, or, assuming 200 miles of 
track for $180,000, the interest on this amount at 
Б per cent, would be $9,000 а year as against $15,- 
000 а year lost in fuel. Good management would 
certainly prompt such a step being taken. 

А rather humorous paragraph appeared in one of 
the St. Louis papers relating to this matter, as fol- 
lows: 

* Manager Durant’s discovery that the ground 
under St. Louis is a storage battery for the eleotrio- 
ity made by the electric street car companies may be 
turned to the advantage of the St. Louis people. 
If Mr. Durant will tap the battery and draw off the 


50 


eleotricity be will save the people whose water pipes 
are being destroyed by electrolysis a great deal of 
annoyance and expense, He may also so reduce the 
operating expenses of bis company that the telephone 
rates may be reduced without impairing its hand- 
some dividends. But perhaps the street car compa- 
nies will object to supplying the Bell Telephone 
Company with electricity, and may discover that it 


would be a wise business move to put in a metallic 


circuit and save for their own use the electricity now 
wasted in the earth. In this event the street car 
magnates may find it possible to save enough to re- 
duce fares. 

‘* Merely as an exposure of acrude, wasteful and 
destructive method of handling electricity as a mo- 
tive power, Mr. Durant’s discovery is valuable." 

As the last paragraph states, this discovery is prin- 
cipally valuable as showing the wasteful and inade- 
quate methods adopted by the street railway oompa- 
nies in St. Louis. 
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Ав ів well known, there is a 
New Method of limit to the distance elec- 
Insulating an tricity can at the present day 
Electric Current. be economically transmitted 
even at an exceedingly high 
potential, owing to the loss which occurs over long 
distances in overcoming the resistanoe of the con- 
ductor. The problem of conveying even a high po- 
tential alternating current, say 100 miles from the 
point at which it was generated, has as yet not fully 
been worked out. This is an all- important question, 
for if current could be generated at various points 
where suitable water-power was available, and then 
distributed far and wide throughout the country for 
manufacturing or lighting purposes, there would be 
an immense annual saving in fuel. This is what 
electrical engineers have been striving to accomplish 
for some time. An inventor in Chicago has recently 
devised a means of transmission which he olaims will 
operate economically over any distance. His aim 
would seem to be not £o much to reduce the actual 
resistance of a conductor as to prevent any loss 
through radiation or induction, Mr. Archibald J. 
Robertson, tbe originator of this method of insula- 
tion, mskes the following statement regarding his 
device in a recent issue of the Chicago Tribune. 


„With all deference to the promoters of the pres- 
ent lives of transmission carried on aerial supports, 
I will say that that system is at best but a make- 
shift. Further, I venture to assert that, even were 
it possible to trausmit on aerial supports over great 
distances, which it is not, legislation in the various 
States throughout which such a-line would pass 
would act against it as soon as legislators were made 
aware of the darger attending the transmission of 
heavy currents, Again, the cost of maintaining long 
linea on aerial supports would be 80 excessive as to 
render such lines uncommercial. It is admitted by 
all practical men that, for heavy currents, under- 
ground lines are preferable; but underground lines 
hitherto have been defective. Why? It is impossi- 
ble to keep the conduit or duct which carries the 
conductor dry. Induction and loss of electric force 
are inevitable consequences. 1% is to this defect 
tbat I have devoted some time, money and thought, 
and this invention is tbe result.“ 

The device consists in inclosing the electric con- 
ductor in a train of underground tubing of insula- 
ting material from which the air bas been ex- 
hausted. ‘This is to be accomplished by means of 
exbaust pumps placed from fifteen to twenty miles 
apart along the line. The duct, according to the 
iuventor, should have an internal diameter of about 
four times that of the conductor. The latter is to be 
held in the center of the tubing by means of insu- 
lators spaced at short intervals apart. The tubing 


should consist, as previously stated, of insulating 
pipe in three-foot sections, and of two diameters to 
permit of their telescoping. The joints between the 
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inside pipes may be made to lie under the respect- 
ive centers of the outside pipes or vice versa; in this 
way the outer pipe would afford a protection to the 
inner joint. The internal diameter of the outer 
pipe ehould slightly exceed the external diameter of 
the inner one, thus reserving a space for sealing. All 
the joints and spaces just mentioned are sealed with 
asphalt, which is poured in through an orifice left for 
the purpose in the outer pipes. 

As can readily be seen this operation in a long 
line extending over miles of territory would be ex- 
oeedingly tedious and entail an enormous amount of 
labor. 

After the line is complete, the inventor proposes to 
exhaust the air from theconduit in the direction of 
the current. His object in so doing is to aid its 
progress, on the principle that wind aids the prog- 
ress of sound waves. In order that the exhaust 
system should always be in the direction of the cur- 
rent, the dact is sealed around the conductor at each 
pumping station. This seal should be extremely 
thin and a good insulator. To allow of a constant 
suction an infinitesimal quantity of air would be ad- 
mitted at each station by means of a trip valve. It 
is proposed to control the Jatter by a spring 
which would admit the air at а given pressure. The 
inventor's claim is that, by exhausting the air, there 
would necessarily be an absence of moisture, and 
consequently no chance of any current escaping 
from the conductor through radiation. It is fur- 
ther proposed to supplement this drying process 
by placing at frequent intervals in the conduit un- 
slaked lime which, as is well known, is an ab- 
sorbent of moisture. Regarding an electric con- 
ductor protected in the manner described, Mr. Rob- 
ertson is credited with having made the following 
statement : 


An electric conductor under these conditions is 
absolutely dead to every outside impulse. Ido not 
hesitate to assert my belief that such a line will 
transmit electricity any distanoe without the slight- 
est logs." 


This last statement would certainly reem to be 

a rather sweeping one. If the inventor means that 
there would be no loss through radiation or induc- 
tion this might possibly be the case provided every 
part of the system worked in а satisfactory manner, 
but even then there would still be the line resistance 
to overcome, which would limit the distauce to 
which ourrent could economically be transmitted. 
Moreover, the whole arrangement is exceedingly 
complicated, and would require constant attention 
to prevent a leak occurring, the pumps from get- 
tiug out of order, or some other unforeseen accident 
happening. The frequent renewing of the unslaked 
lime alone over a long distance would require consid- 
erable labor. When all these points have been taken 
into consideration, it will probably be found that the 
extra cost of labor such a system would entail would 
far outweigh any advantage this method might bave 
over a well insulated cable for the transmission of a 
current. What is more especially needed is not во 
much a method of insulating the conductors now gen- 
erally in use as the discovery of some new material 
or combination of substances with no greater resist- 
ance than copper at abont one fifth the cost of that 
metal. 

The inventor of this pneumatic insulating device 
seems to think that his system weuld be especially 
applicable to mining operations in Alaska, enabling 
an electric current to be transmitted over any dis- 
tance from natural sources of power. According to 
& press report, an Eastern company is now being or- 
ganized with a capital of $5,000,000 for the purpose 
of putting the Alaska scheme into operation. If 
such is the cave, it might be well for any prospective 
investors to insist on a thorough trial of this sys- 
tem being made, say between Niagara and New York 
City, where climatic conditions would not materially 
enter into the problem, before embarking in the 
Alaska enterprise too heavily. 
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A well known physician, Mr. 


Blectricity J. Mount Bleyer, is said to have 
for discovered a method of ouring 
Consumption. consumption by the use of an 


electric current. This system 
is as yet not thoroughly perfected, but the experi- 
mente he has so far made have been very successful, 
so it is olaimed. Dr. J. Mount Bleyer made the fol- 
lowing statement regarding his method, which ар- 
peared in a recent issue of the New York World: 

„J claim that this is the most scientific and most 
important discovery since Kooh’s bacilli. It is 
destined to stay, and not like all the recent forma of 
treatment, which are only based on theoretical philos- 
ophy and not on pure pbysical laws. "There is no 
pain whatever connected with the application of 
electricity, as a great quantity of current is used and 
distributed ор a large surface of electrodes." 

Dr. Bleyer’s system is based on the well known 
principle that electricity can be made to act as a 
purifying agent by virtue of the ozone which it gives 
forth under certain conditions. Water and sewage 
have frequently been treated in this manner both in 
this country and abroad with excellent results. To 
cure consumption Dr. Bleyer bas availed bimself of 
this same principle, and revivifies the blood of a 
patient by giving it ozone. To accomplish this һе 
places pads on the patient’s cheat directly over the 
diseased portion of the lung and a pad on the cor- 
responding point in the back. Then a current of 
electricity at extremely high voltage is sent directly 
through the body for twenty minutes or half an hour. 
Regarding the voltage used, Dr. Bleyer says: 

“Iam not yet ready to say what amount of elec- 
tricity I use, as I do not wish inexperienced pro- 
fessionals to make the experiment, with perhaps fatal 
results.“ 

By this means the dead tissue of the lung, which 
is the cause of the disease, is said to be gradually 
destroyed and the patient gets rid of it by expecto- 
ration. 

It has been proven by experiments on rabbite that 
the electric current really revivifies the blood by giv- 
ing it ozone. Advanced stages of this dreaded 
disease cannot be oured by the application of elec- 
tricity, but it is claimed that such patients as possess 
certain vitality and enough of the lung substance 
to carry the physiological processes are susceptible 
of an absolute cure within a reasonable space of 
time by tbe daily application of the current. 

Any means that can be devised for successfully 
combating this terrible disease will unquestionably 
be of inestimable value to humanity. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


Bernstein Electrio Co. 


As we went to press las& week we were advised 
that the Bernstein Eleotrio Company of Boston bad 
made an assignment, but before stating the fact we 
were anxious to present to our readers some ғерға: 
tional developments regarding this concern and its 
actions, As is well known, this company confined 
itself almost exclusively to the manufacture of in- 
candescent lamps under patents of Mr. Bernstein. 
As far back as the Franklin Institute Exbibition in 
Philadelphia in 1883, Mr. Bernstein had been mak- 
ing more or less progress in the direction of lamp 
manufacture, but the produot of his factory did not 
attract commercial interest, due to tbe faot that the 
lamps he made were mostly of high candle-power and 
were unsuitable to the uses of the trade generally 
they were, however, used to some extent for series 


lighting. 


In 1888 the present oompany was incorporated 
with a capital stock of $100,000, and the plant was 
mortgaged in 1889 for $100,000. At about this time 
Mr. Henry B. Cram became general manager and 
Mr. Charles A. Coffin and others of bis following were 
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interested parties. Shortly afterward the Bernstein 
Eleotrio Company manufactured a brand of lamps 
for the Alexander, Barney & Chapin supply house 
whioh was known as the A. B. C.“ brand. Wish 
the failure of the Alexander, Barney & Chapin 
Company the Bernstein Electric Company lost a 
valuable customer, and in spite of all the hustling 
Mr. Cram could do the company did not provea 
financial success. The manufacture of small fan 
motors was then taken up, but this too proved un- 
succesefal, and after a varied experience Mr. Cram 
retired from the management a little over a year 
ago, and was succeeded by Mr. Bradley, who also 
retired as manager afew days before the company’s 
feilore. There are many ugly rumors afloat regard- 
ing some of the inner transactions of parties inter- 
eted in this company. The Lamp Pool by reasun 
of this failure Joees one of its members. An at- 
iubment from Steuben County against the Bern- 
nein Electric Company of Boston for $1,459, in 
favor of the Corning Glass Works, is in the bands of 
the sheriff, and others will doubtless follow. We 
wonder what explanation Mr. Coffin will have to 
meke for the collapse of one of his pet concerns. 

As tbe Count of Monte Cristo says at the disap- 
pearance of his first enemy — One." Who will be 
the next of the unpopular Lamp Pool ? 


ж X + 
Stockholders Growing Restless. 


(From the Boston Advertiser.) 


There continues to be much newspaper talk respecting 
the plans of the General Electric management in connec- 
tion with the back dividends due on the preferred stock. 
Ageording to late gossip, enough is known about the busi- 
ness of the company to warrant the assertion that it has 
enjoyed а prosperous year, and that its earnings above 
charges are sufficient to justify payment of dividends on 
both the preferred and the common shares. 

The company owes about $1,265,000 accumulated divi- 
dends on the preferied stock, and until this amount is 
paid off nothing can be distributed to the common stock- 
holders. The company for some time has been buying its 
$ per cent. debenture bonds in the market, until it is now 
sid to hold about $2,000,000 of them in its treasury. These 
bonds, it is declared, have not been cancelled, but are held 
ра assets and could be reissued if desired. 

In these circumstances the preferred stockholders are de- 
cldedly restless, and insist that itis time for the company 
to clear off its obligations to them. The common stock- 
holders are likewise impatientat a policy which blocks the 
way toa resumption of dividends on their holdings. The 
preferred stockholders have received nothing since Janu- 
ary, 1894, and nothing bas been paid on the common stock 
since August, 1893. Both classes of stockholders have re- 
celved promises from the management that some disposi- 
tion would be made of the accumulated preferred stock 
dividends as soon as the times warranted it. 

Great pressure is being brought upon the company’s 
managers to take ation, as the finances and outlook of 
the company are believed to justify such a course. It is 
sid by some persons who claim to be acquainted with 
the affairs of the company that it is now so well supplied 
With business contracts that it may not deem it desirable 
ea actively for any of the preliminary contracts 
or the electrical equipment of the elevated railroads. 

The company’s management considers it wise to con- 
сЕ its present cash curplus, but there isa willingness 
55 dividends on the preferred stock by 
ш pu debenture bonds held in the company's 
e А В confidently expected by certain large 

Sin General Electric that this plan will be defi- 
nitely formulated within a short time. 


The General Electric Com- 
и doing such a large amount of business that it 
ae does not care to compete actively for any of 
6 prelimiuary contracts for equipping the elevated 
к у This statement must either 
D made with a view to forewarning their 


‚50% getting it, or because, with the shadowy 
ы _ profit this Concern usually allows itself, 
Sind raid ot losing too much on the contract. 
XN ant & thing that one can’t possibly get is a 
р 18 always to be commended. 
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еи P bear of ^ man who prides himself on 
Йй жык three different times received a shook from 
volt Alternating Curren§—one of which lasted 
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twelve minutes—without any evil effect resulting. 

Were all persons built on this same plan, some other 

method of executing criminals would have to be de- 

vised for the State of New York, | 
* * + 

Power for the Whole World Except Philadelphia. 

We take pleasure in publishing the following 
comm univsation from a correspondent, and as we failed 
to have it copyrighted have no objection to some of 
the dailies copying it provided oredit is given: 
Editor ELECTRICITY. 

I wish to inform the Universe that I have made 
the most important discovery of the 19th century. 
It is not my intention to patent it, but to give it to 
the world free of charge, and my object now is to let 
everybody know of my discovery, in order to prevent 
unscrupulous persons from stealing and patenting it, 
and thus depriving mankind of its benefits, 

I have found by a scientific caloulation that every 
cubio mile of heated matter of the earth’s interior 
contains enough heat to supply twenty million horse- 
power for a year, or the equivalent of 400 million 
tons of coal. My discovery came about in this way. 
One day I was sitting and thinking, that is, my 
mind was in a rapid train of thought. I was trying 
to find some way to prevent the destruction of the 
human race by the constant increase in the peroent- 
age of carbonio acid in the air, due to the burning of 
80 much coal, which I am told by scientists will in 
afew hundred thousand years make the oxygen so 
scarce that it will be only within the reach of mil- 
lionaires who live in sky-scrapers. 

While pondering on this momentous question, an 
idea suddenly struck me. I saw all at once that 
Natare had put this inexhaustible store of energy in 
the earth for the special use of man. All it needs is 
& five-million dollar syndicate to tap this great reser- 
voir and supply the whole world with power. I 
would undertake the construction of the plant ata 
reasonable salary. My idea is to run copper and 
iron wires, а foot in diameter, from the equator to the 
north pole through the great centers of population. 
By soldering the copper wires to the north pole and 
the iron wires to the equator we could get a power- 
ful thermo-electric battery, the center of the earth 
being the hot junction and the polar region being the 
cold junction. The central part of tbe earth, being 
composed mostly of metals whose average density is 
5.5, would have very little resistance. These wires 
could be tapped for electricity at any point between 
the equator and the pole by connecting the motor or 
other translating device between a copper and an 
iron wire. It might be possible to dispense with 
the iron wires altogether and use the ground instead. 
With a few bundred of these wires ranning from the 
equator to the pole and properly distributed over the 
earth’s surface, we might оке eleotrio heat to thaw 
out the frozen plains of Siberia and British America, 
thus bringiug the Klondike into a temperate or even 
into a torrid zone. The vast snow-covered plains of 
America and Asia would become fields of verdure, 
supplying food and raiment for teeming millions of 
people. 

I am aware that certain quasi scientific critics 
would object that this would use up the internal 
beat and cool off the earth so that it might become 
uninhabitable sooner than by the depletion of oxygen 
going on at tbe present rate. But I have another 
idea that provides against this difficulty. The great 
frozen deserts of Asia and America could be utilized 
to raise corn-pith cellulose enough to surround the 
whole world with a shell ten feet thick of this ad- 
mirable non-conductor of heat. This shell could be 
built in sections and held up by a suitable system of 
iron towers, and covering the whole earth it would 
practically prevent all loss of heat. It is known to 
be a scientific fact that all electricity is eventually 
changed into heat, and under this non-conducting 
shell of corn-pith we could live without the aid of 
light and heat from the sun. 

I would like to add that my plans have been care- 
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fully examined by experts with a big E, who admit 
that the system could be made to reach and supply 
all parts of the northern hemisphere except Phila- 
delphia, where I am told the United Gas Improve- 
ment Company will continue to supply light, heat 
and power for all time to come, using chloride ac- 
cumulators and Bates thermio engines, with corn- 
pith cellulose to burn. Yours very respectfully, 

Menlo Park, М. J. W. IZARD, JR. 
P. S.—My father was also a great man in bis day. 
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Altogether the year 1898 could hardly look more 
promising. Weare in bull“ times, and while re- 
actions will occur when the market becomes tem- 
porarily overbought, the power to absorb stocks, 
already in evidence, will increase as speculative 
sentiment broadens.— Boston News Bureau. 

The fact that we are in bull“ times cannot well 
be disputed, otherwise some stocks that are praoti- 
cally worthlese would not be quoted at what they 
are. In tbe case of the General Eleotrio Company the 
purohasers of their securities absorb the stock all 
right while others absorb the dividends—when there 
аге апу. Their principle apparently is that a fair 
exchange is no robbery—you take the rind and I 
take the core. 

X He + 

WE reprint this from the New York World, with 
apologies to Mr. Edison : 

The world does not know that in addition to possessing 
an inventive genius to a remarkable degree, Thomas A. 
Edison has also a keen sense of humor. Those who know 
the Wizard best are aware that he is ever ready to listen 
toa good story. Edison himself has said many things 
that are worth repeating, as is indicated by the following. 

A number of buildings in Orange, N. J., had been struck 
by lightning. Some of the deacons of a local church feared 
for the safety of the ediflce in which they worshipped, 
and suggested that the church building be equipped with 
lightning rods. Others among the deacons opposed the 
suggestion, on the ground that lightning rods were of no 
practical value. | 

The discusgion resulted in one of the deacons, a pom- 
pous individual, being appointed a committee to learn all 
he could onthe matterand report, ‘Ihe deacon decided to 
interview Edison, as the latter was an unquestioned and 
high authority on matters electrical. 

Edison was very busy when the deacon called ard ine 
sisted on seeing him. 

" Mr. Edison," the deacon began with a flourish of bis 
hand, I don't believe lightning rods on a building are of 
any value, do you?” ` 

What sort of building? " asked the Wizard, impatient 
to be away. 

Well, on a church for instance.” 

"By all means," answered Edison quickly. Provi- 
dence is absent-minded at times," 


The Stanley Electric Manufacturing Company. 

The annual meeting of the Stanley Electric Manu- 
facturing Company of Pittsfield was held last evening 
and tbe reports were gratifying. The business of the 
past year has been very prosperous, and for а good 
part of the time their extensive shops have been run 
overtime. The shipments show a decided inorease 
over last year, or about 123 per cent., and more or- 
ders to begin the new year with than they have ever 
had before. The gross profits for the year are re- 
ported at over $100,000. A dividend of 6 per cent. 
was deolared, payable April 1 to stockholders of 
record January 25. The stock is quoted at 130. 
The Stanley Company's machinery sells for a higher 
price than any other similar concern’s of the olass 
that is made, and the payroll is about $3,000 a week. 

Pittsfield is pleased with the prosperous company 
in its midst doing a business the past year of about 
$600,000. The old officers were eleoted as follows : 
President, W. W. Gamwell; treasurer, George W. 
Bailey ; general manager, John H, Kelman ; gen- 
eral superintendent, Henry Hine; electricians, C. C. 
Chesney and John F. Kelly ; directors: William W. 
Gamwell, William A. Whittlesey, William R. 
Plunkett, Walter F. Hawkins, Henry Hine, George 


H. Tucker and George W. Bailey. The company’s 
machines are in active demand, going to fureign 
countries, including Japan, and four large oves were 
shipped to California yesterday. The company also 
maintains a large shop in Canada for Euglich and 


Canadian trade.—Springfield Kepublican, Jan. #6, 
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THE PRESENT EFFICIENCY OF INCAN- 
DESCENT LAMPS.* 


BY JOHN E. RANDALL. 


The present efficiency of incandescent lamps for 
central stations lies somewhere between 3 watts per 
candle-power and 31 watts per candle-power. It 
might appear from these limits that no advance has 
been made in tbe lamp industry during the last 
thirteen or more years of its extensive growth. As 
long ago as 1885 we heard of 2} watt lampe, and 34 
watt lamps were considered a regular article of com. 
merce. At the Detroit meeting of the National 
Electrio Light Association in 1&87, a 14 watt lamp 
was desoribed. As по one in the business is ad vo- 
coating longer life than was claimed ten years ago, it 
would appear from the figures named above as if 
the manufacture of incandescent lamps had retro- 
graded and was approaching the state of a lost art. 

If the falsity of this supposition were not demon- 
strated every night, one might be pardoned for 
thinking the industry was disintegrating. 

Every investigation of claims for extremely hig 
efficiency has shown that there was some hocus- 
pocus—either the candle was of the wax taper variety 
or the watt was not one of the family that James 
made famous, or else the lamps didn’t live to tell 
the tale. | 

Finally the people forgot about the 1 watt and the 
2 watt lamp, and concluded to take what they could 
get, which might be anything from 3 watts to 5 
watts, depending upon what the maker had ready to 
send. It really was a matter of small moment 
whether the Jamps were 3 or 5 watts per candle, 
since they all went to 5 watts the next day after 
they were placed in circuit. 

This state of affairs has continued with some im- 
provement until a comparatively recent date. In the 
meantime elaborate series of life tests were made 
under the auspices of the Franklin Institute; Mr. 
W. Н. Pierce made an extended test; several foreign 
tests appeared, and tests were made at the Ohio 
State University of samples from thirteen different 
makers. There was nothing promising in the gen- 
eral results of all these tests, and for a time the out- 
look was ratber gloomy. Progress was being made 
however, although the results were not published. 
It was found that lamps whose initial efticiency was 
less than 3 watts per candle-power would not last a 
reasonable time on commercial circuits. This set 
the maximum limit of efficiency. The minimum 
was set by what the people would accept and it was 
placed at 4 watts. More receutly all energies have 
been exerted to produce types suitable for the vari- 
ous kinds of uses. We have now the highly efficient 
central station lamp, the isolated plant Jamp, and the 
railway type, besides numberless modifications for 
special uses. 

Among the lamps in the Franklin Institute tests 
was one Weston tamadine (16) that maintained its 
brilliancy and gave most excellent life. It was the 
only one of the type, aud almost the only one in the 
test that gave any indication of good quality as 
quality is gauged at present, As far as that test 
went the tamadine Jamps were a commercial failure, 
yet this one lamp sbowed what might be gotten from 
a cellulose filament. Since then the cellulose fila- 
ment bas been brought to a degree of perfection far 
surpassing the prototype. While made by a process 
differing from Mr. Weston’s, the present filaments 
possess all the good features to be found in this early 
lamp and have outgrown most of the poor ones. 
Upon the quality of this cellulose filament I base a 
claim that tbe present efficiency of incandescent 
lamps is better than it ever has been, and is so much 
better that the lighting industry is to be congratu- 
lated. 

The incandescent lamp is still a filament of carbon 
of high resistance, hermetically sealed into an ex- 
bausted glass globe, with conducting wires passing 
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through the glass. Its quality as an illuminant 
depends directly upon the quality of the filament and 
the quality of the vacuum. 

The object of the vacuum is three fold: 

1. To reduce the energy expended per unit of 
light emitted, because of the heat lost through con- 
veotion. 

2. To prevent injury to, and destruction of, the 
carbon by burning. 

3. To prevent injury by abrasion or so-called 
“© air-washipg.?' 

Any gaseous envelope will carry away the beat- 
energy from an incandescing body so rapidly that a 
great amount of power must be supplied to maintain 
ite surface at a temperature corresponding to а cer- 
tain brilliancy, the core being ata far higher tem- 
perature. This loss becomes less as the pressure of 
the surrounding gas is decreased, until a point is 
reached beyond which no further changes can be de- 
tected. When the vacuum reaches one part in 
1,000 the loss becomes extremely small, and after а 
vacuum of one part in 10,000 is reached the loss is 
negligible во far as our present methods of measuring 
light can determine. 

Some years ago we made a series of measurements 
showing the relation between the degree of vacuum 
and the power necessary to produce a definite candle- 
power from a lamp filament. The net results showed 
that, во far as the convection losses are concerned, 
the degree of exhaustion ordinarily found in incan- 
descent lamps is better than need be. 

Carbon at high temperature cannot resist the at- 
tacks of oxygen. Therefore all oxygen must be 
eliminated, even slight traces causing injury to the 
carbon surface. We would naturally suppose that 
the residual gas was composed of oxygen and nitro- 
gen, in the proportions found inair. The induction 
coil shows that such is not the case, and I believe 
that in a properly exhausted lamp, although no 
other gas may be purposely admitted to displace it, 
no oxygen remains, It is koown that a filament 
will rapidly decline in brilliancy if the vacuum is 
low, because the radiating surface is injured, but it 
will поб burn out. Very few lamps burn out because 
of poor vacuum unless cracked, when, of course, 
fresh oxygen is constantly admitted. 

While the effects of abrasion formerly were con- 
sidered of importance, my experience indicates that, 
at present at least, they are of small consequence. A 
high degree of exhaustion, as measured by a vac- 
uum gauge, is not the object to be attained; an un- 
changing vacuum is essential to the maintenance of 
the highest brilliancy. In the type of lamp made 
live yeara ago a positive injury resulted if the vao- 
uum were made too high. The disintegration of the 
filament, due to evaporation of carbon, not only in- 
jared its surface but seriously darkened the bulb. 

The vacuum does not grow poorer with age pro- 
vided tbe lamp is properly made and exhausted in 
the first place. The vacuum changes as the lamp is 
burned, and a part of the lamp maker’s art is to 
reduce these changes to the smallest degree. But 
the vacuum is finally higher than at the start. Noth- 
ing is tighter tban the glass and wire joints of a 
properly made incandescent lamp. Absolutely no 
leak oan be detected after years. In some lamps used 
for at least twelve years in rheostats where the our- 
rent at times brought them to full brilliancy the vao- 
паш was as good as when first made, 

Many think that all lamps gradually lose their 
vacuum. This mistaken notion‘ was caused, no 
doubt, by a fault common to many individual lamps 
having the old form of seal at the base, and illus- 
trates the inflaence which apparently unimportant 
details exert upon quality, as well as the necessity 
for wide information and extended experience in 
successfully making lamps. The present lamps, made 
by modern methods, have perfect joints, or else the 
leaks are 80 bad as to be instantly discovered by 
proper inspection. 

The filament is the most important element of the 
lamp, во far as efficiency is concerned, Filaments 


are now made from a form of cellulose reduced 
chemically to an amorphous state. 

Not many years ago, when the bamboo carbon 
was supreme, we had occasion to complain about 
the poor qualily of & certain lot of bamboo strips 
which we had received from an importing firm. 
They said they could not guarantee a natural prod- 
uct, This furnished the key to the success of the 
cellulose filament. Art replaces nature, breaking 
down the structures of a fiber, reducing it to a pro- 
toplasmic condition, then spinning a thread radi- 
cally different in appearance and character from the 
original material. Instead of whittling down a stock 
to make a lamp filament, we now cause the filament 
to grow. 

The quality of the filament is determined by the 
thread. The process of squirting threads is control- 
lable if proper skill, experience and appliances are 
employed. Yet the weather is more controllable 
than is the quality of the product when any of these 
requisites is Jacking. It is easier to shave down 
strips of bamboo to a uniform size, or to weave 
braids of silk fibers that will appear to be even than 
it isto squirt a cellulose thread of uniform diameter, 
but the bamboo strips and the silk braid will not be 
uniform in weight. They cannot therefore make 
uniform carbons. 

It may be supposed that the coating of carbon ap- 
plied in treating the filaments fills up the pores and 
depressions, thereby correcting the defects due to 
irregularities in texture and surface. This is not 
true. A poor base carbon cannot make a good lamp. 
When one filament is found to be better than another, 
its superiority can be attributed to the base carbon. 

In purity, density, surface polish and uniformity, 
the features that determine quality and maintain 
efficiency, the cellulose filament, properly made, far 
exoela any other kind. 

A graphitio coating covering an amorphous carbon 
body, in а vacuum, is, so far as known, the best 
combination for fulfilling these conditions. The 
science of lamp making consists in knowing how the 
carbon body can be formed, how the graphitic coating 
can be given and how the vacuum can be produced. 
The art of lamp making consists in doing these 
things perfectly and uniformly a thousand times 
over every day. 

Whenever lamps are found to be uniform ín 
voltage and efficiency they are found to be good. In 
all their minor features recently made lamps are 
superior to those of older dates. They are uniform 
in shape and neater in general appearance, The caps 
are securely attached and more durable in every 
way. They are entirely fireproof and nearly mois- 
ture proof. The bulbs are clearer, cleaner and alike 
in shape and size. The carbons are placed in the 
bulbs so as to be more effective ani more symmetri- 
cal. The connections, both within and without the 
bulbs, are more secure. Cracks and poor vacuums 
have about disappeared, 

These features help the service that can be de- 
rived from the lamps. They form part of the general 
economy of operation, and therefore influence the 
efficiency to the extent of being more satisfactory 
and reliable. 

Another point worthy of consideration is the evo- 
lution of types suitable for the different conditions of 
service : one for close regulated central stations, one 
for poorer regulation and isolated plants in general, 
one for street railways and other purposes in whiob, 
for certain reasons, the service is severe. Added to 
these are the almost innumerable varieties for fpe- 
cial uses, such as window decorations and signs. 
Finally the use of cellulose has made the 220-volé 
lamp a commercial possibility. 

It may be claimed that the new lamps are 
more delicate than the older bamboo, in that they 
cannot be run as long before the filament will 
break. 

The principle upon which all practical methods of 
illumination are founded, that of incandescence—ex- 
cessive activity—limits the period of effective ser- 
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vice and induces early destruction. We may as well 
accept the condition of limited life in the case of 
the incandescent lamp, knowing that no other light 
is better in this respect if all factors are considered. 

Iam not willing to admit that the cellulose fila- 
ment is more delicate, either in transit or in service. 
Under identical conditions it will live longer than 
апу other form of filament. Furthermore, the indi- 
vidual life approaches nearer the average than has 
been the case with any other material. 
filament which will not maintain its brillianoy 
shouid live to a good old age. 

The life of cellulose lamps at three watts per 
dandle-power should not be compared with bamboo 
or silk at four. The four watt cellulose railway 
lamp is giving more satisfactory service than those 
of other materials. Their light is more uniform and 
they last longer. 

Reoent lamps are approaching the ideal one which, 
when its work is done, breaks and thus announces 


its own ‘‘smashing point.“ 


Any carbon 


The best proofs of any 


claim are those based upon actual performance. 


support of the claim that the present efficiency of 
incandescent lamps is more satisfactory than the 


past, I submit some comparisons. 
In the subjoined table are results of tests made 


Average C. P. and Watts per C. P. of Bamboo and Cellulose Lamps During Various Lengths of Burning. 
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upon three classes of lamps: Ist, 110-volt cellulose; 
2d, the 110-volt untreated bamboo ; 3d, the 50-volt 
The initial watts per candle power 
were nearly 3.2 for al]. The bamboo represent their 
class, both the 110-vol& and the 50-volt having been 
The tests upon these were a 
part of a series upon a large number started in 
groups of various initial watts per candle, and their 
results are consistent with those of the entire test. 
The tests were carefully conducted with the best 
facilities. They may be considered reliable. 
lamps were at one time extensively used and well 


treated bamboo. 


carefally selected. 


regarded. 


The figures shown for the cellulose lamps are the 
combined results of a number of tests made at vari- 
ous times and places and by different persons, but 
evidently made under similar conditions so far as 
regulation is concerned. There is excellent agree- 
ment, not only in averages but in individual cases, 
both in candle-power and in watts per candle- 
power. The oldest tests, which were made over three 
years ago, show the poorest results. This fact sug- 
gests a gradual improvement in the quality of the 
cellulose lamp. All the lamps entering the tests 
Were samples of commercial lamps taken at random 
from large lots. Noolaim is made that the results 
are remarkable. I believe that they can be relied 
upon to represent faithfully the present efhoienoy 
of the incandescent lamps supplied for central sta- 


tion use. 


‚ Тһе remarkable feature is the close agreement be- 
Ween various lots made at different times. This 
n of quality. Upon it depends 
otion and use of the highly 
ieve that they can be relied 
ithfully the present efficiency of 
mps supplied for central station 
Ty result was used in the table, 
Poor or indifferent, 

shows the mean cr. during а certain 
ice, and not the value found at the 


feature is the criterio 
the succesafu] introdu 
efEcient lamp. I bel 
Upon to represent fa 
the incandescent la 
Use, because eve 
Whether good 
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15.86 


12.9 
15.8 


8.18 


8.80 


3.37 
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average, is rare. 
lamp is revolving. Thus the true horizontal value is 
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end of the period. For example, if a cellulose lamp 
whose candle-power is 16 at the start &nd whose 
economy is 3.2 watts per candle-power is in service 
for 500 hours, it will average 15.17 candle.power 
during that period, but will give less toan that value 
at the end. If а 50-volt bamboo lamp of the same 
brilliancy and economy is used for the same length 
of time, its candle-power will average 14.2. The 
110-volt bamboo will, under the same conditions, 
average only 10.4 candle power. In the latter case 
especially the great change in the brillianoy of the 
lamps after they had been running for a short time 
would be very noticeable. Viewed in another way: 
If a station furnishes a service of 50 cellulose lam ps 
to one customer, and to his neighbor a similar num- 
ber of 110-volt bamboo, charging the same for each 
service, the one would be justified in demanding 
that his lamps be renewed every 100 hours in order 
to keep his place as bright as his neighbor's. 

A 50-vol& bamboo lamp, to maintain the same 
average brilliancy as the 3.2 watts cellulose during 
any period from 300 to 700 hours! service, should 
have an initial efficiency of 8.4 watts per candle- 
power. A 4-watt 110-volé bamboo would not main- 
tain its brilliancy as well as a 3.2 watt cellulose. 

While none of the lamps involved in the tests 
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100 hours. | 200 hours. 300 hours. | 400 hours. | 500 hours. | 600 hours. 700 hours. 


| 


15.68 15.41 15.7 14.96 1474 
11.8 11.0 10.4 9.9 9.6 
15.0 14.6 M2 | MO 13.7 
8.87 3.53 $51 854 3.74 
4 08 4.32 458 445 4.90 


8.45 3.53 3.61 | 8.67 3.76 


failed before 600 hours, no other conclusion has 
been drawn from this fact than that the percentage 
of early failures of lamps, operated under good con- 
dition, is so small as to be negligible. 

Lamps are to-day more uniform in wattage; а vari- 
ation in current of 2 per cent. either way from the 
Candle-power is tested while the 


determined. The value of light standards is care- 
fully guarded aud constantly checked. The accuracy 
of all instruments employed in the photometer room 
is kept at the highest degree. While an official 
standard of СР, does not exist, this fact has not 
caused the great divergence in the light value of 
diferent lamps. The most prominent manufacturers 
are in agreement as to the value of the 16 cp. lamp. 
Their standards check more closely than do those 
of the technical schools. Lamps vary in CP. because 
of carelessness and sometimes deception in rating. 
In the Columbia factory the accuracy of rating is 
considered a matter of prime importance and con- 
stant effort is made to keep the standards exact. 
Each lamp has a mark whereby its history may be 
known. The volts at which it gives its normal re- 
volving horizontal cr. together with the ourrent 
passing are marked upon a suitable label. A record 
of these items for each lamp is made at the same 
time upon a sheet. These sheets are the indices of 
uniformity in the product. 

One of the largest alternating stations in the 
country has, by substituting the highly efficient 
cellulose lamp for the low economy silk and bamboo, 
and by improving its regulation, been able not only 
to reduce the price of service to its customers, but to 
increase its lamp capacity over 25 per cent. 

There is still one condition to be falfilled in order 


that incandescent lighting may be more profitable— 
the voltage at the lamps must be kept everlastingly 
and unceasingly steady. "There has been improve- 
ment, but much more is possible and desirable. 
Everything about lighting service is improved where 
regulation is improved, even the customer's temper. 
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ELECTRICITY IN MUNICIPAL ENGINEER- 
ING.* 


BY PROF. В. В. OWENS, 
University of Nebraska, Lincoln, Neb. 

My object in presenting this paper is to emphasize 
the economy which can often be effected by gener- 
ating at one point all the power required by a mu- 
nicipality, and its distribution for whatever purposes, 
by electrical means. 

But I am not to be understood as advocating the 
community ownership and operation of any interest 
which can be as well administered by individuals. 
On the contrary, I believe the vicious efforts, so 
noticeable of late, to shift individual responsibility 
to that popular misconception, ‘‘ the Government,“ 
marks the beginning of another serious setback to 
the growth of democratio institutions. 

However, I will not attemp$ a discussion of private 
versus public ownership, even the phase presented 
by the lighting question. I only wish to show the 
economy of combining the several problems in mu- 
nicipal engineering involving the use of power, and 
to point out a further considerable field for the use 
of electrical apparatus. 

The several principal problems referred to are, of 
course, the supply of water for potable and other 
uses, the disinfection and disposal of sewage, the 
destruction of ash-bin refuse, and street lighting, 

When a city is во fortunate as to be able to get 
good water from a nearby river or lake, with or 
without pumping, much that I have to say will not 
apply. But in the majority of cases in our flat weat- 
ern country water is only obtainable from wells, 
driven or dug, and when a considerable amount is 
required, as for municipal uses, it is generally nec- 
essary to separate the wells as far as practicable, 
because of the limit to the supply which can be con- 
tinuously obtained per unit of volume of water-bear- 
ing strata. 

In small towns of a few thousand inbabitantae, 
where the underflow is good, it is usual to find 
driven wells ten to twenty feet apart and a direct- 
acting steam pump over each, an arrangement which 
as a rule requires the construction of a railway siding 
for rapid coal supply. In cases of this kind I have 
recommended power pumps driven through a coun- 
tershaft by an engine of economical design. To the 
same countershaft one or more dynamoscan of course 
be attached. Now if both dynamos and pumps are 
driven by clutch pulleys, it is possible by shutting 
down pumps ав dynamos are started, and varying 
the number in operation as lighting load varies, to 
keep an almost exactly constant load on engine—the 
most favorable condition for its economica! operation. 

In larger towns of from fifty to sixty thousand 
inhabitants and upwards, it is not unusual to find 
half a dozen pumping stations from one-half to one 
mile apart, each with à full complement of boilers, 
steam pumps and attendants, and the whole орег- 
ated apparently аз much in the interest of the coal 
dealers and those on tbe pay-rol! as for the taxpayers. 
A one or two oylinder pump without fly wheel, lift- 
ing from a single dug well and discharging directly 
into the mains, is usual. 

Ina case of this kind recently coming to my 
notice, I urged the immediate substitution for the 
steam pumps of an equal number of triplex power 
pumps operated by constant torque variable speed 
motors, the current for such motors to come from a 
central power plant equipped with economical ma- 
chinery aud suitably located. 

The annual saving as the result of such а change 
was estimated to be more than 50 per cent. of total 
cost of operation. It might be remarked here that 
the recent appearance of satisfactory constant torque 
motors, in both A. C. and D. C. types, for operation 
from constant potential circuits, removes the last 
difficulty in the most general application of electric 
power, and now it сап be confidently hoped that 
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non-expansive steam-working, as in boiler feed 
pumps, drain pumps, eto., in our lighting and power 
plants and also in many cases of pumping from wells 
against a constant head for city and other supply, 
will soon become a thing of the past. : 

The demand for water not being constant during 
the day, a suitable reservoir should always be sup- 
plied of such a capacity as not only to allow the en- 
gine or engines to operate at constant load but also 
to supply the extra water for fire purposes whenever 
it is required. Such a reservoir, though indicated by 
economy, is often lacking, in whole or in part; and 
more unfortunate still is the too small size of mains 
usually employed, the latter necessitating in some 
oases that the pressure at the pumping stations be 
moie than doubled during a fire to obtain normal or 
approximately normal pressure at points where fire 
engines are attached. 

These faults, however—the absence of suitable 
storage capacity and too small pipe—belong to the 
original design, and have nothing to do with the 
kind of power used for the pumps. But their ab- 
sence will of course be seen to greatly facilitate the 
economical operation of a combined plant, one in- 
tended for the utilization of ash-bin refuse, the sup- 
ply of power for pumping, for disinfecting of sewage 
and for street lighting. 

The usual method of handling sewage is by means 
of a water carriage system—draining into the nearest 
stream without disinfecting. But this practice is 
barbarous. No system of sewage is complete which 
does not abstract the solid matter and sterilize the 
liquid portion before turning into our waterways. 

The solid matter is readily precipitated as ‘‘sludge’’ 
in settling pools, and the clear affluent subsequently 
treated, or not, as the case may be. The sludge can 
be dried and pressed to about one part by weight of 
water and one part by weight ofsolids. This pressed 
sludge amounts to from one to two owt. per annum 
per head of population, according to recent statistics. 
At first it was thought to havea high fertilizing value, 
bat I believe it is generally recognized now as being 
useless for such purpose. 

It bas, however, more tban sufficient calorific 
value to evaporate the water it contains and to 
destroy itself, and so may profitably be mixed with 
ash-bin refuse and used for fuel. 

Chemical methods of sewage disinfection, when 
effective, are expensive, and it would seem that 
electrical methods must supersede еш in the future. 
The two principal methods of manufacturing a dis- 
infecting fluid by electricity are Hermite’s and 
Woolf's, the former being used principally on the 
Continent and the latter in this country. They do 
not differ much except in detail. In both systems 
tbe disinfectant is obtained by passinga large our- 
rent of electricity at low pressure through sea or salt 
water prior to or after being mixed with the sewage. 
From this results the formation of certain hypo- 
ohloriten, hypobromites, and iodine compounds, 
which latter are for the most part in the form of 
iodates, all strong oxidizing agents directly or in- 
directly. 

Where a common drainage and sewage system is 
adopted, the disinfecting liquid may be greatly 
diluted during a storm, but the trouble is obviated 
by the adoption of separate systems or by the use of 
a reservoir holding a considerable quantity of the 
liquid to be discharged into the sewage system in 
times of heavy rains. 

One installation of the Woolf system reported con- 
sists of a 15 HP. engine with suitable dynamo, tanks, 
etc. A bacteriological examination made by com- 
petent persons showed almost perfect sterilization. 
This plant is considered sufficient for disinfecting 
the sewage of 30,000 population if run continuously. 

At usual rates for fuel and attendance, the cost 
per inhabitant per annum was shown to be about 
twenty-five cents. A similar cost per inhabitant has 
been obtained elsewhere. 

It will be seen, however, that this figure can be 
reduced to a small fraction of itself if the system 
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were operated as a part of a combined plant instead 
of as a small separate one. As compared with other 
systems of sewage purification, ohemical, land filtra- 
tion, or a combination of chemical and land systems, 
the cost per inhabitant per year by the electrical 
system, even when current is supplied from a special 
plant, is apparently less by from one-half to two- 
thirds. 

Another important point to note in this oonneo- 
tion 18, that the electrical system while cheaper and 
in general more effective requires power at practi- 
cally a uniform rate, a condition fitting in very per- 
fectly with the economic operation of a pumping 
plant and the requirements of a plant to burn and 
utilize town refuse. 

The matter of disposal of ash-bin, or more generally 
town, refuse bas not received the attention it de- 
serves. There is but one successful method of hand- 
ling it, and that is, to burn it; but town refuse has 
a calorific value equal to about one-fifth that of 
ordinary coal, and consequently may become, with 
proper arrangements for its burning, a source of 
profit instead of an expense. 

A difficulty in utilizing the beat energy of town 
refuse for street lighting is that it requires to be 
burned at a very regular rate the twenty-four hours. 
To meet this, the so-called thermal system of energy 
storage has been devised, but since the power re- 
quired for pumping, supposing some reservoir capao- 
ity in the water system, and for the electrical puri- 
fication of sewage, is in many cases practically соп. 
stant, and more than that, obtainable from the refuse, 
a combination plant would save the expense of such 
а thermal system and accomplish as much. 

It has also been proposed to use such a thermal 
storage scheme in connection with lighting plants 
having a poor load factor, but it may be seen that 
the following scheme is equally effective and involves 
very small extra cost. Instead of using separate 
thermal storage tanks, hy carefully lagging the en- 
tire boiler setting and providing removable insula- 
ting covers for the fire and ash-pit doors, the boilers 
themselves may be converted into beat reservoirs. 
When one boiler of в buttery ia to be put out of 
service, the fire is allowed to burn as low as possible 
and the boiler well filled with water, then tbe fire 
and ash-pit doors are closed and covered, and the 
main steam valve to header shut tightly, as well as 
damper in smoke flue, Any further steam generated 
by the remaining fire on grate and by heat of setting 
finds its way into the header through a by-pass 
about main steam valve. In this by-pass is placed a 
difference of pressure valve to operate whenever the 
boiler pressure exceeds the pressure in the header by 
а certain desired amount. The rate of loss of pres- 
sure or heat by such an arrangement can be reduced 
to an extremely small quantity. Now when the 
boiler is to be put in operation again it bas a pres- 
sure equal or perhaps greater than tbat of those in 
service and brings to their immediate aid its volume 
of stored energy on a sudden demand forsteam. By 
providing arrangements for starting fires with oil 
when necessary, the stand-by boilers in a battery 
can be put into full operation at the rate of perhaps 
one & minute, or in any case quickly enough to meet 
such sudden demands for steam as can occur in 
practice. I have recommended sucha method of 
bandling boilers in small city pumping plants, 
where, during the time steam is not required for 
pumping for ordinary purposes the fires are banked 
for quickly getting up steam in the event of a fire. 
This scheme would eave practically all the coal re- 
quired for banking and which occasionally amounts 
to nearly one-half of all coal used. 

Ash-bin refuse is burned in a special furnace, 
usually with automatic attachments for uniform 
feeding. These furnaces, though commonly called 
destructors, might better, as has been suggested, be 
called utilizers. In Great Britain there are more 
than fifty towns in which destractors are at present 
used, In this country, unfortunately, there are few. 

By burning, the refuse is reduced to about one- 
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residue after combustion consists of clinkers and 
ashes which are valuable for road-making ballast, 
In the earlier forms of destructors the temperature 
was not high, but in more recent ones, designed to 
be odorless, the temperature of the gases is 1,500 to 
2,000 degrees F., and tbe addition of a suitable 
boiler to absorb their heat is not difficult. Ordinar- 
ily ash-bin refuse will amount to from one to four 
tons per inbabitant per year. Of courze such refuse Г 
ів a poor fuel, and ав it burns with difficulty would 
seldom be used for steam making. However, it 
should be burned for sanitary reasons alone and any as 
proit resulting from the utilization of the heat is m. 
olear gain. | 
It is seen then that a destructor plant will com. e 
bine very perfectly with a plant to supply current к 
for sewage disinfection and for pumping. eo 
For street lighting electricity need only be oon. in 
sidered, as the demand for electric illumination, as xl 
against other means, is almost universal. But the Lap 
peculiarity of municipal lighting as compared with Fu 
ordinary commercial lighting is the constant power xni 
required while lights are in use, a feature which ET 


again lends itself happily to combination with a E 
pumping plant and plant for sewage disinfeotion. * 
Also in many oases it will be found that tlie amount 534 
of power required for lighting is not far different Im 
from tbe amount required for pumping. Now from seis 


wbat has been said it will be evident that in many a 
cases а combined plant can be designed to burn and 2 7 J. 
utilize the ash-bin refuse, do the pumping of water P 
from a series of scattered wells, and supply current 8 
for street lighting and sewage disinfection, in whioh re 
all the machinery will be loaded very nearly to full КМ 
capacity twenty-foura а day. und 

The extremely uneconomical machinery used for a 
pumping in many places to-day, and the demand for сма 
better sanitation, offer, it seems to me, а very con- nu 
siderable further field for electrical machinery, and d 
one which I trust wil! not long remain uncultivated. 

The pressure of many recent demands must be my 
apology for this scant treatment of an interesting E. n 
gubject. cw 


Creating an Eleotrical Town. 

The Newark, N. J., News of a recent date gives 
the following particulars of a great enterprise : 

„Besides the Weston Electrical Instrument Com- 
pany, a number of other concerns in the same line ч 
of business will, it is said, in the spring locate their Ў 
factories near Waverly. These others are the Wes- | 
ton General Company, capital $200,000; the Weston m 
Electric Appliance Company, capital $750,000, and P н 
the European Weston Electric Instrament Company, К, 
which manufactures for the Europeau market and is » 
capitalized at $200,000. The South Newark Land 
& Improvement Company, with a capital of $50,000, 
is also interested. 

©“ This project when completed will form a oolony 
of electrical factories, and the army of workmen 
employed therein and housed in the immediate 
neighborhood will ultimately, it is thought, oonsti- 
tute a little town. 

"Edward Weston, the electrician, is at the head of 
the undertaking. 'The Weston Eleotrio Instrument 
Company, which has its headquarters at William 
and Shipman streets, Newark, has grown 80 rapidly | сз 
in recent years that its present factory was found to ў 
be too restricted for its needs. А plot of ground was "ш 
purchased some time ago on Frelinghuysen avenue, 
near Waverly, with the intention of locating new 
works there. 

'* An especial inducement was found in the fact that 
in that immediate neighborhood a water supply of 
three million gallons a day could be relied upon, а тэң 
most important consideration in choosing 8 site for EE 
the company's power house. s 

The plot has a frontage of from 1,600 to 1,800 feet 
on Frelinghuysen avenue, and runs west along the n 
old road to the tracks of the Lehigh Valley Railroad. ET 
Besides that property, the company also came into d 
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possession of a strip of land running east from the 
Waverly Hotel to the Pennsylvania Railroad station, 
besides one ог two adjoining tracte. It is here that 
the electrical industry will construct its various 
works and its homes for the employees.“ 


THE ELECTBRO-CHEMICAL AND ELECTRO- 
METALLURGICAL INDUSTRIES OF EU- 


ROPE. 


BY JOHN B. C. KERSHAW, F. I. C. (LONDON). 


Chapter XIII.—The Alksli Metals. 

In Chapter I of this series (see ELECTRICITY 
Augast 11, 1897,) reference was made to the fact 
that Eleotro- Chemistry was a science dating back 
to the earliest years of the century. We have been 
во accustomed to regard this new branch of electricity 
asa growth of modern times that it is very surpris- 
ing to find that Davy in the years 1806 and 1807 was 
delivering lectures before crowded audiences at the 
Royal Institution in London upon Electro-Chem- 
istry,” then really a new branch of science. In the 
latter year Davy was fortunate enough to separate 
sodium and potassium in metallic form from their 
fased bydrates by means of the electric current, and 
thia success raised him at once to a position of great 
eminence in the ranks of European scientists. The 
constitution of the alkaline hydrates had long been 
a pozzle to the chemists of that day, and when Davy 
on November 19, 1807, informed the audience 
gathered to hear him deliver the annual Bakerian 
lecture before the Royal Society that be bad solved 
the problem by means of electricity, and that he bad 
eeparated from these bases two metals of extraordi- 
nary properties, to which he proposed to give the 
names potassium and sodium, the astonishment and 
excitement in shientifio circles was indeed great. 


The description by Davy of the resulta obtained - 


when electrolyzing caustic potash is suflicieptly in- 
teresting to be given in his own words: A small 
piece of pure potash which bad been exposed fora 
few teconds to the atmosphere, so as to give con- 
ducting power to the sui face, was placed upon an 
insulated disk of platina. conneoted with the nega- 
tive side of the battery of the power of 250 plates in 
а state of intense activity, and а platina wire com- 
municating with the positive side was brought in 
contact with the upper surface of the alkali. 

Under these circumstances a vivid action was soon 
observed to take place. The potash began to fase at 
both its points of electrization. There was a violent 
effervescence at the upper surface; at the lower or 
negative surface there was no liberation of elastic 
fluid, but small globules baving a high metallic 
luster, being precisely similar in visible obaracters 
to quicksilver, appeared, some of which burnt with 
explosion and bright flame as soon as they were 
formed and others remained and were merely tar- 
nished, and fivally covered by a white film which 
formed on their surfaces.“ 

Thorpe їп his remarks upon this epoch in Davy’s 
Ше says: ‘‘Sometime during the first fortnight in 
October, 1807, be obtained his first decisive result; 
and on the 19th November he delivered what is gen- 
erally regarded as the most memorable of all hís 
Bakerian leotures. Few discoveries of like magni- 
tude have been made and perfected in so short a 
time, and few memoirs. have been more momentous 
In result than that which Davy put together in a few 
hours, and in which he announced his results to the 
World. Tbe whole work was done under conditions 
of great mental excitement. His cousin, Edmund 
ooo "ai acted as his assistant, relates 
silver-like metal bor ares 8 
Аа ан through the crust of potash 
бе] кош Gc E new no bounds; he actually 

m in ecstasy, and it was some 


time before he was suffici 
| clentl osed i 

bis experiments. UNE алаш 
gu 


а. Humphry Davy.” Thorpe,“ Century Sefence’? series, 


‘Davy had used in fact a method of preparing these 
metals that to-day is being employed for their pro- 
duction upon an industrial scale; but it has taken 
nearly в century for the process to pass from the ex- 
perimental to the industrial stage of its development. 
The cause of this long delay bas been that often al- 
luded to in these chapters on the development of the 
eleotro-chemical industries; namely, the absence of a 
cheap and reliable source of electrical energy in large 
quantities. Until the year 1892 all the potassium 
and sodium produced for scientific or commercial 
purposes were made by the chemical method of man- 
ufacture; and even the Jarge quantities of sodium re- 
quired in the aluminum process worked at Oldbury, 
near Birmingham, between the years 1888-1891 were 
obtained by the old reduction method. But the 
success of the electro-chemioal and electro-metallur- 
gical methods in the copper and aluminum indus- 
tries bad led chemists to turn their attention to the 
application of electricity in other branches of the 
chemical] manufacture, and in 1893 the method used 
by Davy, nearly ninety years before, was put into 
operation upon a fairly large scale at the worka of 
the Aluminium Company at Oldbury, Birmingham. 
In the years 1894-95 there were three works in Eng- 
land where sodium was produced by electrolysis of 
the hydrate or chloride, while potassium was pro- 
duced by a similar process at Patricroft, near Man- 
chester, The Aluminium Company of Gldbury are 
however now sole producers of sodium in Eugland, 
while abroad the manufacture is carried on by the 
tt Elektro-chemísche Werke,“ Bitterfeld, and by the 
Elektro-chemische Werke, Berlin. 

The following is а description of the apparatus 
and process a8 worked by the Aluminium Company, 
who still remain the largest producers of the alkali 
metals in Europe. The apparatus is protected by 
Patent No. 13,356, granted to Castner in 1890. An 
iron vessel contains the fased hydrate, which is 
maintained at a temperature about 20° C. above its 
melting point by means of gas-jets, or by means of 
the heat generated by the electric current. The 
regulation of the temperature requires considerable 
attention ; if allowed to become too high, portion of 
the metal separated by the current at the cathode 
will become oxidized, aud pass by diffusion into the 
electrolyte again as caustic hydrate, whileif too low 
the fused hydrate will not remain in the fluid state, 
and will cease to act as an electrolyte. The cathode 
is of iron and projects up into the fused bydrate 
through the bottom of the vessel, into which it is 
cemented by a cooled mass of the same hydrate. 
The anode, which may be of carbon or of metal, is 
connected to the under side of the lid of the vessel, 
and encircles the upper part of the cathode. A small 
wire gauze cage is used to collect the metal which 
risee to the surface of the fused hydrate, and a con- 


tinuation of this cage hangs as а circular curtain 


between anode and cathode, and acts as a diaphragm. 
The metal that gathers in the collecting cage is re- 
moved at short intervals (every twenty minutes) by 
means of a perforated ladle, and fresh caustic 
hydrate is added to maintain the electrolyte at a 
constant level. One thousand HP. is stated to be 
used at the Oldbury Works in operating Castner’s 
process, aud an output of one ton of sodium per day 
is stated to be obtained. The process is practically 
a continuous one. The theoretical EMF. necessary 
to decompose fused sodium hydrate is 4.21 volts, but 
the experiments made at Oldbury bave shown that 
the decomposition can be effected with a lower EMF. 
than this. The discrepancy is probably due in part to 
the high temperature used at Oldbury. Taking the 
electro-chemical equivalent of sodium as .000238691 
grm. and the theoretical EMF. required to de- 
compose sodium hydrate as 4.21 volés, we find that 
1,000 IHP. should produce 
.000238691 X 60x 60X24 * 1000 X 735 X85 


—— a 6—0 UA ШУ — 2 


100X 4.2 1000X1000 
tons sodium per day of 24 hours. As the actual pro- 


duction is stated to be one ton per day, it follows 


that the energy efficiency of the process as worked at 
1000 

Oldbury is about —— = 32 per cent. 
3067 


Taking the cost of EHP. hour as .282 cent,“ the 
cost of the power requisite to produce one ton sodium 
by the Castner process is found to be 

282 1000 24X85 - 


———————- = $57.52. 
100x100 

, Since this one ton of sodium is worth at present 
about $960, it is evident that the manufacture must 
be a profitableone. Borchers gives the following de- 
tailed estimate of the cost of 100 kgs. sodium (100 
kgs. == 220.4 lbs. = ng. metrio ton) in the apparatus 
designed by himself for the production of the metal 
from the fused chloride: f 


850 KoA: BAL Tt tor e end Кы $1.68 
8 tons coal for steam raising. . 7.20 

1 ton coal for heating the apparatus . - 2.40 

2. Еее ыу sas As Ы агана анан Е 2.40 
nne ð 8.60 
ahne yd 5.76 
Renewing the decomposing apparatus 00. 24.00 
Interest and depreciatlon . . 8.16 
$55.20 


The cost of the energy in this estimate is seen to be 
much higher than that given by the writer as the 
probable cost in the Castner process; but Borohers 
has based his calculation upon the very high current 
density of 467 amperes per square foot and an EMF. 
of 10 volts. 

The market for potassium and sodium is a very 
limited one, and when these metals are produced by 
the ton it is easy for the supply to be much in excess 
of the demand. Much of the sodium produced at 
Birmingham is used by the firm themselves for the 
manufacture of sodium peroxide, and of cyanide for 
use in the cyanide gold extraction process. The lat- 
ter is made by heating potassium ferro-cyanide with 
potassium or sodium, the product obtained by this 
reaction being much purer than that obtained by 
the usual method of cyanide manufacture. 

The sales of tle Aluminium Company have re- 
cently fallen off, owing to competition from Ger- 
many, but in tbe last report the directors state that 
they are taking legal proceedings for infringement 
of their patents against some of the competing firma. 

The electrolytic method for the production of so- 
dium aud potassium described in this chapter is to 
be worked in America by the Eleotro Chemical 
Company of New York, who are now building works 
at Niagara. 

Although the manufacture can never become а 
Jarge one, it isone of the most interesting of the new 
electro-chemical industries. It illustrates well the 
advantages that result when electricity replaces tbe 
pyro-chemical methods of the earlier day. In this 
particular case, cleanliness and safety have been 


gained by the change. 


Draw Your Dividends. 


Tbe local stockholders of the Sterling Remedy 
Company, makers of Cascarets and No-To-Bac, will 
be pleased to Jearn that the great Union for Piofit?? 
has again declared its regular semi-annual dividend 
of 3 per cent. and the checks are now being mailed. 
The annual report of the Board of Directors shows 
that over 3,000,000 boxes of Cascarets were sold dur- 
ing the year 1897, and that the prospects for 1898 are 
indicating a doubling of the business. The great 
success of this great corporation was developed with- 
in two years, principally on the merit of its prepara- 
tions, effective general newspaper advertising and 
the co-operative pusb of its thousands of interested 
and enthusiestic stockholders all over the country. 
It is at once an illustration of the quickners of the 
American people to recognize something that’s good 
of the force of newspaper advertising, and of invin- 
cible power of co-operation. 

Estimate by present writer in Electrician (Lendem), 


Dec. 25, 1896. 
t Zeus. f. angew. Chemie, 1998, p. 486. 


LONDON NOTES. 


[From our London Correspondent. | 


Institution of Eleotrioal Engineers— President's 
Address. 

Mr. J. Wilson Swan, F. R. S., the new President 
of the Institution of Electrical Engineers, delivered 
his opening address on January 13th to the members 
of that Institution. Mr. Swan made a brief reference 
to the method of illumination by incandescent eleo- 
tric Jamps which he introduced to the notice of tbis 
Institution sixteen years ago. He proceeded to make 
special reference to the subject of electro-chemistry 
and the electro-chemical industries, which, he said, 
were of great interest and importance, and young 
engineeis would do well to study the field within 
which lay the application of electricity to chemical 
processes. The field was a very large oue, and only 
a small part of it was occupied. Regarding the 
industrial applications of electricity, one-third of 

he fine copper produced in the world was obtained 
electrically, and the present price of aluminum, 
which in 1855 was nearly as dear as silver, silver 
itself being twice its present price, was entirely due 
to the development of the electrolytic metbod of 
production. He considered that the most important 
of all the applications of electrolysis now engaging 
the attention of electrical engineers was the manu- 
facture of alkali, several electrolytical processes 
being now in operation for the production of caustic 
alkali and chlorine. Electrical methods were also 
in use for making sodium, chlorate of potash, car- 
borundum, calcium carbide, and ozone, from which 
secondary effects of great value could be obtained. 
Mr. Swan touched on many other subjects, such as 
water power utilization and the direct conversion of 
heat energy into electrical, which be said was not 
yet within sight. 

Electric Tramway Schemes. 

The electric tramway schemes on foot in England 
are very numerous, and there are many important 
eleotrio light railways waiting for the permission of 
the Light Railway Commissioners, An eight mile 
electric tramway is to be constructed from the 
boundary of Oldham, through Ashton-under-Lyne, 
Audenshaw and Denton to Hyde. These various 
districts have a population of somewhere about 
250,000 people, and it is considered that the line 
bas every prospect of financial success. The elec- 
trical energy for working the tramway will be sup- 
plied by the municipality of Ashton, upon certain 
terms per unit which have been arranged. The 
permanent way is now being laid, and the electrical 
equipment is in hand. The English investing public 
has just had the scheme laid before it in the form of 
a prospectus inviting applications for over $400,000 


in shares. 


Electric Power Schemes. 


Two important undertakings are projected in the 
way of electric power distribution. TWO companies 
have been formed, known as the Midland Electric 
Corporation for Power Distribution, апа the General 
Power Distribution Company, for the purpose of 
eupplying electrical energy within certain areas for 
the convenience of manufacturers aud others who 
are anxious to use the electric power for machinery 
driving; but cannot afford or do not care to put 
down special installations for themselves. One of 
the companies takes into its area a large number of 
very important manufacturing centers and offers 
very favorable terms to manufacturers in South 
Staffordshire. Current would be supplied at 1d. per 
Board of Trade unit for power, and 6d. per unit for 
lighting for one hour and 3d. per unit afterwards. 
The company would lay a comprehensive system of 
mains and supply motors for hire, to save outlay on 
the manufacturer's part. Both the schemes are 
meeting with considerable opposition from the 
municipal authorities of the districts they propose 
to supply. Some of them already have municipal 
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eleotrio lighting plante and are afraid of competition. 
This is a cause of moet of the opposition. 


eA, 


Practioal Work with X-Rays. 

A paper with this title was read before the newly 
formed Roentgen Society in London on January 11, 
by Mr. W. Webster, F. C. S. After desoribing the 
best forms of apparatus to use, and the various 
methods for avoiding failures, he stated that the 
hest coils were of English manufacture. Reference 
was made to the early work of Sir William Crookes 
and Prof. Jackson. A tube made by Prof. Jackson 
in 1894 was shown, with which he had demonstrated 
that wood and other materials were pervious to certain 
rays. The speaker had found an improvement to 
prevent the spark from passing round the bow! of 
the tube and thus lessening the danger of perfora- 
tion. By heating the tube and starting with a small 
spark he was able gradually to produce the effect he 
wished, and thereby had saved the lives of many 
tubes. The bulb of the tube should not be very 
large, as the larger it was the more difficult the tube 
was to condition and the greater were the number of 
accidents. Analuminum cover for the cathode tube 
was an advantage, and a protector of sheet iron was 
useful for saving the bands from the effect of the 
rays. Anæmic subjects were tbe best to photograph, 
while gouty subjects were patticularly difficult. To 
produce good negatives considerable experience in 
photographic development was necessary, especially 
in the production of cloud negatives, 


ELECTRICAL EXHIBITION” АВ. 


RANGEMENTS. 
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Aside from the fact that large amounts of space are 
now being taken up for the Electrical Exhibition in 
Madison Garden next May, and that the flow of ap- 
plications is such as to exbaust every possible and 
available square foot, a great deal of other prelimi- 
nary work is going on quietly. А very important 
and interesting piece of news is the aoceptauce by 
Prof. F. B. Crocker о? tbe position of Consulting En- 
gineer, on invitation of the management, which is 
desirous of associating with itself all that is best in 
regard to the technical side оѓ ће art. Prof. Crocker, 
who regards the Exhibition as a highly usefal means 
of reaching the public, is deeply interested in its 
success and wishful of promoting its beneficial influ- 
ence in every way. His name as Consulting Engi- 
neer i8 a guarantee of good work being done under 
his supervision by the construction staff in the dis- 
position and safe-guarding of the exhibits, Prof. 
Crocker as President of the American Inatitute of 
Electrica] Engineers and Professor of Eleotrical En- 
gineering at Columbia University represents the 
bighest technical ekill known in the profession, and 
the Exhibition management felicitates itself upon 
the valuable acquisition. 

In addition to this, an Auxiliary and Educational 
Committee has been formed to take general charge 
of Exhibition matters other than commercial, and 
to co operate with tbe Advisory Committee which 
represents the New York Electrical Society. The 
Auxiliary Committee comprises men of the highest 
standing, all of whom intend to take an active part 
in the work and are now making extensive and in- 
teresting plans, of which news will be published 
from time to time. Mr. T. C. Martin, who was 
chairman of the very successful committee of the 
1896 show, has again consented to serve in the same 


IMPORTANT 


capacity. With him are associated Prof. F. B. Crocker 


of Columbia University, Prof. Morris Locb of the 


University of New York, Prof. W. Е. Geyer of the 
Stevens Institute of Technology, Dr. Chas. A. 
Doremus of the College of the City of New York, 
Mr. Herbert Laws Webb of the New York Telephone 
Company, Mr. J. B. Taltavall, editor of the Tele- 
graph Age, Dr. Park Benjamin, Seoretary G. H. Guy 
of the New York Electrical Society, Mr. W. T. 
Wheeler, Vice-President and National Deputy Na- 
tional Assooiation of Stationary Engineers, Lieut. 
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С. O. Squier, U. S. A., and Mr. Thos. A. Edison, 
Jr. (who is in obarge of some special decorative and 
mechanical effects). It is believed that this commit. 
tee, enjoying as it undoubtedly will the heartiest 
confidence and co-operation of all, will be able to 
accomplish some extremely useful and memorable 
work in bebalf of the science and industry. 

As already announced, the New York Electrical 
Society is the body under whose auspices the Exhibi- 
tion is to be held, and it has appointed an Advisory 
Committee entrusted with its interests and com- 
posed of its present officers and past presidents, 
namely: Present officers—Dr. M. I. Pupin, Presi- 
dent, and Messrs. Dunn, Sinclair, Case, Osterberg, 
Guy, Riker, Coho and Ker; past Presidents—Mesers. 
F. W. Jones, Small, Pendleton, Crocker, Wetzler, 
Mailloux, J. W. Lieb, Jr., and Dr. C. E. Emery. 
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A SPECIAL PRIZE OFFER. 


Theses Competition for Students. 

We take pleasure in announcing to the students 
who are taking the electrical engineering course in 
the various Universities of this country that we bave 
decided to award prizes for the most meritorious 
theses sent us by students graduating this year, as 
follows: First prize, $25; second prize, $15; the next: 
three best theses to receive honorable mention with» 
а year’s paid subscription to ELECTRICITY. 

The conditions of the competition will be as fol- 
lows: Competing theses shall be sent in anonymously 
indorsed ou the outside For Electricity’s Thesis: 
Competition." Each thesis should be either seeom- 
panied or followed by a sealed envelope containing 
the anonymous or assumed name under which the’ 
thesis was sent in a3 well as the correct name and ad- 
dress of the author and the name of the University 
or College he represents. These envelopes will not 
be opened until all the theses submitted have been 
carefully examined and those deserving of prizes se- 
lected. Each of these envelopes should also contain 
a note from the Professor of Electrical Engineering 
of whatever University the student is attending, 
stating that the candidate is eligible to enter the 
competition. | 

The merit of the various theses submitted will be 


judged by the editorial staff of ELECTRICITY, assisted 
by any outside experts 16 may be deemed advisable 
to call in. 

'The theses will be graded according to their appar- 
ent permanent value for the advancement of praotioe 
or theory in electrical engineering. No thesis which 
has previously been published in full or in substance 


will be eligible for the competition, and wherever in 


а thesis it is found necessary to quote an autbority 
credit must be given. 

The two theses awarded first and second prizes will 
appear in the columns of ELECTRICITY duly credited 
to their respeotive authors, as also those receiving 
honorable mention. The right is reserved to reject 
all theses submitted in case none is found worthy 
of a prize. 

Alltheses awarded either a prize or honorable 
mention are to become the property of ELECTRICITY, 
although all drawings will be immediately returned 
after publication as well as those theses receiving 
neither prize nor honorable mention. | 

We make this announcement at the present time 
во as to give the students who desire to enter this 
competition ample time to prepare creditable papers. 
No definite time is specified as to when all papers 
should be in, but if possible we should like to have 
them all on hand by August 1. 


If the conditions of the competition as set forth 


above are not thoroughly clear, we will be pleased ta 
answer any inquiries relating to this matter, 
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BOOK REVIEWS. 


TRE MOTOR ENGINEER’S AND ELECTRICAL WORK- 
ERS HAND-BOOK. By WILLIAM LINTERN, 
West Park, О. 150 p. Price, $1.50. 


This little work, which is in pooket size, was 
compiled, az the title indicates, with a view to fur- 
nishing a book of reference in convenient form for 
the use of motor eugineers and street railway men. 
The opening pages are devoted to a general explana- 


tion of the rudiments of electricity, such as the 
various units used, Ohm's law, eto., and to showing 


how simple problems that are constantly arising in 


practice may be readily solved. Further directions: 


and instructions are given as to how various electri- 
cal apparatus should be handled to obtain the best 
results. The little book is essentially practical in 
its bearing and should prove of great value to elec- 
trical workers in general. The diagrams and tables 


will prove especially usefal. 


ANDERSON’S PHYSICAL EDUCATION. By WILLIAM 
‘GILBERT ANDERSON, M. D. Published by A. D. 
Dana, 853 Broadway, New York. Price 25 


cents, sent postpaid. 

We have just received from the publisher a copy 
.of this useful little book. It is the latest work of 
Dr. W. б. Anderson, the well-known Professor of 
Gymnastics at Yale University. The book treats of 
every phase of body building and is up to date ” in 
every particular. There are special chapters devoted 
to professional peopie, business men, women and 
children. 16 tells you how to decrease your weight 
if oorpulent and increase it if thin. It gives valuable 
measurement obarts for both men and women. 
Every reader interested in better health, greater 
strength, grace, self-control, elegant carriage, should 
possess a copy of this work. 

The book is full of good suggestions for all classes. 
The parent who is anxious about the narrow chest of 
the ohild—the young man who is worried about his 
lungs and stooping shoulders—the business man on 
the verge of collapse—the busy editor, lawyer or 
minister alarmed because of an overtaxed brain and 
its resultant sleeplessness—the society woman, the 
housewife, the young Jady, can all find in this book 
much that will benefit and help them. We know of 
no work that gives so many useful and helpful sug- 
gestions in such compact and readable form. The 
illustrations, about one hundred in number, are 
taken from drawings and life. 


SOCIETY NEWS. 


American Institute of Electrical Engineers. 


The 12186 meeting of the Institute, which was 
held at 12 West Thirty-first street, New York, on 
the 26th ult., was devoted to a disoussion on 
Standardizing Generators, Motors and Trans- 
formers. The disoussion was opened by Mr. E. W. 
Rice, Jr., and was participated in by Mesers. Lozier, 
Kennelly, Woloott, Hutchinson, Lieb, Dann, Coho, 
Pattison, Henshaw, Steinmetz, Mailloux, Osterberg 
and Mossorop. The appointment of a committee to 
consider the question was suggested, and subse- 
quently the whole matter was teferred to the 
Institute counoil for such action as it may deem 
proper, 

At the meeting of the council in the afternoon the 
following associate members were elected : 

Chas. R. Bangs, Special Agent American Tele- 
Phone and Telegraph Co., New York. 

‚ М. С. Beebe, Assistant in Electrical Еовіпеег- 
log, University of Wisconsin, Madison, Wis. 

Hngh Thomas Brown, Supt. of Electrical De- 
partment Selma Gas and Eleotrio Co., Selma, Ala. 
Edward P. Barch, Electrical Engineer Twin 
City Rapid Transit Co., Minneapolis, Minn. 

. Eben Clinch Crocker, Electrical Eogineer Amer- 

ап Ordnance Co., Bridgeport, Conn. 

pi B. Elias, Electrician Davis Coal and Coke 
› +00mas, West Va. 


Alex. Stanley Garfield, Engineer Cie. Thomson, 


Houston, Р aris, France. 


—— 
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Chauncey Graham Helliok, Electrical Engineer 
Chicago Telephone Co., Chicago, III. 
Jacque L. Morgan, Electrical Inspeotor Kansas 
City Fire Department, Kansas City, Mo. 
Herman A. Prosser, Electrician Baltimore Cop- 
per Smelting and Refining Co., Baltimore, Md. 
„John Joseph Swann, Assistant Editor Engineer- 
ing News, New York. 
C. Walton Swoope, Instructor in Electrical Engi- 
neering Spring Garden Institute, Philadelphia, Pa. 
Jin Tachihara, General Electric Co., Soheneo. 
tady, N. Y. 


Henry Electrioal Society. 

The 96th meeting of the Henry Electrical Society 
will be held at Columbia University, Engineering 
Building, Room 302, on Friday, February 4, at 8:15 
P. M., when A. H. Ford, E. E., will deliver an ex- 
perimental lecture on Transformers.“ 


The General Electric Company owed on January 


1,1898, $1,339,380 acoumulated dividends on its pre- 
ferred stock. These dividends have not been paid 


since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stock since August, 1893. 


LEGAL NOTES. 


The Sapreme Court of this State has decided that 
the appeal of the New York, New Haven & Hartford 
Railroad Company from the decision of Judge 


Wheeler of the Superior Court in the matter of the 
building of the Shelton Electric Railway cannot be 


allowed. 


John E. Ridall filed a bill in equity at Pittsburg, 


Pa., against the Brush Electric Company, to com- 
pel the defendant company to file a bill of discov- 
ery and make an accounting to the plaintiff for 
goods sold in territory allotted to Ridall as agent for 
the company. In 1380, Ridall and Eugene Ingold, 
partners as Ridall & Ingold, made contract with 
the Telegraph Supply Company, of Cleveland, by 
which they were given the exolusive agency for 
Western Pennsylvania and parts of Obio and West 
Virginia. The agents were to receive а commission 
of 20 per cent. on all goods sold in this territory. 
The Telegraph Supply Company changed its corpo- 
rate name and the partnership of Ridall & Ingold was 


dissolved. The interest of Ingold in the contract 
was assigued to Ridall February 9, 1894, and the 
assignment was approved by the Brush Electric Com- 
pany. The plaintiff claims that beginning in 1889 
the Brush Electric Company bas sold and permitted 
to be sold through other agents goods covered by the 
agreement for an aggregate price of not lesa than 
$300,000, upon which the plaintiff olaims a commis- 


sion of $60,000. А suit bas been entered to recover . 


this amount, and the bill in equity is to compel the 
defendant company to produce certain records nec- 
essary in the trial of the case. 

An attachment from Steuben County, N. V., 
against the Bernstein Eleotrio Company of Boston 


for $1,159 in favor of the Corning Glass Works 


is in tlie hands of the sheriff. Dispatches from Bos- 
ton. however, state that the Bernstein Electric Com- 
pany has made an assignment. It was incorporated 
in 1888 with a capital sto:k of $100,000, and the 
plant was mortgaged in 1889 for $100,000. The 
company manufactured electric lamps and appli- 
ances. 

‘At Ottawa, III., Ex-Mayor L. W. Hess has been 
appointed receiver of the Ottawa Electric Street Car 
Company, of which W. F. Ellis of Boston is presi- 
dent. The company was organized last year with a 


capital stock of $100,000. Extensions and a resort 
were built at large expense, which Eastern capitalists 
who hold stock agreed to but have failed to pay for. 
The line will be operated by Receiver Hess under 


order of the court. 

Judge Bishop at Des Moines, Ia., has rendered a 
decision in the case Windsor vs. the city, the Board 
of Publio Works, the McCaskey-Holoomb Company 
et al. He granted the injunction asked for to restrain 


the city from building the plant under the contract 
made last August between the city and the Mo- 
Caskey-Holoomb Company. The Judge decided 
that the election held Jast May, to get the views of 
the voters on the city plant proposition, was ren- 
dered invalid by the fact that the two proposals sub- 
mitted to the voters were contradictory. 


GENERAL NEWS. 


— 


What is Going On in the Electrical World. 


Albany, N. Y.—Assemblyman Guider has introduced 
a bill providing that all telegraph, telephone and elec- 
tric light poles and wires in cities of 50,000 inhabitants 
shall be removed within one year. Poles now in use in 
connection with underground systems are not affected 
by this act. 


Anderson, Ind.—Articles of incorporation have been 
filed by W. M. Leeds. D. G. Reed, L. H. Landon and 
others, whose purpose is the construction of an eiectric 
railway from Elwood to Anderson and subsequently to 
Lapel. As Congressman C. L. Henry and Philip Mat- 
ter have already secured right of way for an electric 
road between the two cities, the incorporation of the 
new company is supposed to hea move in the interest 
of the Panhandle Railway Company, whose line the 
Henry road parallels. The Henry company, however, 
announces that it will go ahead with the construction 
of its road. 


Athens, Ga.—The cotton mills in this section of 
Georgia are rapidly adopting electricity for motive 
power. Two cotton mills in Clarke county have just 
finished putting in a full electrical equipment. 


Boston, Mass.—It is understood that Tucker, Anthony 
& Co. of this city will finance a new electric road to be 
known as the Providence & Taunton Street Railway, to 
operate between the two cities, connecting with the 
Union Railway Company of Providence and the Brock. 
ton, Bridgewater & Taunton Street Railway Company 
at Taunton. The proposed capitalization is $175,000 
stock and $175,000 bonds. Construction will commence 
in the spring. The road will be 14 miles in length and 
will make a direct road between Providence and Taun- 
ton. The distance between the cities by steam road is 
24 miles and the fare is 60 cents, whilethe new company 
proposes to run cars between the two cities in one hour 
and 15 minutes and charge 25 cents. 


Brooklyn, N. Y.—The laying of the trolley car tracks 
on the Bridge has been completed, including the loops 
at the New York end, and carsof two or three compa- 
nies are making regular trips over the Bridge daily. 
The trip is made in 6 minutes.—President Rossiter of the 
Heights Railroad Company has sent to Sheriff Creamer 
а check for $10,105.04 to settle the judgment obtained 
by Charles J. Patterson in favor of Robert Н. Furman, 
who was injured by one of the company’s cars in 1895. 


Chicago.—The city council has passed an ordinance 
granting the Wisconsin, Inland Lakes & Chieago Rail- 
way Company the right to lay tracks for a period of 
fifty years, along, under and upon certain streets of the 
city. The company is given two years in which to lay 
its tracks and have its lines in operation and agrees to 
pay the city $550,000 for the privilege. The company 
is capitalized for $10.000,000 and is said to contemplate 
an underground roadbed for portions of its line. A. E. 
Case is the Chicago representative of the company. 


Cincinnati.—The Walnut Hills cable line is being 
changed into an electric system, and by the middle of 
the month the hum of the trolley will have totally dis. 
placed the dull buzz of the cable.—The Norwood coun- 
cil having refused to grant the concession asked for by 
tbe Bullock Electric Company for the removal of their 
manufacturing plant to that village, it is now doubtful 
whether the company will establish its works at Nor- 
wood. One ofthe proprietors states that the company 
has received flattering offers from Covington, Ky., Ches- 
ter, Penn., two or three places in New Jersey and 
several places in New York, but prefers to remain in 
Cincinnati or near by if possible. The Manufacturing 
Club of Cincinnati has taken up tlie matter and will try 
to secure a site for the company in this city. 


Corsicana, Tex.—The city council has granted a 
franchise to M. M. Bright and E. L. Tyndale of Chi- 
cago to construct and operate an electric street car line 
over all the streets of Corsicana for a period of twenty- 
five years. The line will be operated with the Patton 
motor. 


Cullman, Ala.—The city council has granted a fran- 
chise to J. E. Clark of this city and Charles Temple of 
Grand Rapids, Mich., for waterworks and electric lights. 
Fifteen years is the term of the franchise. 


Delaware, O.— Hon. J. D. Van Deman has been re- 
moved as receiver of the Delaware Electric Railway on 
application of Miss Ava Main, one of the stockholders, 
who objected to him as being favorable to the bond- 
holders. Captain John A. Cone has been appointed 
receiver in his place. 


Dickson, Teun.—Capt. John Adams, who is eiectinga 
coh-pipe factory bere, proposes to add an electric light 
plant tothe factory and supply light for the town. 


Goshen, Mass.—Interest in the proposed electric rail- 
way from Williamsburg to Goshen and Cummington 
was revived among the people here by the recent visit 
of John C. Hammond of Northampton. who is а most 
enthusiastic promoter of the scheme. It is now believed 
that sufficient stock will be subscribed to warrant the 


construction of the road early in the spring. The road 
will be equipped for freight as well as passengers. 


Lake, Mich.—The question of putting in av 
eee lighting plant here will be voted on at the 


spring olection. 

Hagerstown, Md.—The Washington County Electric 
Power Company has been organized by Messrs. Lynch, 
Jennings and Herman of Harrisburg, the present own- 
ers of the Hagerstown Street Railway, and several Ha- 
gerstown capitalists. The plant will supply both power 
and light, and it is thought will absorb the Hagerstown 
electric light plant, which at present 18 owned by a 
Philadelphia syndicate. 

Knoxville, Tenn.—It is authoritatively stated that a 
deal has been consumma between the Knoxville 
Street Railway Company and the Citizens’ Railway 
Company, controlling the rival railway and light 8y8- 
tems, The Knoxville Company, of which J. Simpson 
Africa of Philadelphia is trustee, will be reorganized 
and the issues of the two companies pooled. W. С. 
McAdoo of New York is president and W. W. Harrison 
of Philadelphia, а large owner of the Citizens’ company, 
vice president. The two companies have had а long 
siege of litigation. 

Lancaster, O.—The county commissioners of Licking 
County have granted а 25 year franchise to the Colum- 
bus & Buckeye Lake Electric Railway Company for 
the construction and maintenance of a single track 
electric railroad from Hebron to Newark along the east 
or canal side of the Newark and Hebron road. 


Lexington, Va.—John R. Williams of Richmond and 
А. Royall of Manchester, Va., are organizing 8 com- 
pany and have petitioned the Legislature for a 
charter for a street railway inthis city. The line will 
be about three miles long. 

Lima, N. Y.—There is at present a scheme on foot in 
this place by means of which the town may, in the near 
future, be lighted by electricity and the defunct Lima 
& Honeoye Falls Railroad converted intoa trolley road. 
There are certain Eastern capitalists interested in it, 
and if they receive anything like moderate encourage- 
ment they will erect a power house midway between 
this place and Honeoye Falls and light Honeoye Falls 
as well as Lima. 

Lonaconing, Md.—John M. Burchinal of Moundsville, 
W. Va., and А. Flick of Altoona, Pa., have engaged an 
agent tosecure for them right of way for an electric 
railway to be built from Cumberland to Piedmont and 
Westernport, via Mount Savage, Frostburg, Lonacon- 
ing and others town in the Maryland coal region. 


Lykens, Pa.—An ordinance granting the Lykens & 
Williams Valley Electric Railway Company permission 
to construct its railway over Market street in the bor- 
ough, and to operate by electricity according to the 
single trolley system, has been passed by the council. 


Lynchburg, Va.—The franchise and plant of the 
Lynchburg Electric Company will be offered for sale 
on the 8th of February by the commissioners appointed 
by the court. The franchise of'the company continues 
in force for thirty years from the 1st of January, 1881. 
The length of its railway in operation is between five 
and six miles. The sale is subject to ratification by the 
court, and will be made to the highest and best bidder, 
who will be required by the commissioners, before 
making any adjudication to him, to pay in cash the 
sum of $5,000 on the day of sale, and if tbe sale is соп. 
firmed by the court, the balance of the purchase money 
must be paid within twenty days from that day. 


Neola, Ja.—An election is to be held February 14 to 
decide whether a municipal electric light plant shall be 


established. i ee 
Newark, N. J.—Bernard M. Shanley, recently electe 
Eral manager of the Newark & South Orange Bail- 
pany, has been making full inspection of the 
w to remedying defects and improving 


gene 
way Com | 
plant with a vie 
the line. 

New York.—The Ninth Avenue line of the Metro- 
politan Street Railway Company, an underground 
electric system, has been completed and is now in op- 
eration. Early in March all the lines operated by the 
company north of Fifty niuth street are expected to be 
run by electricity or cable. The Metropolitan Company 
has given out contracts for 300 open cars for summer 
re*vice, and 300 closed cars are now being built for the 
company by the Stephenson Car Company and a 
Philadelphia Company. ee c 

Ill.— The Ottawa ree ai way Company 
no bona placed in the hands of a receiver, L. W. Hess. 
The cars will continue to run under the orders of the 


court. | 
Paris, Tex.—Judge D. Н. Scott has been making ір. 


iries at Fort Worth in regard to the cost and opera- 
fon of 3 roads, with the view, it is said, of build. 


ing one in Paris. | й . 
ittsfleld. Mass. — The annual meeting of the nley 
рыс Manufacturing Company was held on the 25th 
ult. These officers vere elected: President, W. W. 
ll; treasurer, G. 
5 old board of directors was re-elected. A 6 
er cent. annual dividend was declared, payable April 
1 The company did $600,000 worth of business the past 
year, with a gross profit of $100,000, and has orders on 
hand for $175,000 worth of machines. 
—The Maxbam Electric Third Rail 
fortan s ized here for the purpose of 


has been organ! 
4 in atent rights and manufacturing all appli- 


ich this company may become possessed, 

15 00 000 capital stock, of which $50 is paid in. The 

officers are: President, E 8. Merrill of Lawrence; 
Boston. 


treasurer, Е. L. Pillsbury o 


W. Bailey; manager, Henry 


ELECTRICITY. 


Beading, Pa.—Work on the Boyertown & Reading 


Electric Railway is to begin immediately. The line 
will be about twenty miles in Jongth and pass through 
a number of villages. 

Richmond, Va.—A bill bas been offered in the Senate 
by Mr. Wickham to incorporate the American Develop- 
ment Company, with Tazewell Ellett, Warren P. Taylor, 
O. F. Bresee, Jr., H. G. Buchanan, Charles V. Carring- 
ton, Wirt E. Taylor, Clyde W. Saunders, A. L. Ellett, 
Jr., and C. Н. Fleming, all of Richmond, as incorpora- 


tors. The act authorizes the company to purchase, - 


own, sell, rent, buy, lease, etc., any real, personal, or 
mixed property in South America, and more especially 
to buy, lease, sell, rent, operate and generally to own 
and develop apy concession, grant or franchise for 
street railways, bonded warehouses, саса тас ше 
cold storing and shipping, railroads, telegraph and tel- 
epbone lines, and to establish, operate, own, perpetuate 
and generally to work or cause to be worked or oper- 
ated mines, mills, factories, electric plants, etc., in the 
republic of Venezuela. In the State of Virginia and in 
Venezuela the company shall have power to doa general 
banking business. The capital stock is to be not less 
than $1,000,000, and may be increased to $25,000,000. It 
is said the incorporators have ample financial backing. 


Schoolcraft, Mich.—At the election held on the 25th 
ult., this village voted in favor of establishing water- 


works and electric light plant. 

Silver City, Idaho.—A movement is on foot to estab- 
lish an electric light plant in this place. John Tardiff, 
an electrician and engineer, is working the matter up. 


Somerville, N. J.—The war that has been waged by 
the Brunswick Traction Company against the Phila. 
delphia Traction Company for the right of way through 
the towns of Somerville and Raritan has resulted in а 
victory for the New York & Philadelphia Traction 
Company, which has been granted a franchise by the 
Somerville town commissioners to build its road 
through the town. 

Stanton, Mich.—An electric railway from Grand 
Rapids to Belding, Stanton, Crystal, Ithaca and Sagi- 
naw is being strongly urged. 

Sycamore, O.—The citizens have voted to bond the 
town in $20,000 to build an electric light and water- 
works plant. 


Tipton, O.—A companv has been organized for' the 
purpose of constructing five miles of electric railway to 


connect with Atlanta on the southern edge of the 


county. 


Topeka, Kan.—The Brush electric light plant of 
Topeka has been sold under foreclosure proceedings to 
the Edison Electric Light & Power Company for $5,500. 
This places the Edison people in complete control of the 
commercial electric lighting business in Topeka. 


Trenton, Mo.—The Trenton Gas & Electric Light 
Cow pany has been reorganized and the following officers 
chosen: President, Henry Wettstein; vice-president, 
B. C. Nichols; treasurer, R. M. Cook; secretary, T. F. 
Fulkerson. 


Trenton, N. J.—Assemblyman Carroll has introduced 
in the House a bill which provides that all insulators for 
electric light and trolley wires shall be red in color to 
give better protection to employees. 


Ventura, Cal.—The Ventura Land & Power Com- 
pany's incandescent light and ice plants were burned on 
the 20th ult., en'ailing а total loss. Тһе plants were 
fully insured. 


Vincennes, Ind.—Petitions are being signed by prop- 
erty owners along the line, granting the right-of-way 
for an electric railway from East St. Louis, Ill., to this 
city. The Wabash & Mississippi Construction Company 
has the matter in hand, and will begin work as soon as 
the right-of-way has been secured. 


Waterbury, Conn.—The Waterbury Electrical Asso- 
ciation has been organized with the following as its 
officers: President, W. T. Oviatt; vice-president, J. E. 
Kilbourne ; secretary-treasurer, George M. Chapman ; 
recording secretary, M. Greaney. 


Weston, O.—This town voted at the recent election 
on the question of getting an electric light plant, the 
result being—175 votes for, 54against. There was great 
rejoicing when the vote was announced. 


Wilmington, Del.—The Jackson & Sharpe Company is 
shipping a number of electric cars to South America for 
use on the tramways in Buenos Ayres. The cars are 
thirty feet long and similar in make to those used in 
this country during summer months. 


NOTES FROM A CORRESPONDENT. 


Albany, N. Y.—Atthe recent Annual Convention of 
the State Medical Society in this city interesting papers 
were read by Drs. Arthur L. Fisk, of New York, and 
Francis H. Williams, of Boston, in regard to results ob- 
tained from the X ray in the practice of medicine and 
surgery. Dr. William Hailes, Jr., of Albany, gave an 
interesting illustrated talk about The X-Ray—Clinical 
Experiences." Three X-ray machines were in opera- 
tion, and their usefulness was explained by Dr. Samuel 
Lloyd, of New York. During the illustrationsa large 
sheet of canvas was hung across the west end of the 
Common Council Chamber upon which were thrown 
photographic illustrations of fractured bones and the 
interior of the human body. 


Rensselaer, N. Y.—It is stated that the material for 
the new plant of the Kinderhook Light & Power Com- 
pany will be delivered in Rensselaer ір a few days. 
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Arrangements have been made for setting poles and 
stringing wires. This work will be completed within 
two weeks.—At a meeting of the committee from the 
board of directors of the Greenbush & Nassau Railway 
with the contractors for building the road it was de- 
cided that the contractors, J. M. Sullivan & Co., should 
be notified to settle all claims and debts incurred in the 
building of the road on or before the 31st of January or 
to forfeit the contract and give back the bonds which 
had been given in part payment. It is stated that other 
contractors are ready to proceed with the work if the 
present contractors will give it up. 


Franklin, N. Y.—The Delaware Terminal Railroad 
has obtained its charter and issued bonds. This road 
runs an electric line from Franklin to Sidney. Gra- 
ding has been in operation for two months and the 
work is well advanced. It is expected that the road 
will be completed by April or May. 


PERSONAL AND MISCELLANEA. 


It is positively stated that more than 2,000 patents for 
car fenders have been issued by the Patent Office, and 
it is still doubtful whether a single life has been saved 
by their use. 


The London Institution of Electrical Engineers com- 
prises 2,762 members, made up of one honorary member, 
176 foreign members, 619 members, 1,729 associates and 
237 students. 


The executive committee of the Milwaukee board of 
fire underwriters has decided to recommend the election 
of Edward M. Dexter as electrical inspector for that 
city. The position has remained vacant since the resig. 
nation of George McLaren, who left on November 1 last 
for Mexico as the representative of an electrical concern. 
Mr. Dexter was connected for several years with the 
Wisconsin Telephone Comnany. ; 


Edward M. West in a letter to the Buffalo “Times” 
gives a description of Rudolph M. Hunter of Philadel- 
phia, who was recently granted patents that have 
created some stir in tbe electrical business and may be 
the cause of extensive infringement suits: Mr. Hun- 
ter.“ writes Mr. West, is a man of interesting person- 
ality; be seems to take no credit to himself for tbe 
work he has done. Не cares apparently nothing 
whether it is accredited or not so long as it is not inter- 
rupted. His tastes are inherited from a talented pa- 
rentage. At the age of thirteen he invented an electrical 
contrivance for propelling canal boats. Since then he 
has unraveled many of nature's secrets one after an- 
other and made them subservient to the needs of man. 
If his activity continues and his success is as striking in 
the future as it has been in the past he will live to 
to achieve famein spite of his modesty and will bring 
to the use of art the best that science can afford.“ 


А dispatch from Colorado Springs, Col., dated Janu- 
ary 25, announces the death in that city by consumption 
of Oliver Blackburn Shallenberger, consulting engi- 
neer of the Westinghouse Electrica] & Manufacturing 
Company. Mr.Shallenberger was considered one of the 
greatest electricians in this country. He was born at 
Rochester, Beaver County, Pa., in 1860, educated at the 
U. S. Naval Academy at Annapolis, and graduated third 
ina cadet engineer class of thirty. He resigned from 
the navy iu 1553 to devote his entire attention to elec- 
trical study. He joined the Westinghouse Company 
and had full charge. He was the inventor ot many 
leading devices which have won fame for the Westing- 
house Company. Among them is the Shallenberger 
meter for measuring power and light, in use all over 
the world. During the last year he had perfected a 
meter which was still more accurate. He furnished 
all the data and working plans for the ponderous 
machinery which the Westinghouse Company built for 
the Niagara Power Company and others, and inaugu- 
rated a gigantic electric plant in Colorado Springs to 
furnish power to the mining field of Cripple Creek. He 
was in charge of the experiment laboratory of the 
Westinghouse Company at Rochester, and his residence 
in that town is one of the finest in Western Pennsylva- 
nia. He issurvived by his wife, ason and a daughter. 


A Madison, Wis., paper states that until he was forty- 
three years old Emerson McMillin, who is said to bave 
engineered the recent gigantic and unsavory gas deals 
in Boston, never thought of making money. The 
highest salary he had ever received up to that age was 
$1,800 a year. He was born in Jackson County, Obio, 
in 1844, and when he was old enough to work became a 
charcoai burner and was for а long time a day laborer 
who carried his dinner in a tin pail. When scarcely 
out of his teens he enlisted, and at Appomattox he was 
a lieutenant under Custer. After he was mustered out 
he took up the job of digging trenches for the Ports- 
mouth, O., Gas Company, and in 1869 had learned во 
much about gas that be was drawing a salary of $1,500 
а year as superintendent of the gas works at Ironton. 
He patented an apparatus for the purification of gas and 
sold it, and then became president of the Columbus 
Gas Company. Since then he has attained special 
prominence in stockjobbing circlesand is about as well 
known as any man born west of Buffalo. Thesyndicate 
of which he is now the head controls the gas companies 
in St. Louis, Detroit, Milwaukee, St. Paul, Grand 
Rapids, Jackson, Mich., Long Branch, Red Bank, 
Asbury Park, N. J., and Madison, Wis. His latest ас: 
quisition was the company at Detroit. More recently 
he has been fighting the Standard Oil Company for 
control of the gas companies in several large cities, in- 
cluding Bostoa. 
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Help to fight the Eleotrioal Trust by subroribing 
for ELECTRICITY. 


Fs. 2, 1898.] 


RECENT COMPANY ELECTIONS. 


Bossert Electric Construction Company, Utica, N. Y.— 
President, William F. Hossert: vice-president, Н. P. 
Crouse; secretary, Frank G. Scofleld; directors: William 
F. Bossert. Н.Р. Crouse, Frank G. Scofield and Hon. 
Frank Sang. 

Brazil Electric Light Company, Brazil, Ind.—President, 
E. W. Smith; vice-president, J. К. Sherfey ; secretary and 
treasurer, Hugh Stevenson; directors: J. О. S. Bowar, W. 
Н. Cordery, William Shaw and J. N. Halstead. 


Chicago North Shore Street Railroad Company, Chicago 
—President, J. L. Cochran; vice-president, IL. ts. Owsley ; 
secretary and treasurer, Howard Abel; directors : the offi- 
cers and B. E. Sunny and George Newton. 


hicago General Railway Company, Chicago, III.— 
се. John Н. Whitbeck ; vice-president, С. L. Bon- 
ney; secretary and treasurer, L. C. Bonney; directors: .. 
J. Black, John H. Witbeck, O. L. Bonney, Lyman M. 
Paise, Glenn E. Piumb, L. C. Bonney and N. D. Lawton. 
Mr. Plumb succeeds L. E. McGann, resigned. 


Chattanooga & Lookout Mountain Railway Company, 
Chattanooga, Tenn.— President, J. T. Crass; vice-president, 
Vernon Whiteside; secretary, William Cummings; di- 
rectors: J. T. Crass, William Cummings, Vernon White- 
side, W. L. Frierson and John Р. Sanborn of Boston. 


Charlestown Gas & Electric Company,Charlestown, Masa. 
—President, James F. Hunnewell; directors: James F. 
Hunnewel!, James A. Sawtell, Charles F. Byam, John Tur- 
ner, Charles R. Lawrence, Charles F. Fairbanks and Quincy 


A. Vinal. 

Cleveland Electric Railway Company, Cleveland, O.— 
President, Horace E. Andrews; vice-president, James 
Parmalee; secretary, R. A. Harman; treasurer, John F. 
Whitelaw; assistant secretary and treasurer, Henry J. 
Davis; general manager, John J. Stanley; directors: the 
officers and Thomas Н. Brooks, Hiram Kimball and A. J. 
Moxham. Tom L. Johnson having declined re-election as 
director, the buard voted to reduce the number of directors 
to nine, leaving Mr. Jobnson's place unfilled. 


us Street Railway Company, Columbus, 0.— 
President. Emerson McMillin; first vice-president and 
treasurer, E. K. Stewart; second vice-president, Robert E. 
Sheldon; secretary and auditor, P. V. Burington; general 
superintendent, W. F. Kelly; directors: Emerson McMil- 
lin, of New York; О. M. Clark, of Philadelphia; E. К. 
Stewart, R. E. Sheldon, P. H. Bruck, C. D. Firestone, G. 
W. Sinks, Theodore Rhoads and E. L. Hinman, of Colum- 


bus. 

it Street Railway Company, Detroit. Directora: 
1 Johnson, J. C. Hutchins, A. B. Du Pont, W. L. 
Johnson, Irwin Fullerton, H. A. Everett. 


n Electric Illuminating Company of Brooklyn, N. 
VEU: Frank L. Babbott, E. Le Grand Beers, 
Charles E. Urowell, Ethan Allen Doty, Julian D. Fairchild, 
C. N. Hoagland, Darwin R. James, Martin Joost, Edwin 
Packard. Lowell M. Paliner, George Foster Peabody, Royal 


C. Peabody and George H. Soutbard. 


Electric Light & Power Company, Syracuse, N. Y.— 
President, William Nottingbam; vice-president, Charles 
M. Warner; secretary, eo Re M. ее yciu, 

е W. Davenport; general manager, 'arner Н. 
aid directors: William Nottingham, Charics M. War- 
ner, George M. Barnes, George W. Davenport, Arthur 
Perry, Alvin J. Belden and William P. Goodelle. 


Greenville Electric Light & Power Company, Greenville, 
O—Directors: Z. T. Dorman, A. J. Klinger, Samuel Har- 
nish, D. L. Gaskill, L. C. Anderson, A. C. Robeson, W. A. 


Hopkins, C. J. Herr, J. M. Bickel. 


Great Barrington Electric Light Company, Great Barring- 
ton, Mass.—President, D. Ward Northrop; vice-president 
and general manager. Ward Lewis; clerk, F. H. Wright; 
treasurer, Charles J. Barget; directors: Ward Lewis, P. 
A. Russell, F. Н. Wright of Gt. Barrington, and Н. В. But- 
lerand Ward Northrop of Middletown, Conn. 


Greenport Electric Light & Power Company, Greenport, 
N. Y.—Directors : Geo. F. Tuthill, Geo. H. Corwin, T. E. 
Burns, Dr. B. D. Skinner, Hon. H. A. Reeves, 8. J. Higbie, 
А.М. Salmon, 8. В. Horton. 


Hartford Street Railway Company, Hartford, Oonn.— 
President, E. S. Goodrich ; vice-president, S. G. Dunham; 
treasurer, D. R. Howe; directors: James J. Goodwin, 
Charles L. Lincoln, Atwood Collins, Daniel R. Howe, Sam- 
ucl C. Dunham, E. S. Goocrich and George E. Taintor. 


Harrisburg Electric Company, Harrisburg, Pa.—Presi- 
dent, E. Z. Wallower; general manager, Charles H. Kinter; 
treasurer and secretary, H. W. Stone; superintendent and 
electrician, W. R. Fitzpatrick; directors: John I. Beggs, 
W. О. Bishop, Н. Cohen, Thomas Heist, E. B. Mitchell, H. 
B. Mitchell, Benjamin M. Nead, Harry C. Ross, H. J. Stew- 
art, Joseph Strouse, H. Z, Wallower. 


Holyoke Street Railway Company Holyoke, Mass.— 
President, W. S. Loomis; clerk and tresaurer, William R. 
Hill: directors : John Olmstead, Frederick Harris, Aus- 
un E. Smith and N. D. Winter of Springfield; W. 8. 
Loomis, W. R. Hill, R. B. Johnson, J. G. Mackintosh and 
J. F. Sullivan of Holyoke. 


Lebanon & Myerstown Electric Railway Company, Leb- 
anon, Pa.— President, J. M. Shenk; directors: S. P. Light, 
H. H. Kreider, H. C. Harner, C. Shenk, Thomas Evans and 
Harry Nutting. 


Lewiston & Auburn Electric Light Company, Lewiston, 
Me.—President, H. W. Oakes; treasurer, Daniel Briggs; 
directors: F. M. Jordan, 8, D. Wakefield, J. F. Boothby, 
N. I. Jordan, L. Linn Small and F. R. Conant. 


Lynchburg & Rivermont Street Railwa Company, 
Lynchburg, Va. President and general бодре. Н. F. 
Woodson; vice-president, Jobn P. Pettyjohn; secretary 
ма „ 1 Iman; directors: Jobn Р. 

etyjohn, W. C. Ivey, R. I. Owen, R. T. W R. . 

H. P. Woodson, Mrs. Ellen M. Wall. чы кузагы, 


Mahoning Valley Southeastern Railwa Compan 
Youngstown, 0.—President, John E. McVey ; vice presl. 
ent, L W. King; treasurer and general manager, A. A. 
Anderson ; secretary, C. Y. McVey; directors: A. A. An- 
Con even E. McVey, L. W. King, H. M. Robinson and 


Mt. Tom Railroad Com 
pany, Holyoke, Mass.— А 
prt оопа. f. Hier W. R. Hil? directors. W. 
nes and G. S. Graves. B. Johnson, Dr. H. O. 
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Rochester Railway Company, Rochester, №. Y.—Presi- 
dent, Fredericx Cook ; vice-president and general тап. 
ager, T. J. Nicholl: secretar ‚ G.G. Morehouse; treasu- 
rer, F. P. Allen; directora: rederick Cook, T. J. Nicholl, 
J. N. Pae, E. H. Satterlee, Erickson Perkins, E. M. 

pton, H. P. Brewster, J. Gerling, G. W. Archer, T. De- 
wae Govier, Horace Magee, Benjamin Graham, H. Sellers 


Scranton Illuminating, Heat & Power Company, Scran- 
ton, Pa.—Directors: Franklin Howell, Theodore G. Wolf, 
Walter Briggs and Fred C. Hand, Scrapton; Clinton W. 
Winner and Henry W. Darling of New York, and Edwin 
D. Mullen of Philadelphia. 


St. Louis Electrical Supply Company, St. Louis, Mo — 
President, E. Ruebel; vice president and treasurer, W. N. 
Matthews; secretary, Russell Stanhope. The officers con- 
stitute the board of directors. 


Toronto Street Railway Company, Toronto, Can.—Presi- 
dent, William McKenzie; vice-president, James Ross; 
manager, E. Н. Keating; directors: William McKenzie, 
James Ross, Е. L. Wankly n, W. D. Mathews, James 
Gunn», C. L. Porteous and George A. Cox. 


Utica Suburban Railway Company, Utica, М. Y.—Presi- 
dent, John W. Boyle; vice-president, Charles E. Smitb; 
secretary, Jobn Н. Grant; treasurer, Charles W. Mather; 
directors: John W. Boyle, C. W. Mather, Charles E. Smith, 
James Т. Gardner, В. В. В. Putney, John 8. Capron, John 
Н. Grant, H. G. Young, Edward Peckham. 


West Chester Street Railway Company, West Chester, 
Pa.—President, William M. Hayes; directors: R. T. Corn- 
well, A. G. McCausland, M. H. Matlack, J. Carroll Hayes. 


Worcester Traction Company, Worcester, Mass.—Presi- 
dent, T. C. Barr; vice-president, C. Н. Clark, Jr.; treasu- 
rer, E. J. Moore; directors: Thomas C, Barr of East 
Orange, N. J.; C. Howard Bullock of Philadelphia; Cas- 
sius M. Wickerof New York; A. George Bullock, Francis 
H. Dewey, Charles B. Bratt and Stephen Salisbury of Wor- 
cester. 

Woronoco Street Railway Company, Westfield, Mass.— 
President and general manager, J. A. Lakin; vice-presi- 
dent and secretary, James Н. Bryan; treasurer, Charles J. 
Little; superintendent, W. S. Townshend; directors: L. 
S. Stowe of Springfield, James A. Crane, James A. Lakin, 
R. B. Crane, D. L. Gillett, T. J. Cooley, R. W. Parks, 
James Н. Bryan and Б. D. Gillett. 


COMMERCIAL PARAGRAPHS, 


The latest and best transformers. Such is the announce- 
ment the Wagner Electric Manufacturing Company of St. 
Louis, Mo., desires to make to the trade. The last year 
has developed a much keener appreciation by central 
station men of the vital part played by the transformer in 
economical central station distribution, and there bas 
gradually appeared a demand for an increased operating 
efficiency in transformers. Such a tendency the Wagner 
Electric Manufacturing Company has constantly endeay- 
ored to stimulate. With their type D transformer, which 
bas stood without a competitor for several years, this com- 
pany has achieved an enviable success. From Ње first day 
of its entrance into the field of transformer building this 
corporation has constantly carried on extensive experi- 
ments with no other end in view than the developmer:t of 
its apparatus as rapidly as the conditions of the general 
trade demandedit. The type Dline marked a material ad- 
vance over type C; in tbe same manner the type G now 


excels the type D. 

In the Orescent Telephones manufactured by the Penn- 
svivania Electric Company of Marietta, Pa., the pertinent 
points in the way of improvements lie in the magneto bell 
and the transmitter. The working parts of the bel] are 
arranged in an entirely new and different manner. In- 
stead of being permanently boxed so as to make inspection 
and repairs inconvenient and difficult, the entire move- 
ment of the bell, that is, all the working parts, including 
generator ringer. coils, automatic gravity hook and ај] 
contact points and springs connected therewith, are easily 
and quickly removable and just as easily replaced in posi- 
tion, all connections and contacts being electrically pos- 
itive. The use of binding posts and hinges in connection 
with?this bel] has been abandoned and large surface con- 
tact plates, held together with machine screws, have been 
adopted instead. Thís company also manufactures the 
Ideal Transmitter, made in accordance with the particular 
features used iu the true Hunnings“ type of transmitter, 
I. e., a horizontal diaphragm on whicb carbon dust lies in a 
loose state rendering packing an impossibility. Any per- 
sons contemplating purchasing telephone apparatus would 
do well to address the above company, who will be pieased 
to answer any question relating to thelr product. 


We are in receipt of a catalogue recently issued by the 
Electric Storage Battery Company, Drexel Building, Phila- 
delphia. This work has been thoroughly revised and 
brought strictly up to date, and as it is fully illustrated and 
contains a number of tables, should prove of great value 
to anyone interested in accumulators. This catalogue, 
which contains about forty pages of matter, devotes almost 
half of this number to describing various plants in which 
chloride accumulators bave been installed and the advan- 
tages derived by the use of storage batteries. Asa work 


of reference it should prove of great value. 


We are in receipt of an attractive pampblet gotten out by 
the Clyde Steamship Company, 5 Bowling Green, New 
York, which contains some thirty pages of exceedingly 
interesting reading matter. This little work, which is 
fully and handsomely illustrated, describes in a pleasing 
and entertaining manner the numerous pastimes indulged 
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in in Florida and other parts of the Sunny Soutb. The 
Clyde Steamship Company has through its great fleet of 
ocean ships and perfect service, made the attractive winter 
resorts in Florida, Georgia and South Carolina so easy of 
access that the very journey is in itself a delight, long re- 
membered by all who take it. On every Monday, Wed- 
nesday and Friday at 8 p. m. one of the steamers of this 
line leaves Pier 29, East River, New York, for Jacksonville, 
touching en route at Charleston, South Carolina, and re- 
maining there a sufficient time toafford the tourist an 
opportunity of visiting the interesting sights and scenes of 
this historic old “city by the sea." Persons desiring in- 
formation relating to a trip to Florida would do well to 
address the above company, who will be pleased to forward 
а pamphlet with their compliments. 


Of all the insulating materials used in the construction 
of electric machinery, mica is the one which undoubtedly 
fulfils its mission most perfectly. This substance is, how- 
ever, liable to fail through mechanical errors in its prepa: 
ration or application. The Walker Company of Cleveland, 
О., has devised processes which make the use of mica the 
most practical as well as the most efficient means of insu- 
lation known to the electrical manufacturer. An excellent 
example of the ingenuity displayed in its use is afforded 
by the mica rings used to insulate the commutator from 
the iron spider of the armature and from the shafts of 
motors or generators from the smallest to the very largest 
sizes ever manufactured. 


Everybody Says So. 


Cascarets Candv Cuthartic, the most won- 
derful medical disco. егу of the age, pleas- 
ant and refreshing to the taste, act gently 
aud positively on kidneys, liver and bowels, 
cleausing the entire system, dispel colds, 
cure headache, fever, habitual constipation 
and biliousness, Please buy and try a box 
of C. С. C. to-day; 10, 25, 50 cents. Sold and 
guaranteed to cure by all druggists. 


No-To-Bac for Fifty Cents. 


Guaranteed tobacco habit cure, makes weak 
men strong, b:ood pure.  50c,81. All druggists 


The French engineers sent to the United States to exam- 
ine and name a truck for the Paris Electric Railway chose 
that manufactured by the Graham Equipment Company of 
Boston, Mass., as it possessed very many points of merit, 
being simple, strong and light, smooth-riding under all 
loads and entirely free from tilting or oscillation. This 
company also controls a Brake-Bar to prevent the tilting 
of car trucks, which is successfully accomplished by means 
ofa simple mechanical principle by equalizing the forces 
of the power applied to brake-shoes and wheels. The 
Graham Equipment Company will be pleased to send a 
pamphlet to any prospective purchaser. : 


Removal Notice. 


We beg to announce to our friends and patrons that on 
and after February 1, 1898, our office and factory will be 
found at No 27 Rose street, New York City. 

DE Veau & Co. 


Educate Your Bowels With Cascarets. 
Candy Cathartic, cure constipation forever. 
10c,25c. If C. C. C. fail, druggists refund money. 


Don't Tobacco Spit and Smoke Your Life Away. 


To quit tobacco easily and forever, be mag 
netic, full of life, nerve and vigor, take No-To- 
Bac, the wonder-worker, that makes weak men 
Strong. All druggists, 50c or 81. Cure guaran. 
teed. Booklet and simple free. Address 
Sterling Remedy Co. Chicago or New York 


We are in receipt of a new catalogue recently brought out 
by the Brown & Sharpe Manufacturing Company of Prov. 
idence, R. I. This work has been thoroughly revised and 
brought up to date, and now contains 497 Pages, 20 more 
than the preceding one. There are a large number of 
fables which make it especially valuable as a book of ref- 
erence. The principal additions this year to tha machínes 
and tools this company regularly manufactures are: auto- 
matic cutting-off machine, automatic screw machine, anto- 
matic turret forming machine, belt Polishing machine 

universal grinding machine, improved No. 2. 60“, arbors 
for face milling cutters with inserted teeth, face milling 
cutters with inserted teeth, inside micrometer gauge, mi- 
crometer calipers No*. 9 and 11, micrometer depth gauge, 
screw Slotting cutters ground for clearance, slide caliper 
rule, spiral gears, tools for use in screw machines, lists 
added to twist drill and steel wire gauge No. 776, 

The catalogues referred to will be mailed, upon applica- 
tion, to any address without charge. 


To Cure Constipation Forever. 


Take Cascarets Candy Cathartic. 10c or д5с. 
И C. С. C. faii to cure, druggists refund monc V 


Help to fight the Electrical Trust by subsoríbing 
for ELECTRICITY. 


INCORPORATIONS. 


The Standard Cold Electric Company, Alexandria, Va. 
Capital stock, $100,000. 


The Consolidated Electric Company, Fort Ann, N. Y. 
—to furnish e;ectricity for lighting and power in Ft. Ann. 


Capital stock, 810, (00. Directors: E. L. Ashley, E. J. West 


and Mrs. Elizabeth Н. Ashley. 


The La Grande Electric Company, La Grande, Ore.. to 
establish an electric aystem in La Grande and Union 
County. Capital stock, $100,000. Incorporators: W. B. 
Sargent, C. L. Fox and J. H. Hunter, 


The Elkin Electric Ligbt & Power Company, Elkin, N. C. 
—to erect, operate and maintain an electric light and 
paner system. Capita! stock, $2,500. Incorporators: Alex. 

. Smith, Gilvin T. Roth and Hugh G. Chatham. | 


The American Heat, Light & Power Company, Balti- 
more- to deal in lighting and apparatus. Capital stock, 
$100,000. Incorporaters: Arthur F. Spier, Percy B. Ме 
ram Nathaniel Z. Seitz, Nicholas P. Bond, Edward P. 


The Arkansas Improvement Company, Colorado Springs, 
Col.—to own and operate telegraph or telephone lines, 
railroads, etc., carrying on its principal operations in 
Arkansas. Capital stock, #250 000. Directors: J. M. Par- 
ker, Н. K. Devereaur, К. R. Babbitt, R. J. Preston and L. 
A. Cole, all of Colorado Springs. 


The Fitchburg & Westminster Street Railway Company, 
Fitchburg, Mass.—to build a line of electric railway from 
Fitchburg through Westminster to South Gardner. Capi- 
tal atock, $100,000. Directors: H.S. Pike, C. R. Streeter, 
F. L. Rolph, C. A. Simonds, T. S. Wood, C. C. Dawley and 
G. R. Godfrey. 


The Atlanta Water Power Company, Atlante, Ga.—to de- 
velop the water power of the Chattahoochee River between 
Jones’ Shoals and Power's Ferry and use itin generating 
electricity for transmission to Atlanta and other places. It 
is understood that at least a million dollars will be invested 
in the enterprise. The incorporato:s of the company are: 
Henry B. Wilson and Emerson McMillin, New York; C. 
Emerson Smith, York, Pa., a member of a firm manufac- 
turing electric machinery, and R. H. Smith, of Gainesville, 
who was instrumental in securing options on water power. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JANUABY 25, 1898. 


ELECTRIC BAILWAYS AND RAILWAY APPLIANCES. 


597,799. Electric Railway. Eben C. Crocker, Bridgeport, 
Conn., assignor of one-half to Edwin C. Howe, same 
place. Filed April 23, 1897. 

597,848. Trolley. George A. Hall, Portland, Me. Filed 
Feb. 6, 1897. 

597.919. Rail-Connector. Pittsburg, Pa. 
Filed June 12, 1897. 

597,062. Device for Preventing Accidents on Railroads. 
Hermann Biermann, Breslau, Germany. Filed April 
6, 1896. 


597,864. Саг. Fender. Henry C. Spangler, Harrisburg, Pa. 
Filed May 20, 1897. 


597,936. Fender for Street-Cars. John F. Baker, Vin- 
cennes, Ind. Filed Nov. 23, 1897. 
598,067. Safety-Fender for Street-Cars. William B. Hey- 

wood, Gualala, Cal. Filed Aug. 19, 1897. 


ELECTRIC LIGHTS AND APPLIANCES. 


697,964. Light Refracting and Magnifying Envelop for In- 
candescent Lamps. Forest W. Dunlap and John R. 
Quain, London, England, assignors to William Castner 
Chapin, San Francisco, Cal. Filed June 2, 1897, 


ELECTRICAL MACHINERY AND APPARATUS. 


597,816. Armature-Winding Machine. Carl Eichemeyer, 
Yonkers, N. Y. Filed Oct. 30, 1897. 

507,855. System of Electrical Distribution. Harvey Lin- 
ton, Altoona, Pa., assignor of seven sixteenths to Thos. 
Н. Bowman, McKeesport, Pa. Filed May 7, 1894. 

597,979, Electric Switch. Jesse L. Hinds, Syracuse, N. Y., 
assignor of one half to Huntington B. Crouse, same 
place. Filed Feb. 1, 1896. К 

597,985. Electric Meter. Gisbert Kapp, Berlin, Germany, 
aasignor to Henry C. Townsend, trustee, New York 
City. Filed Nov. 19, 1897. 

598,001. Electric Switch. James R. Newell, Titusville, Pa. 
Filed Sept. 15, 1897. 

TELEPHONE AND TELEGRAPH APPARATUS, 


597,782. T«lephonic Installation. George Ritter, Stuttgart, 
Germany. Filed June 11, 1896. 

597,785. Apparatus for Telephone-Switchboards. Charles 
E. Scribner, Chicago, III., assignor to the Western 
Electric Company, same place. Filed April 16, 1895. 

597,786. Telephone-Circuit. Charles E. Scribner, Chicago, 
III., assignor to the Western Electric Company, same 
place. Filed Dec. 18, 1896. | 

597,787. Apparatus for Telephone-Switchboards. Charles 
E. Scribner, Chicago, III., assignor to the Western 
Electric Company, same place. Filed Dec. 18, 1896. 


MISCELLANEOUS. 


597,753, Apparatus for Making Observations by Means of 
Roentgen or X-Rays. Jacques Wertheimer, Paris, 
France. Filed July 27, 1897. 

597,790. Electric Cable, Willoughby S. Smith and Wil- 
liam P. Granville, London, England. Filed Nov. 1, 
1897. 

597,916. anufacture of Storage-Battery Grids, William 
W. Griscom, Haverford, Pa.; Dora Ingham Hale Gris- 
com executor of said William Gríscom, deceased. Filed 
Nov. 22. 1895. 

597,880. Electric Furnace. William S, Horry, Sault Ste. 
Marle. Mich. Filed April 16, 1897. 
597,891. Electrically-Actuated Lock for Bicycle-Racks. 
Frank V. Walstrom and John Erickson, Chicago, III. 

Filed Nov. 9, 1896. 

597,945. Electric Furnace. Charles S. Bradley, Avon, 
N. Y. Filed Dec. 12, 1895. 

597,969. Safety-Fuse. Louis A. Ferguson, Evanston, ЇЇ. 
Filed May 24, 1897. 

598,033. Electric-Signaling Device. Eugene A. Stout, Jr., 
Philadelphia, Pa. Filed March 23, 1897. 

598,049. Electric Burglar-Alarm System, Clyde Coleman, 


James Bryan, 


Chicago, III., assignor of two-thirds to Albert L. Dean 
and James W. Donnell, same place. Filed Dec. 14, 1896. 


ELECTRICITY. 
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AND TELEGRAPH 


A letter from Richmond in the N. Y. Herald of the 24th 

ult. gives a history of the telephone contest that has been 
going on in the Virginia capital for two years past and in- 
cidentally refers to the successful establishment in that 
city of an independent telephone system by the Richmond 
Telephone Company. The writer states that the telephone 
in use by the company has proven entirely satisfactory. 
It is," he says, the long-distance instrument of the 
Western Telephone Construction Company of Chicago, and 
the construction of the company’s lines is admirable, 
consisting of a complete metallic circuit to each sub- 
scriber. The company is now giving service to 1,500 sub- 
scribers, and is continually extending its lines and in- 
creasing its list. The Southern Bell Company, apparently 
realizing that the opposition was rapidly driving it from 
the fleld, has reduced its charges to $18 and $30 respect- 
ively for residence and business telephones anywhere 
within the city limits, butin no case making permanent 
contracts, and where it finds that those rates are not suffi- 
ciently attractive it endeavors by giving entirely free 
service to keep up its list. It has now about 1,200 sub- 
scribers.” 


A report from Mr. Eugene Germain, late U. 8. Consul at 
Zurich, to the State Department at Washington, regarding 
the telephone in France, is to the effect that there are at 
present 112 towns, with a population of 6,005,000, which 
have 18,191 subscribers, half of whom are in Paris. It is 
not, however, in Paris that there are the most subscribers 
in proportion to inhabitants, for at Cannes the proportion 
is 1 to 120; 1 in 198 at Fourmies; lin 215 in Mentone; and 
1 in 222 at Tourcoing, as against 1 in 253 in Paris. The tele - 
phone is little used in comparison with neighboring 
countries, like Germany and Switzerland, for while the 
number of communications“ in France last year was 
only 74,000,000, the total number for Germany, excluding 
Bavaria and Wurtemburg, was over 424,000,000. Switzer- 
land witb a population barely the tenth of France, had, at 
the end of last year, over 1,000 miles of telephone lines, 
with 29,533 subscribers and about 15,000,000 communica- 
tions. While the cost of telephoning in Switzerland is 
more than covered by the receipts, the contrary is the case 
in France, though the subscription price is much higher 
than in any of the other countries, being as much as $80 
per annum in Paris, and from $40 to $60 in provincial 
towns, to say nothing of each subscriber having to con- 
tribute toward getting connected with the system. 


The Atlanta Journal states that the Standard Telepbone 
Company has a large force of hands at work laying down 
the conduits for its wires within the fire limits of that city. 
George F. Payne & Oo., Philadelphia contractors, are in 
charge of the work and will put ona large force of hands 
and push the work to completion as rapidly as possible. It 
is the intention of the company to bave 1,000 telephones in 
operation by April 1 and to put in 4,000 telephones during 
the present year. The company also promises to have 
4,000 Jong-disfance telephones in operation in Atlanta, all 
of the latest patents and modern improvements, and Col. 
Joe James and Col. Baer are pushing the work as rapidly 
as possible. 


The Southern New England Telephone Company, Bos- 
ton, reports gross earnings in 1897 of $595,831; expense and 
interest, $430,656 ; dividends, $150,660; surplus, $14,515. At 
the end of the year there were 9,276 instruments in use, 
в gain of 1,949 over the previous year. During the year 
$200,000 was charged to construetion account, the company 
issuing that amount of additional capital. All but seven 
towns out of the 168 [a Connecticut are now reached by the 
company's lines. The annual number of messages sent 
amount to about 18,000,070. At the annual meeting Presi- 
dent Hudson of the American Bell Telephone Company 
was elected a director to succeed A. O. Morgan. 


In the General Assembly of South Carolina a bill has 

passed itsthird reading which places express, telegraph 
and telephone companies under the control of the Rail- 
road Commissioners, who shal] have full power to regulate 
the prices to be charged by any company or person or 
persons owning, controlling or operating any lins or lines 
of express, telegraph and telephone for any service per- 
formed. The billalso provides that the companies men- 
tioned shall bear their pro rata share of the salaries of the 
Railroad Commissioners based on their gross earnings in 
the 8tate. 
. The new telephone company of Wellsburg, W. Vs., has 
completed its line connecting it with the Phoenix Com- 
pany of Steubenville, О, This company operates ex- 
changes at Toronto, Steubenville, Richmond, Wintersville 
in Ohio, and Holliday's Cove and New Cumberland in W. 
Va. The companies will connect with the Home Company 
of Pittsburg. 


Articles of association of the New Telephone Company 
were filed in the office of the Secretary of State at Indian. 
apolis on the 24th ult. This is an independent company 
which expects to compete with the Central Union 
Telephone Company, now monopolizing the telephone 


business of Indianapolis, The New Telephone Company 
also intends to operate throughout Indiana. 


The People's Telephone Company of Biloxi, Miss., at its 
annual meeting on the 20th ult. elected the following 
officers: President, John Walker; vice-president, J. Р. 
McCormick ; manager, Е. L. Doyle; secretary and treasu. 
rer, John Carraway; assistant manager, Warren Suter. 
The company was organized last May, has been a succesa 
from the beginning and is now prosperous. 


The common council at Ypsilanti, Mich., has ordered 
the Bell company to remove its telephones from the city 
buildings; the instruments of the New State Telephone 
Company will be installed in their stead. The New 
State Company has gained a complete victory over the 
Bell in Ypsilanti. It has іп use there 168 instruments 
while the Bell company has only about one-third that 
number. 


A Northville, Mich., dispatch states that the New State 
and Northville Telephone Companies will unite their 
forces and endeavor to do up the local Bell company. The 
New State has 11 telephones in use and the Northville 
Company 40, while the Bell has but 8. Prices have been 
reduced. 


The Macon, Mo., telephone system has been purchased 
by a syndicate of local capitalists with Hon. Theo. Gary at 
the head, and will at once begin the extepsion of the 
lines. The consideration was $10,000, for which amount 
the new company will be capitalized. 


J. C. Hubinger has finally succeeded in getting permis- 
sion to erect poles and string wires through Fort Madison, 
Ia., to connect his Burlington and”’Keokuk exchanges. Mr. 
Hubinger wiil execute a bond for $2,000 guaranteeing the 
removal of the poles and wires providing he is not voted 
a franchise by the people. 


At a meeting of the Citizens' Telephone Company of 
Columbia, Tenn., held since that noticed in the last issue 
of ELECTRICITY, additional subscriptions were secured, 
and there is now $4,450 available to pay off the indebted. 
ness. About $1,000 or $1,500 is needed for contemplated 
improvements, and this amount will be obtained without 
difficulty. 


The Southern Minnesota Telephone Oompany, incor- 
porated recently with a capital stock of $30,000, will estab- 
lish a system of telephone lines throughout Murray, Cot- 
tonwood and Pipestone counties, and, if desirable, 
extend the line to otber parts of Soutbern Minnesota. 


A new telephone company is being organized in Char- 
lotte, N. C., and will use a metallic circuit system. It is 
proposed to connect Charlotte with the adjoining towns, 
and bring Columbia into the circuit, establishing at the 
same time a rate of 15 cents for long-distance telephoning. 


The Park City Telephone Company is the name ofa new 
company that is being organized at Bowling Green, Ky., 
and will at once begin the construction of new lines. The 
new company will рш the cost of phones down consider- 
ably and endeavor to run the East Tennessee Telephone 
Company out. 


Mr. Maupin's bill in the Virginia Legislature, providing 
that instead of the tax of $150 on each transmitter а вре- 
clal tax of 1 per cent. be levied on the gross earnipgs of 
telephone companies, has been referred to the House Com- 
mittee on Finance. | 


The Southwestern Telephone & Telegraph Company has 
been granted a franchise at Beaumont, Tex., and will 
establish a telephone system and exchange there. 


A private telephone line is being built between Chelsea, 
and Pleasant Lake, Mich., a distance of 20 miles. Farm 
houses will be connected. 


The Detroit Telephone Company has decided to buy 
$30,000 worth of cable and wire to extend its service. 


The Montcalm County (Mich.) Telephone Company has 
115 miles of wire and 200 telephones in use. 


New Companies Inoorporated. 


The Haskell & Throckmorton Telegraph & Telephone 
Company, Seymour, Tex.—to construct, operate and main- 
tain a public telegraph and telephone lir e and system be- 
tween the townsof Seymour and Haskell. Capital stock, 
$3,000. Incorporators: T. H. C. Peery, G. Р. Barber and 
G. C. Plants. | 

The Lexington Telephone Company, Lexington, Va.— 
to manufacture apparatus, build telephone lines and es 
tablish an exchange in Lexington. Capital stock, $5,000. 
President, W. S. Hopkins ; secretary and treasurer, N. C. 
Watts. 
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|». ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compile from special reports received by Exvecraicity from a variety of sources. 
The utmost care із exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 


a favor to have brought to their attention any inaccuracies readers may discover in these columns, 
: ert. indb., certificate of indebtedness: coll., collateral; cons., consolidated: const., construction; conv., convertible; com., common; deb., debentures; exten., 
ral: g., gold; guar., guaranteed; inc., income; imp., improvement; 


Abbreviations i 
Apl. and Oct.; F. E. A., Feb. and Aug.! M. & S., May and Sept.; J. & D., 


nsion ; gen., gene 
Quarterly: A. & O., 


р paid; pfd., preferred; nu mortgage; tr., trust; A., annually; S., semi-annually ; 
uly and Dec.; J. & J., Jan. and June. 


STOCKS. 


PASSENGER RAILWAYS. 


NAME. 


Capital Stock. 
ParjAuthorz'd| Issued. 


.Bate and Date ot 
Last Div. 


Bid. | Asked. 


PASSENGER RAILWAYS. 


Capital Stock. 


Bato and Date of 
Last Div. 


—— 
ParlAuthorz'd| Issued. Bid. Asked 


Albany. N Y.—Jan. 81: 


Albany P А Ora; Co. eoccsoccccceccc| 100 2,000,000 $1,750,000 l Pr Far ms T 
y —ↄ—ͤ—œᷣꝛ X I100 2 „000 2,000, : p ,97. 

Traction Co. (Samtoga ). 100 : 50,000 ,000 dh IX. . oe 
Allentown, Pa-—Jan. 31: 

Allentown & Lehigh Val. Trac. Oo.. 4,000,000] 1,500,000] .......... zs 80 
Bridgeport, Conn—Jan. 31 : 

Bridgeport on Go. вове о 100 2,000,000 2,000,000 1 % Aug., 97, 45 60 
Baltimore, Md.—Jan. 81: . 

Baltimore . Ry. Со... 6,000,000] 2. 500. 0005 % g., July 2, 7. 59 | 70 

d Baltimore оп Co.... . 10,000,000 6,750, 0001 % Q., Jan., 7. 237. 24, 
Central Ry. Co. of Baltimore ОНу.. 800,000 500, O00 c % A., 1897 .. | 80 
Сну & Suburban Ry. Coo 4,000,000] 1, O00, O00 2 % A., Jan., 97 48 : 
Boston, Mass.—Jan. 31 : 

New England Stteet Ry..... — 5,000,000) 1,081,925)1 & Q., Jan.15, 97. " 
North Shore Traetion 9 4,000,000! 4. 000, 000 3 2$ S., Oct, 96. 10 20 
North Shore Traction Co........pfd. 2,000, 000 2.000. 0006 % S., A. & O. 75 77 
Weat End Street Ry. Co........ com. 10,000,000} 9,085,000) 4 % S., Oct., 'У7 84 841, 
West End Street Ry. Co....8 % pfd. 6,400,000) 6,400,000/4 % S., Oct. 1. 97. |103 104 


Brooklyn N. Y.—Jan. 81: 


Brooklyn City & Newtown Ry...... 2,000,000) 1. 000. 000 276 * Aug. 1, 1897. 180 | 
Brooklyn Rap. Transit Co., tr certf.. 20, 000.000 20,000,000 ке ЫЫ 40% 40. 
Brooklyn Heights Railroad. 200, 000 200,000] ............ > Ра 
* dBrooklyn RR... 12,000, 000 12. 000, 000 2% % Q., July, 97. 203 | 205 
e Brooklyn фа ns Оо. & Sub. 2,000,000; 2,000,000] ............ wes “> 

Ooney Island & Brooklyn RB....... 1.000, 000 1,000,000/1 % July 1,'97. ss € 
Kings County Elevated..............].... 4,750,000| 4,750,000] ............ 2 8 
Kings County on Co..........| 100) 4,500,000) 4.500, 000 1 & July 26, 97 48 50 
Nassau Electric Railroad ...................| 6,000,000] 6,000,000] ............ 42 26 
‘Atlantic Avenue Railroad... 60} 2,000,000) 2,000,000] ............ = ae 
Brooklyn, В & W. E. Railroad. . 1, O00, 000 1,000,000] ............ 71 80 
Buffalo, N. ¥.—.Jan 81: 
Buffalo & Niagarp Falls Elec. Ry....| 100| 1. 280, 000 1.250,000] ............ 56 58 
*Buffalo Railway Oo................| 100) 6,000,000) 5, 370, 5001 % Q., Sept., 97. 80 | 82 
Columbus Q.—Jan. 81: 
Columbus Street Railroad. 2 22 2 „„ „64 100 8,000,000 8,000,000 | X Q., Feb ? 97 42 46 
Columbus Centrá: Street Railroad. . 100| 1, 500, 000 1. 500, 00000 m * oe 
. S. C.—Jan. 81: 
Charleston City OO TE 100.000/8 8., Jan 'g7. ee es 
žnterprise City ВЕ. Gs.. . . .. 28 1.080% 250 00% 76 Br an 5 No 
Chicago, III.-Jan. 81: 
Ohicago Ci R ME b PERPE NEM 2 е Зе t. 15 241 242 
Ohicago & South Side R. F. Kii... 100 12,000,000) 12.00.0008 % Q., Sept. 15, 97.20 2. 
Lake t Elevated RR............ 100 10.000.000 10,000,000) ............ 1375 14), 
Metropolitan Wést Side Elev. Ry. . 100 15,000,000] 15,000,000] .... . . . . 4 | 44 
Met. eat Side E * const. stk. [II 100 15.000, 000 2, 000 ere в ооо о oe ЧЫ 
North Chicago Street ER... on 100 10.000.000 6, „000 34 Q., Oct., 97. ee 222 
North Chicago e 100 500,000 249.900 „ 6 „„ „„ „ „„ е ee ee 
South Chicago City Railway........ 100) 2000 000! 1,603,200] ............ T T 
fWest Chi 0 84. ВВ. CD TORE съ 100 20.000.000 18,189,000 115 % Q., May, 97. l "d 1115 
iChicago est Div. B ..... е MUAY, ae 1.250.000 621,900,35 % ee ee 
Chicago Passenger Ry....... guar. 100 2,000, 000 2, 000, 0005 % S. . m 
Cincinnati, Ohio.—Jan. 81: 
Olncinnati nc. Plane Ry.......com. 50 1.000,000 575 e**e202c220.52* ee 20 
Cincinnati Inc. Plane Ry..... кре 50 150.000 150.000 25 ., Feb., 98. А 75 
Cincinnati, Newport & Ооу. St. Ry. 100 4.000.000! 3, 500, 0000 23 25 
IOinein Street Ry. Co............ 50 18.000.000| 14, 000,000 1% % &, July, '97, 115 | 115% 
Mt. Adams & Éden Park Inc. Ry. 50) 2,500,000] 2. 200,000 14 % Q., Oct., 93. ка 
Cleveland, Ohio.—Jan. 31: 
Akron, Bed. & Olev. Elec. Ry....... 1000,000 ............ 40 42 
Oleveland City Bx. . .. .. .. . . .. 100) 3.000.600 7.600.000 54 %., Oct, . |60 | е 
Cleveland El ENR AA 100 12,000,000 12,000,000 $4 % Q., Oct 5 97 52% 537 
ee Mich. —an. 31: 
it Citizens Street Ry.......... 1.250, 000 s |- 
Fi. Wayne & Belle Isle Ry. . ..... 100) 400.000 "4000005 % July, 86. 175 |. 
Ва d flwa Co осоо о 26 6% %%% сев о 250.000 250,000 еооососооео е о °з 100 
it El Salvar ** 5 EE EEE sers 1.000.000 1,000,000 ue a. e» е А een oe 
Wyendotte & Detroit ver Ry..... "100 250.000 200,000 еооооеооооо о е 100 110 
Dayton O.—Jan. 31: 
City Railway Co............. .com 1.470,600'134 % Q., Oct. 1.96. 88 | 100 
Оңу Railway Oo......... а. ppta] 100) 1.500.000) 600,000 154 % C., Get. 1, 86. 140 | 145 
People's Street Hallway.............| 100 ү 900.000 sl ня . l'as | 190 
Unlisted. {Ех div, 
b Company controls Citizens’ Railway, North Baltimore Passenger Railway, Baltimore 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway Pimlico & Pikesville Railway 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 


e Owned by Brooklyn Rapid Transit Oompany. 


d Leased to Brook) 
e Stock owned 


Company. 


f Stock owned by Kings OountyTraction Оо 
{ Owned by Atlantic Ave. RR. апа leased to N 
$80 per share on outstandi 
100 of stock owned by North Chi 


assau system. 
Street Railroad Company. 


yn Heights Railroad. Oo., which guarantees 10 % on capital stock. 
by Brooklyn Rapid Transit Company; road operated by Brooklyn Heights 


ny; road leased to Nassau Electric RR. 
capital paid as rental by lessee— West Chicago St. ВВ. Co.; 


i Controls by lease Ohicago West Division Railway, Chicago Passenger Railway, and 


uf Омо Street Rai 
Railroad Go 
000 боек z 


guaranteed 
ti St, By. 


lroad Tunnel Company. 
annum paid on outstanding ce pitel a rental by lessee—North Ohicago Street 


mpany; 100 1 Street 
apany; 0020, of stock owned by West Chicago Stree 


Company. 


by Ohicago West Division Railway Company; 5 % on $1,000, 


by West Chicago 


Street Railroad Oo ‚ lessee. 
has purehaaed the Mi. A. & den Park posd, assuming itebonds. 


NAME. 

Hartford Conn.—Jan. 31: 

Hartford Street Ry. Oo 100 $2,000,000) 6200, 0003 & S., July,'97. 19 

Hartford & West xt ford RR mE 100 1,000,000 247.000 2 6% „„ %„%%ꝗ „„ „%%% о е es oe 

Holyoke Mass.—Jan. 31 : 

Holyoke Street Ry. Co. . . . 100} 100,000)  400,0008 % A., July, 97. 200 | 205 

Hoboken, N. J.—Jan. 31: 

North Hudson Co. (N. J.) Ry. Со... 25 1,250,000 1,000,000 8 26, 1892. 7C е 

Indianapolis, Ind — Јар. 81: 

**Citizens’ Passenger Ry......... fen 5,000,000] 5,000,000] ............ 21 2155 

Lancaster, Pa.—Jan. 31: 

Pennsylvania Traction Oo.......... 100 10,000,000} 9,900,000, ............ "өө oe oe 
Lancaster & Col. Electric Ry.....]---.] e 87,500: _.................. .. eo 
West End Street Railway РРР [eet eee 6 %%% „%% созо» „„ 60 60 vee oe ee 

Louisville, Ky.—Jan. 31 : 

Louisville Ry............. ——— com. 100 4,000,000| 4,000,000 114 ., Apl., '07. 10 41 

Loulsville Ry... ............5 % pfd| 100 2,000,000) 2, 000, 000 2% % S., Apl. I, 97. 94 | 95 

Minneapolis, Minn.—Jan. 31: 

Twin City Rapid Transit........com.| 100; 17,000,000; 15,010.000'_............ 15 20 

Twin City Rapid Transit....7 % pfd.|----| 8,000,000) 1, 187, 200 124 %, Apl., 97 100 

Montreal, Canada.—Jan. 31: , 

Montreal Street Ry. Co 50, 4,000,000) 4,000,000'8 % S., M. & N 2471 247 5 

Toronto Street Ву. Со.... ..........| 100) 6,000,000; 6,000,000 174 S., J. & J 98!,| 9874 

Memphis, Tenn.—Jan. 31: 

Citizens’ Street Railway Со...........| 100] 1, 500, 000 1, 500, ol e 15 iz 

New Haven, Conn.—Jan. 31: 

Fair Haven & Westville RR...... .. . 25| 1,500,000 900, 000 1 % S., t. 96. 57 60 

New Haven Street Railway Оо......| 100) 1,250,000] 1,000. 000 214 % A., July '96. | 60 80 

New Haven & Centervílle..........| 100; 700,000] 300,000 ................. oe ee 

Winchester Avenue RR............. 25 1,000,000] 600, 0oo ...ss...ssss 40 42 

New Orleans, La.—Jan. 24: | 

Canal & Claiborne RR. Co.......... 40 240.000  240,0002'5 % S., July, 95. 140 | 150 

New Orleans & Carrollton RR... . 100| 1,200,000} 1,200,000 114 % Q., Apl., 97. 123 | 125 

New Orleans Traction Co.. . com. 100 5,000,000 5,000,000 vum 2 4 

New Orleans Traction Co....... pfd.| 100 2,500,000) 2.500,0006 % S., J. & J. » 15 

aCrescent City RR............. uar.| 100 2,000,000| 2.000, 000 3 % S., July, '97. T 62 

bNew Or. City & Lake RR....guar.| 100 2, 000.000 2,000,000 4 % S., July, 97. 105 | 110 

Orleans Railroad.................... 50 500,000] 185.000 1% %., June, '94. | 10%) 14 

St. Charles Street Railway..........| 50, 1,000,000] 1,000,000 114 %., Apl., 97. 56 

New York—dan. 81: | 

Central Crosstown RR...............| 100! 600,000 600.000 21; % Q , July, '97. 290 p 
cChristopher & 10th Sts. RR..guar.| 100 650,000 650,000 2 % Q., Apl., 97. 155 165 

Dry Dock, E. Brdw’y & Battery RR. 100 1.200, 000 1,200,000 15 % Q., Feb., 97. 190 

dd Metropolitan Street Ry. Co........ 100 30,000,000, 80,000,000 114 % Q., July, 97. 147. | 14735 
eBleecker St. & Fulton Fy.Ry.guar 100 900,000 900.000 54 % A., July,'97. | 33 85 
SBroadway & Seventh Ave...guar.. 100 2,100,000 2,100,000 2½ % Q., Julv,'97. 205 | 206 

Cen. Park, N. & E. Rivers RR. guari 100 1,800,000; 1, 800.000 2 % Q., July, 97. 1170 Ss 

f Eighth Avenue RR...............; 100 1,000,000| 1,000,000... . ...... |320 A 
142d St. & Grand St. Ferry RR.guar, 100 750,000 748,000 4144 % Q., Aug., 97. 325 840 
jNinth Avenue K... ..guar.| 100 800,000 800000 ...... ..... 180 ed 
kSixth Avenue RR............ guar 100 2,000,000. 2,000,009 ............ 195 a 
[Twenty-third St. R. R. Co..guar.j 100 600.000 600.000 414 % Q., Aug., 97. 320 | 325 
Second Avenue RRR ..| 100: 2.500.000 1,862.000 114 % Q., Jan.,'97. 155 | 170 

[Third Avenue RRR 100 12.000, 000 10,000,000 2 % Q., Aug., 97. 179% 18014 

m42d St., Manhatv'le & St. Nich. Av 100 2,500,000 2,500,000 .................. 75 78 

*Union (Huckleberry) Ry.. .......| 100} 2,000,000) 2,000,000, ......... T 100 | 108 

Newark N. J.—Jan.31: | 

Consolidated Traction Co. of N. J... 100 15,000,000! 15,000,000: .................. 45 4511 
Newark Passenger Ry............ 100, 6,000,000 6,000,000! .................. ss x 
nRapid Transit Street Ry.........| 100 504,000 504,0001134 % A 180 | 185 

Pittsburg, Pa.—Jan. 31: | 

Allegheny Traction Co.......... ...| 50 500 ver 

oOonsolidated Traction Co....com.| 50 15.000.000 15 000.000 2 % Jan.,'95 121, ге 

Consolidated Traction Co pfd. 50 15,000,000 15,000,000 3 96, May, '97. 417 45 
pCentral Traction Co. 50 1,500,000 $000,000 V a 
qCitizens' Traction Oo 50 8,000,000. 198.000.0006 % 4. 600 | 7 
rDuquesne Traction Co........... 50 8,000,000 15 000.000 ............ ° 
sPittsburg Traction Co............ 50 2,500,000 1,900,000 3 86, Aug.,'95 Ж 

Fed ral St. & Pleasant Valley Ry. 25 1,400,000! 1,400,000 214 %, July, 97 2334 94 

Pgh., Allegheny & Man. Trac. Co. 50) 8,000,200; [2,004,439 2%. Aug., 85 © 

P'tteourg & Birmingham Trac. Ry. 25 8,000,000 8,000,000 1 %, Jan., 96 185 1914 

Pittsburg & West End Ry...........| 50| 1,500,000 1.500.000 3 % A., June 30. 96. 

Second Avenue Traction Co.. oom. 50) 4,000,000| 14,000,000 .. . . eee | ee 

Suburban Rapid Transit Co 50) 300,000 200,00 4. ae 


* Unlisted. } Full paid. { Outstanding. + Ex div. 

a Leased to New Orleans Traction Company at 6 % on stock. 

b Leased to New Orleans Traction pompeny at 8 % on stock. 

c Leased to Central Crosstown Rail at 8 % on atock and intereat on bonda.. 

d Operating the former Met. Trac. system, that corporation having become extinct. 

e Leased to 28d Street Ry. for 99 үсеп; lease assigned to Metropolitan Street Ry. 

f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway 

д Leaseo w Metropolitan Street Railway at8 % on stock until Oct. 1, 1897; thereafter 9% 

h Leaseo to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum 

í Leased to Metropolitan Street Railway for 18 % on stock. 4 
Leased to Met. St. Ry. for 99 years from April 20, 1892; € % first5 years, 8 % fhereafter 

k Leaned to Metropolitan Street Railway for $145,000 per annum. 

l Leased t» Metropolitan Street Railway for 18 perceut. on capital stock, 

m Controlled by Third Avenue Railroad by purchase. 

n Dividonds of 1% % yearly guaranteed by Consolidated Traction Oompany. 

o Controls by lease the Alleg'ny, Cent., Citizens, Duquesne, Furt Pitt and Pitte’h Trac. Оо 

p Leased to Consolidated Traction Company for R & per annum on par value of stoog. ` 

q Leased to Fort Pitt Traction Company for 6 % on $8,000,000 capital stoek. j 

r Leased to Consolidated Traction Company for 4 J on capital stock after October, J897, 

e Leased to Consolidated ТгаоііоцОотрапу for 7 % on sepital stockafter October, 1897, 
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Capital Stock. 


Capita! Stock. 


—| Bate and Date of 


— Bate and Date of 
NAME. Par Sind Issued. Last Div. Bid. | Asked. NAME. Рат Аш Issued. Last Div. Bid. Asked. 
Ur — M i—— —— ee ЕЧИСЧЄ ИСЕН. Sa 
New Bedford Mass-Jan. 31: Boston, Mass.—Jan. 31: = 
Union Street Railway Oo.........../ 100] $850,000} $850,000/2 , Feb. 97. 158 paenan Bell Telephone Co....... 195 50,000,000 o 9$ Q., Oct.,'97 |267 267%, 
С i И trie Telegraph & Telephone Оо....| 1 ff 1 Q., Aug., 97. |71 71 
Northampton, Mass -Jan. 31: New England Telephone Oo........| 10,594, 600 10,804,600 81.25 sh. G. io | 11 e 
Northampton Street Ry.... ........| 100| 800,000  225,000/5 3% A., July, '97. 165 | 170 New York.—J " 
—Jan. 31: 
Omaha, Neb.—Jan. 21: American Tele 
Omaha Street Ку................. ..| 100 5,000,000) 8, 000, 0 25 - ец & South Am. Teleg. Оо..... 100 о 6590000 15 * d 105 105 | 
= ommercial Cable Co 0. 000 000 10.000.000 132 &% О. — 
5 J. Jan. 81. 100! 1.250.000 1.250.000 T 85 5 ur MPa 24 % guar. ioe 1000 990 1 55 4 T p^ "d 
aterson Ry. Coo 6. 3250, — trie Telegraph & Telephone Co. '000 i. ; , 
| = Gold & Stock Telg. Co..guar. 6 %. ve 0 a S00 at SUE) 97. д. n 
Providence, В. I.—Jan. 81: k Я 000.0000 ... 1%%@. 1071. 0 . 
. | | International Ocean Tel Co.guar6%, 100| 8.000.000) ...... lí; % Q | 
United Traction & Electric Оо .....| 100) 8,000.000| 8,000,000] .................. 60 65 Mexican Telephone Co 100 2.000.000 3 | i s 50 '60 ; 
Philadelphia.—Jan. 31: Рас! fe Atlantic т” zu 4 p 3 3,723,000 1*5 % Q., July, 9.0 |152 
À ME - 134 * 0 a © t n P ade 
Fairmount Park Trans. Co...§20 pd. 50| 2,000,000 2, 000, 000 1 MX .. + Postal Telegraph Cable Coo . 100| 15.000.000! 15 000.000 1 4 Q n i» E 
Hestonville, Man. & Fairmount. ...| 50] 1,966,100! [1 seine е July 15, '97, 42 45 j*Sout'n& Atlantic Telg. Co. guar. 5 % 25 950.000 559 5» aM 96 8 85 98 # 
Hest'nvl'e, Man. & Fairm't..6 , рѓа. 50 533,900 1533,900 3 5$ S—July 15, 97. 62 66  |itCommercial Union Telegraph Co..| 25| 500.000 500.000 8 9z 8 July 1797. 117 119 UE 
aFairmount Pk. & Had. Pass. Ку. 50 300, 000 300, 000 8 % Feb. І, 07. 60 .. [Western Union Telegraph Оо.......| ..| ...... 197 370,000. 1% 96, Oct. 97. 91 9p, = 
ишо ноо fo 98821 $125% pd 50 30,000,000 927920 „% РЕНЧЕ, 715 Е V Div. guar. by Postal Teleg. Co. , , 174 20, П А 79 "а ow 
e ric Traction "IIT EEEE ETT 5h „ 0 PT У, 5 
dQitisens’ Passenger 3 0 500,000 1875050 Баео N 97 575 200 Miscellaneous. Jan. 31: a 
eFrank{fo отаг CVVT ‚875,000 $14 sha’e A- Apr. 978, os American Dist. Teleg. (Phila.)..... 25 400,000 ...... ae 
fLehigb Avenue Ry. Со......... 50 1,000,000) ...... d € ee. 40 |. Вей Teleph. Co. (of Canada.) .. ...| 100! 8,168,000| 8,168,000 2 % 8. 174 175 
fLombard & South Street Ку...) 25) ............ 1,000,000 A. & О. 89 90^; || Chesapeake & Potomac Telep. Co. 100| n я 6 * 
dSecond & Third Streets Ry... 50! 1,060,000 71, 076 89 share A, Mar. 97 260 s3 Chicago Telephone Co.............. 100 Uo койды | Us 200 hs 
ePeople's Traction Co. 50) 10,000,000 „000 3 %, A., April, '97. E ae Central Dist Prtg & Telg.Co.(Pgh.).! 100! 750.000! 750000 |O Š uta 
gGermantown Passenger Ry.... 50 1,500,000 {572,800 $5.25 вһаге— 1897. li 2 ee Empire & Bay States Telegraph Co. 3 e : C СИУ н иЄ У 72 78 à 
gGreen & Coates Passenger Ry. 501 500,000) 150,000 3 % July, 1897. 130 | e [Hudson River Telephone Co.......| 100: 2,000,000 2,000,000'1 % Q. 65 | 66 8 
People 8 Passenger Ry. . Com. 25 1,500,000 740,000 "——— 57 "P" * Northwestern Telegraph Со. -guar, 50 2.500.000! 2 500,000 234 0 Q 1 „э 
Vita papa dr mid er НУВ 2 900 а Ру ИТ 2 Providence (R. I.) Teleph. Co.......| 50 „„ | ay 85 = 
{Philadelphia ‘Traction Oo....... A ‚000, J —Apl. . "| 8? 8 1 . Te . Oo... 000.000] i СИЯ , 2 js 
;Catherine & Bainbridge St. P [400,000 6 % А—Маг. 197. о [eo eer? Naw Eng. Teleph; Оаа 100) 80000) e ee си 
‘Continental Pass. Ky.....guar., „000, 580,000 86 share July, 97. 140 ELEC TRIC LIGHT A К 
Empire Passenger Ry. (o. 50| 600,000] 600,00 ͥ _.................. "is aii я ND ELECTRICAL MFG. COS. s 
Philadelphia City Pass. Ry. 50; 1,000,000} 475,000 $7.50 share July 97 176% 180 : za UA NS M ii : 
jPhiladelphia & Gray's Fy. RR.“ 50 1,000,000 298.650 83.50 share July '97 87 AN Boston, Mass.—Jan. 31: | | 1 
jRidge Avenue Passenger Ку...) БО 750,000) 420,000 $12 share, July 97. 22 Fort Wayne Electric Coo .. Vent ias е | 
iia rere реу Ку ыаг 929 ·—ͤ—ͤ— i a ae 77 Ft. Wayne Elec Co. T. Sec. Series A.| 25 . | МЕН үз | 
171 9t . Pass. Ry. guar..| 50 250, S., July, 97. 157% .. е | Electric Со........... ; 36 86 * 
I birtcenth 4 15th Ste. Pass. Ny. 50 1,000,000 ( 335,000 ff ahi. A., July, 7 263° General Eee e pid. 100 10.000000 80.450,00 2 5; Q., Aug., 1898. | 86° 86% 
jThir К seetrie Со............. pfd.| 100 10, 000, 000 4,252 000 8 ½ 9; $., Jul 98. | 85 | 90 i 
iUnion Passenger Ry. Co. . ... 50) 1,500,000| [900,000 89.50 shre, July '97 225 | 296 T. ^н, Elec. Co. . . Secur. Serien D| „„. 4,2924 . Lc rr : 
j West Philadelphia Pass. Rv....| 60 750,000 {750,000 $10 share, July 97 225 235 Westinghouse Elec. & Mfg.Co.com. 50. 146,700 КМ 24 25 4 Ta 
— ‚ | Westinghouse El. & Mfg. Co. pfd. 50 4,000,000 3,990,053 134 & Q.. О : 54 |55 : 
Rochester. N. Y. Тар. 31: Westinghouse El. & Mfg. Oo. assent.) 50 11,000,000. 8,195,126; 4% R Feet 9r ee . ч 
Rochester Railway Co.... . 100) 5,000,000) 8, 000, 000¶00I0I0 16 1з New Vork. —Jan. 31: | E 
Ing, Pa.—Jan. 81: Edison Elec. Ilg Co., New — | | 
Дер, оь Со........... 8 А 1,090,000} 1,000,000'Sem{-an.,Jan. & Ју! 10 15 *Edison Elec Ilg Co., Brooklyn. 100 н сше го T ev Oct.. 97 Wi 116 
J kCity Passenger Ry as d e Re V сее 50 350.000 350,000 July 797. : 111 Edison Ore Milling SJ i 100! у ! » ! | % А et, z | жа 
East Reading Electric Ry...... um 50 1,000,200 11,000,000 July, 97. 60 = ое отав ©о......... » i obi iid к | wees S A — 
3enera! есеге Co Con! 100 40,000,000; 30 460.000 2 X Q. Au 1893 RG? | 3614 ao 
Louis Mo.~Jan. 31: General Electric Co pfd. n "nas di o И M de МЫ 2: 
Б ор Street & Arsenal Ку........ 50! 800,000 150,000! ............ " .. Interior Conduit & Insulation Co... 100 1000000 оо 5 41 © ET 
Jefferson Avenue Ry. Co 50,  400,000| 400.000 2 X Dec., 1888. sem es... Ша ес . n E et аа | 
«озо» » ее 999294 „% h i 0, » " 
National Rallway Ge. . . 10 2.500.000 2.479.000 157 K, July, r [4 | 28 | Pittsburg, Pa.—Jan. 81: 
Cass Avenue & Fair Grounds....| .. 2.500.000 2.5000 i... isse „„ |) Allegheny County Light Oo........| 100 500.000 500.000 J. & J. 107 | .. х 
Citizens’ poo "— M RUE 100 ооох 1.500.000 %, Oct., 2 90 | 110 Eust End Electric Light Co......... 50 300,000| 800,000, Q i 10 » 
St. Louis RR..... essen n.i 100) 2,000,000; о (00,000 2% %, July, '97. 35 | 105 Philadelphia. Pa.—Jan. 31: 
R. 50. 2,400,000] 2,300, 0 112 92 July, "97. — 170 | 1723 phia, Pa. м А 
Feopies RR . 9 50, 1,000,000 2300.000 506., Dec. 80. ah es Edison Electric Light Co. .. . . . . . 100! 2,000,000! ...... Кет 144% : 
Southern Electric Ку........... сот. 50 500,000) 500,000 ............ 50 521; [| * Electric Storage Battery Co. Com. 100 8.500. ᷣ .. RAN 289 £694 с 
Southern Electric Ry......6 % pref. 100 1,000,000 1,000,000/3 % S., Jan., 96. 100 | 1024, a Elec ent Storage Battery Co... pfd. 100, 5.000 % i. ... е 24 $0 Н 
St. Louis & Suburban Ry.........---| 100| 2,500,000! 2,500,000! .................. 50 51 опи Ht., Lt. & Pow. Со....сопі. 50 50005000) 15... кос p. sh., Oct. 97 2175 215% " 
Union Depot RR... ...... . ... 100 4,000,000 4,000,000 % A., July, s.. | 175 | Penna. М, Lt; & Pow. Co... pid] 50 5, 00,000 2... 16 . Oct., "07, S. 5 
San Francisco, Ca].—Jan. Southern Elec. Light & Power Co.. 38 15000 „ dis. Jan. 11˙97 105 н 
California St. Cable RR... 100 1, 000.000 600,000 50c. monthly. 108% 1091: | к | , ' T 
Geary Street Park & Ocean RR... . 100. 1,000,000! 875,000 22.50 share, '96. 40 ї 50 \ Miscellaneous. Чап. 81: 
Market Street Ry. roh ⁊ꝗ⁊IPT 100 рн е 18,750,000:Q., 60c. per share. | 52% 524 ie UN 5 ы КӨП B : 
idi “РОС КОЕТ. 00, QUO). HRS se dgepo | .) Elec. Lt. Co.... 21 
Безо Perte ен р 9 | * jkdison Па. Co. (St. Louis). ... j „ 
Scranton, Pa —Jan. 81: Eddy Electric мо » И iro rus — 17 
- Donec inse as 000,000! 2,500,000, ............ T 7% Hartford (Conn.) Elec. Light Co. 1600 350 0 Ce oe Xd 18 | 
5 88 0 "Trac. Go..| 100 „500.000 500.000 . is 29 Hartford (Conn.) Lt. & Power Co. 25 175.000 EL 1 xi ps | БА 
m Scranton & Pittston Traction Co..] 100) 1,050,000! 1,050,000] .................. 9 11 oo V 15 17 ar 100 100.0000 aoe 148 | .. | 
arraganse Ov., R. I.) Elec. Co. | bad 8 үг 
Springfield I1].—Jan. 31: Rhode Island Elec. Protec. Co...... я 150 e rs 2% Q., Oct., ч. 1 115 x 
Springfield Consolidated Ry оовоо доо o 100 750,000 750,000 eee woe 11 Royal Klee. Co. (Montreal ) ы 879 9.€ 9. а a | ] 000.000 ` Mi . B 28% Q * 14812 1487; | A 
Toronto (Canada) Elec. Light Co... 100 1.085 000; 1.085.000! 14 6 Q * 13518575 | e 
Springfield Q.— an. 31: . Welding Со....... 10 V. j^ ix e. ] 96 ae й e 
| Woonsocket (R. I.) Electric Co... as Sone Sa аа "* U^ 190 10 ; 
Springfield Street КУ оаа rede 100 1,000,000 1,000,000 %%% %% %%% 009090 ee 2 "ae 100 IG MT CAM 90 100 ie 
Springfield, Mass.—Jan. 31: ME MEM: ae tex d. 
Springfield Street Ry................| 100) 1,200,000) 1,000,000/8 % A. 205 | 210 ALLIED INDUSTRIES. І 
an. 81: ПОРОРО MES E ee . 2 
F . 100 6,000,000] 6,000,000 134 % 8. ох] oe, Boston Mass. Jan. 31: | | 
Montreal Street Railway Co..........|......| 4,000,000) 4,000,000) 4 % S. 21754, 24,7, || American Electric Heating Co. .... 50: 10,000,000) . . е .05 » 
Street Ку. & Ши Properties...pfd 100 4,500,000 1, 218, 700 $3 per sh. Feb. 1, 97 3 
Washington, D. C.—Jan. 3]: e United Electric Securities Co...pfd. 100, ...... | ........ . 3% % Feb.. 96. 80 
Seite reaction Oo О 100 112,000,000 12,000,000 esc. per oh. Get. өт. бї | g New YOPK.—Jan. 81: E 
Golumbia- Ку: e усы: *. 50, 400.000 400,000 514% A. 63 | 63 Consolidated Electric Storage Oo... к Т : X B 
Kekington & Soldiers’ Home Ry. 50 707,000 652,000)hh Е de Edison European... . .. . .. . . .. OF 71) IUE: А 
Georgetown & Tenallytown Ry... . 50. 200,000 200,000! ............ T .. {Safety Car Heating & Lighting Co.. 1000 oM M 87+, 5 
Metropolitan RR. Co................| 50) 1,000,000, 437, 18027 % Q. 11924 121 S L PUS с "77760! 100 5,500,000: 5,500,000) „ , 15 2 
ortnington rump Coo. p 100 2.000, 000 2.000.000 7% #8 
peester, Mass.—Jan. 31: A ,000, 000, | 
MO eater Traction Co. .... Com.] 100! 8,000,000) . 000. 000 0 . . . 15 | 1т |/Philadelphia, Pa. — an. 31: ч 
*Worcester Traction Со.,....6 % pfd.| 100 2,000,000! 2,000, 000 3 % S., Sept., '97. | 94 97 (Acetylene L. H. & P. CO. .. $35 pd. 50! 1,000,000. ...... aa 5 t- 
Worcester & Suburban Street Ry... 100 550,000: 542,500 4 <, 1896, 85 Electro Pneumatie Trans. Со....... 10 1.500.000 . a NES ae "s 
9 United Gas Improvement Co..serip.| 50 10.000 000 14% | 
Wilkesbaprre, Pa.—Jan. 31: Welsbach Commercial Co..... com. 100; 8.500 000 LLL ае 14 А 
Wilxesbarre & Wyoming Val. Trac.| 100 5,000,000! 5,000,000! 1%, Jan., 97. 24 | 29 |Welsbach Commercial Co... . pid. 100) 500,000 .... |29 59 ү 
ve "bach Ligh oOo PPP 5 525,100 А 38 ғ 
* Unlisted. f: РМа tn. } Full paid, | Outstanding. Welsbach Light Oo., Canada 6 500,000, ,..... 5 js E 
to Hestonville, Man. & Fairmount Passenger Ry. for 6 % on stock per annum. ~J : 0 
b Consolidatic:, Electric, People's and Philadelphia Traction companies. Fixed charges PIE а О То 1 55 
and all indebte ness of constituent and leased companies assumed by Union Traction Com. BavdardUndérground Сай Co. 2 io 1 900050 1 к LEO. g Е | 101 Ё 
ралу. ңе D ’ , ’ om 
Practically all shares owned by Union Traction Company. = А > 
d Lease to nkford & Southwark Passenger Ry. asdumed by Electric Traction Co. Miscellaneous. cane эз e. 
e Leased to Electric Traction Company. Harnoy & Smith Car Co. . . com. 1000 1,000, 0 ũ  .... 16 
Controlled by Frank ford & Southwark Passenger Railway. Barney & Smith Car Co........pfd.| 100 2,500,000 2% 60 
Leased to People’s Fassenger Railway at $5 per share. Billings & Spencer C „ 25 TERS e.. 88 kd 
Majority of stock owned by People's Traction Company. Consol. Car Heating Co . . . 100) 1,250,000! 1,250,000 23; S, pas. Feb div.] 29 ^s 
i Leased to Union Traction Company. Johns-Pratt Co 7100 | nn vs deas 90 V 
j Lease transferred to Union Traction Company. ап & Whitney Co.. com. 100 5 ilu 10 ro 
, to United Traction Co. ata rental of $10,009 per an. їр 1866-7-8, $20,000 p. a. in Pratt & Whitney Oo............pfd| 100 os ee —j— eres 62 ~ 
2 ре И ! pom Stillwell-Bierce Co 
1899-1900, and $80,000 per annum thereafter payable semi-annually, rental declared as a divi- Stillwell-Bi 00. . a . 4 eu 96 її 
end semi-annually. Pea Sighs CT CO VO . . . pid] .. eO... |2 % Sept. 1, 97. 107 M 
k Dividend of 10 5 by Reading Traction Company. Shulte Belting Ооа ˖ 2 8 100 600,000 ecc cc esce 60 | 
рео . by Reading Traction Oompany. St. Charles Car Cor . . „ | eee — 86 A 
m Leased and operajed by the Scranton Railway Company, formerly Scranton Trae, о,!| * Unlisted, is 
NT 
E. 


7 


Гев, 2, 1898. 


PASSENGER RAILWAY. 


NAME. 


Albany, N. Y. 
Date o/ Quotation—Jan. 31 1898, 


Albany Ву................18% mtg. 5s. MT 
Tbe гуа By. S m Cons. mtg. 58. $500,000 
e Albany Ry. Co......Gen. mtg. 5s. 750,000 
Watervieit Turnpike & RR. Ist mtg. 6s 850,000 
atervieit Turnpike & RR. ad mtg. 6s. 150,000 
y City Railway Co. — lst 5s TP 
“Pinterest ‚ by Albany Ry. Co. 
[Prine and interest guar. by 
у Ry. Co. 
Baltimore Md. 
Date of Quotation—Jan. 31, 1898. 
timore City Pass. Ry. . Ist mtg. g. 58. 2,000,000 
Baltimore Traction ON coe Ist mtg. 58. 1,500,000 
Baltimore Trac. Co.. Exten. & Imp. g. 68, 1,250,000 
Bal. Trac. Co..No. Balto div. Ist mtg. к. 58 1,750,000 
Central Pass. Ry. Оо..........19# mtg. fs 96,000 
Oentra! Pass. Ry. OO. . Cons. mtg. g. 5&.| — 601,000 
& Suburban Ry. . . Ist mtg. g 5- | 3,000,000 
e Roland Kle vr. . . Ist mtg. 5а. 1,000,000 
Metropolitan Ry. (Wash.) let mtg. g. 58. 1,850,000 
9151, 000 ln escrow to retire Ist. mtg. bds. 
Boston. Mass. 
Date of Quotation —Jan. 21, 1898. 
tLynn & Boston RR....... lst mtg. g. 58. 5,379,000 
West End Street Ry........ Deben. g. 58. 3,900,000 
West End Street Ry....... Deben. g. 4%ея.| 2,000,000 
ETE 000 in escrow to retire outstand- 
ing bonds of absorbed companies. 
Charleston, S. C. 
Date о) Quotation— Jan. 31, 1893. | 
Enterprise Street RR. Ist mtg. 58. 500,000 
—— A Ist mtg. 68. 850,000 
Controlled by Charleston St. Ry. Co. 
Chicago III. 
Date of Quotation—Jan. 31, 1808. | 
Ohicago Ойу Ry........... Ist mtg. 478. 6,000,000 
Chicago Passenger Ry...... Ist mtg. ба. | i 82 


ke Street Elevated RR. Ist mtg. g. 5s.) %% 
Metrop. W. Side Elev. Ry. . Ist mtg. 7 50% 15.000.000 


North Chicago St. RR... Ist mtg. 58. 9 
2 ` 


North Chicago City Ry. . . . . let mtg. 6% 500.000 
North Chicago City Ry.....consol 44,8, 2.500,000 
West Chicago St. RR......... Ist mtg. 5s, ae 
West Chicago St. RR. Deben. 6s...| 2,700,000 
St. RR....Con. . g. 58. 12,500, 
West Chicago St. RR Con. mtg. g 1,500,000 


атре at option on 60 da. notice. 
Funded debt assumed by Chicago W. 
Div. Ry. Co., controlling interest of 
which is owned by W. Chicago St. RR. 
Co., lessee. 

{Subject to call after Oct. Li 
$110 and Interest, 

тре by W. Chi. RR. Oo., lessee, 

Int. guar. by W. Chicago St. RR. Co. | 


Cincinnati, О. | 
Date о) Quotation— Jan. 31, 1898. | 
Oln. New. & Cov. St. Ry. Ist Con. mtg. g. 58 8,000,000 


| 
1899, at 


Mt. Adams & Eden P'k Та. lat mtg. 6s. 46,000 
Mt. Adams & Eden P'k In... Ist mtg. 6s. 100,000 
Mt. Adams & Eden Р'К Inc.Cons.mtg.5s 5317 
. Oov. & Cin. St. n ЖАКЕ: Ist mtg. 6s. 250,000 
ISo. Ооу. & Cin. St. res 2d mtg. 6s. 400,000 
T Assumed by the Oincin. St. Ky. Co. 
1$250,000 reserved to retire Ist mtg. bds. 
Cleveland, О. 
Date of Quotation—Jan. 31, 1893. 
'GBrooklyn Street RR. Со...... Ist mtg. ба. 600,000 
Cin. New't & Coy. St. Ry..Cons. mtg. 5s. 3,000,000 
Oleveland City Cable Ry. . . Ist. mtg. 5s. 2.000.000 
{Cleveland Electric Ry. Col 1st mtg. р. 58. 3.500.000 
Columbus (O.) Cent. Ry. . Ist mfg. g. 58. 1.500.000 
a East Cleveland RR. Ist mtg. 58. 1.000.000 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 66. 600,000 
Lorain (O.) Street Ry........ Ist mtg. 68. 200.000 
tSt. Ry. Oo., Grand Rapids. .. Ist mtg.5«.| 600.000 
81. 900,000 in escrow to retire bonds of 
absorbed companies, marked a. 
Unterest guar, by Cons. St. Ry. Со. 
Detroit, Mich. 
Date of Quotation—Jan. 31, 1898, 
Detroit Citizens’ St. Ry. . Ist cons. ба, 7,000,000 
Wayne & Belle Isle Ry. . Ist mtg. 6s. 400,000 
The Detroit Ry. 186 mtg. 58. 1,800,000 
150,000 in escrow to retire bonds of 
bre Ry. and Grand River 8t. Ку, 
New Haven, Conn. 
Date of Quotation—Jan. 81, 1898. 
New Haven St. Ry......... Ist mtg. g. 5a 600,000 
New Haven 7 my jist mtg. 5s. 250,000 
**.188 mfg. g. 5e.) 500.000 
Winchester Avenue RR.. Deben, -> An 100.000 


Due 


Interest 
periods. 


Bid. 


___ ELECTRICITY. 


BONDS. 


Asked. 


PASSENGER RAILWAY. 


NAME. 


New Orleans La. 


Date o? Quotation—Jan. 24, 1898. 

Canal & Claiborne RR. . . . Ist mtg. ва. $150,000 
$29,000 1905 Р TI Crescent City RRR... Ist mtg. бв TIT 
427,500 |1930) J. & J. |*l11. | ..... Crescent City RR....... Cons, mtg. g. 58. 5,000,000 
875,000 1947 M. & N. |*1t1 | New Orleans City RR... Ist mtg.6s.| 416,500 
850,000 1919 M. & N. |*117!; | .... N. Orl's City & Lake RR..1st mtg. g. 58. 5,000,000 
150,000 1919 M. & N. 115 „F. Orleans & Carrollton RR. 2d mtg. g. 6s. 850,000 

shen г uae *10534 10675 Orleans Railroad Co Cons. mtg. бз, 800,000 
St. Charles St. RR. Co Ist. mtg. бв. 800,000 
1$423,500 in escrow to retire New Ог. 
jleans City RR. Co.'s Ist mtg. bonds. 
1890,000 outstanding. 
New York. 
| Date of Quotation—Jan. 81, 1898, 

| | Atlantic Ave. (Brooklyn). .. Imp. g. 5s.| 1,500,000 
2,000,000 1911 M. & N. | 105 116 Atlantic Av. (Brooklyn). Ist gen. mtg.5s.| 759,000 
1,500,000 1929 M. & N. 115 " 'tAtlantic A v. (Brooklyn)..Cons. mtg. 58. 8,000,000 
1,250,000 |1901 M. & S. | 105 107 |1Bro'dway & 7th Ave.lstcons. mtg. g. 58. 12,500,000 
1,750,000 1942 J. & D. | 116 | Broadway & 7th Ave......... Ist mtg. 58. 1,500,000 
117,000 1912 J. & J. 112 Broadway & 7th Ave..........2d mtg. 5s 500,000 
580,000 1932 M. & N. 112 „Broadway Surface............ Ist mtg. 58. 1,125,000 
3,000,000 1922 J. & D. | 115 116 || Broadway Surface..... ...... 2d mtg. 58. 1,000,000 
1,000,000 1942) M. & S. 11) Brooklyn City RR. Co..1st cons. mtg. 5s.| 6,000,000 
1,850,000 |1925) F. & А | 119%, | 121 | Brooklyn City & Newtown..1st mtg. 58. 2,000,000 
‘Brooklyn, Bath & W. E. RR. Gen. mtg. 5s. 1,000,000 
Brooklyn Heights RR...... Ist. mtg. 58. 250.000 
Brooklyn, Q's Co. & Sub' nl Ist mtg 58. 8,500,000 
Brooklyn, Q's Co. & Sub'n..1st cons. 58. 4.500.000 
, |Brooklyn Rapid Transit......... gold 58. 7,000,000 
3,702,000 |1924| J. & D. 1615 | 102% |Bleecker St.& Fult'n Fer'y RR. Ist mtg.7s 700,000 
| 8,000,000 1902 M.& N. 105 107 Cent P'k, N. & E. R. RR.Jst cona. mtg. 78. 1,200,000 
2,000,000 1914 M. & S. 107 | .. Central Crosstown RR........1st mtg. 68. 250,000 
| Coney Island & Brooklyn RR. Ist mig. 56% 300,000 
D. Dock, E. Bd'y & Ва у R.gen.mtg.g.5s| 1,000,000 
i Dry Dock, E. Bd'v& Bat'y RR..serip5 A. 1,100,000 
| Eighth Av. RR. Co.....Cert. indebt. 6 %.| 1,000,000 
| 42d St., Man. & St. Nich. Av., Ist mtg. 68. 1,200,000 
12d St. Man. & St. N. Av.. 2d mtg. inc. 68. 1,500,000 
Lex. Ave, & Pav. Ferry RR. ist mtg. g. 58. 5,000,000 
47,000 1906 J. & J. Metropolitan St Ry Co.. g. m. cl. tr. g 58,12. 50,070 
en een Second Avenue Ry. Gen. cons. mtg. 58. 1,600,000 
Second Avenue Ry........ re Deb. 58. 800,000 
Steinway Rx. (L. I.). .. Ist mtg. g. 68. 1,500,000 
| South Ferry RR. Co.......... Ist mtg. 58. 350,000 

Third Avenue RR.......... Ist mtg. g. 58. 5,000,000 

Twenty-third Street Ry...... Ist пёр. 6 -.....:.. 

e Brent E Deb, 5s 4 ite 
619, 1901 J. & J. 102! 10235 || Union (Huckleberry) Ry. . 1st mtg. 58. 4,900, 

0527200 1905 Е. 4 D 103 М estchester Electric R. a. lst mtg. 58. 500,000 
600,000 1929 . K D. |...” 781.035.000 in escrow to retire gen. mtg. 
7,500,000 1920 A. & O QUIM. 
750,000 1907 J. & J. T: 181,550 000 in escrow to retire maturing 
1.040.000 193° X xr 103 | obligations. 
8.781.200 1% J. & J. ae 5 n escrow to retire lst and 2d 
15,000,000 |1942 F. & А. 1% 52 mtg. bonds. 
3171000 1906 J. & J. | 101 ^ 10у f e 
500. 00% 1911 . & J. 103 10% 1 Guar. by Union Ry. Co 
500,000 1900 J. & J. 102' -. Toronto Canada. 
ш БЕК M; е T Her AE Date о) Quotation— Jar. 31, 1898 
700,000 1911 J. & D. 101 101 Montreal BE. IC, o oris Ist mtg. 5s.| 2,500,000 
6,000,000 1036 ON ay Toronto St. Ry. . . . lst mtg. g. 40. 4,550,000 
1,500,000 1909 F. & A. lei 101! 835,000 per m. single track authorized. 
| 8600,000 in escrow to retire ба due in 1901. 
Philadelphia. 
Date of Quotation— Jan, 31, 1898 

Continental Pass. Ву............ Ist. mtg. бн 850,000 

Emre Pass. ШУ en Ist mtg. 7«| 300,000 

Greene & Coates St. Ry.......... Ist mtg. 6s 100,000 

Lombard & So. St. Pass. Ry. Ist mtg. ба 150,000 

People's Plum RS. ee Ist mtg. 7s 250,000 

People’s ы ay PLETER 2d mtg. 5a: 500,000 

| People's Pass. Ry. Cons. mtg. 5a. 1,125,000 

People’s Pass. Ry.......Stk. trs, cert. E. 46. 5,098. 210 

| SHE a HL E сонет Pyer lat mig 5a. З 200,000 

z a». T 997. 100'. *hiladelphia Trac. Co........ oll. tr. g. 4s. 300.000 
9,500,000 1999 . . 10735 Thirteenth & 15th St. Ry. . let mtg. 76. 100.000 
100.000 1905 A. & О. 111 „ Union Passenger Ry............... l«tmtg.5s.| 500,000 
100.0 1906 M. & S. 1071. 1074 |ZU nion Traction Co "АТЛАР СӨ Col tr.4s.| 29,735,000 
531,000 9 NM. 4 8 118 | 190! West End Passenger Ry......... Ist пёр. 78“ 
e ee, "lad * F2. ара Phila. Pose: Rye n Ist mtg. g. 66. 250,000 
400,000 1932 J. & J. West. Phila. Pass. Ry 2d mtg. 5s. 750,000 

| 2 The trust certificates were issued to 
pay for the shares of the Electric and 
ores Traction lines purchased. 
Pittsburg, Pa. 
| ; r 
: Date of Quotation— Jan. 81. 1898 
05 106 а : r 
А e 0 125 68, Du | 1001, Birmingham, Knox & Allentown...... 6s. 500,000 
2000 000 1909 T ae v I0) | 103 Central SU Co ЧР АТН Ist mtg. 5s. 875,000 
any Z^ ) 913 M. & 8. 101 105 Gitizens' Traction € E ТИЛДҮҮ. Ist mtg. 5s 1,250,000 
1,219,000 I: e eie ыш *Duquesne Traction Co......... Ist mtg. 58. 1,500,000 
1,500.000 1918 M. & S. 1061; 10714 «Рей St. & Pleas. Val. Jack's Run.....5s. 50,000 
1,000,000 i 229 M. K F. 90 95 J|Fed'St.& Pleasant Valley........ Cons. 58. 1,250,000 
аааз on) Les” 1 100 102 Millvale, Etna & Sharpsburg..............5s. 750,000 
200,000 1915 T&D 107% | .... | Pittsburg, Crafton & Mansfleld........... 58. 250,000 
600,000 1912 J. a) d | Pittsburg Traction Co. Ist mtg. 5s. 750,000 
| | | Pittsburg & Birmingham...... Ist mtg. 58. 1,500,000 
Pittsburg & West End. Ist mtg. 586. 500,000 
| '*Pg'h., Allegh. & Manch.....Gen. mtg. 58. 1,500,000 
| Second Ave. Traction Co. 5s.| 2,500 000 
| Sub. Rapid Transit Railway Co..........68. 500,000 
877.000 1902 А. & О * e Date of Quotation Jan. 31, 1898, 
1,800,000 1925 J.&D 97% 98% 
Newport Street Ry. . . Coupon 5s 50,000 
United Trac. & Elec. Co....1s8t mtg. g. 5s 9,000,000 
St. Louls. 
Date of Quotation—Jan. 81, 18€8, 
1913 M. & 8, | 102 Baden & St. Louis RR... . .. lst mtg. 56 250. 
pes 1914 T a D IMs —— Ave. & Fair бв. Ry. . . Ist mtg. 5s. 000,000 
500,000 1912 M. & N 102% | ·... ||Oitisens’ Railway Со.............1в% mtg, бв.) 2,000,000 
94.000 1800 M. & 8. | 102 ee Comp. Hits., Un. De. & Mer. Тет...1в%8е‚ 1.000.000 
With interest. Hnlistod 


Amount. 
— 
e Issued. Due | 


| 


Digitized by 


Interest 
periods. 


Bid. 


$150,000 1912 M. & N. 
50,000 1899 M. & N. 100% ..... 
8,000,000 1948) J. & J. 78%) FO 
899,000 1903 J. & р, | 106 109 
2,599,500 1948 J. & J. | 10034 101% 
850,000 1907 F. & А. | 108 s 
m,000 1912 J. & J. | 91%] 99 
75,000 1906 J. & D. | 103% | . 
1,500,000 1934 J. & J. | 85 90 
759,000 |1909 M. & S. | 108 е 
1,966,000 1981 А. & О. |1041 | 106 
7,650,000 |1948 J. & р. | 122 123 
1,500,000 |1904| J. & D. 105% 108 
500.000 1914 J. & J. jell 112 
1,125.00) |1924) ...... |«ll6 | .... 
1,000,000 1905) ...... | 105 | #107 
6,000,000 11941 J. & J. | 1и 115 
2,000,000 1939 J. & J. 11 115 
48,000 1933 J. & J. 85 90 
250.000 |1941 А. & О. | 100 10: 
3,500.000 1941 J. & J. 105% 108 
2.750.000 1941 M. N. 800 
| 5,181,000 |1945) _......... {ЖЫЗАК uie 
700 000 |1900) ...... | LOS 104 
1,200,000 1902 J. & D. | 118 115 
250,000 1922 M. & N. Пя 122 
300,000 1903 J. & J. | 105 105% 
930,000 1932 J. & р. | 115 117 
1,100,000 1914 F. & А, | 97 MU 
1,000,000 1914 F. & А. | 100 
1,200.000 1910 M. & S. | 115 1.8 
1.500.000 1915 J. & J. 95 
5,000,000 1993 M. & S. | 121 | 
1 ‚500.000 |1997 F. & А. | 1161; 
1,600 000 1909 M. & N. 108 110 
300.000 1909 J. & J. 101 105 
1,500,000 1922 J. & J. 112 115 
850.000 1919 102 107 
5,000,000 1937 J. & J. 123} 125 
ee 1909 J. K J. | | 
150.000 1906 J. & J. | 103 108 
2,000,000 1942 F. & А | 104% "6 
500,000 |1943| J. & J, | 108 105 
1908 M. & S. 
2.200.000 1921 M: & S. 
310,000 1909 1. & J. ese: 
200,000 The J. & J, бет. e 
o 
250,000 1905 J. &. И ыз 
458,000 1912 J; & J. M rere 
,000 |1910) & J. ...... er 
1,018,000 1917 F. & A | 104 165 
100,000 |1903 A.& O |.... | .... 
500,000 Ten A. & O. d me 
72 vi. 194. — "e 
piu c ead be ie 
246,000 |1906 A. & o. | 115 AS 
750,000 1926 М. & F. 11484 115 
500,060 1931 M. & 8. 87 со 
875,000 1980. J. K. J eee xe 
1,250,000 |1927| A. & O. ee d Ls 
1,500,000 1930 J. & J. 109% 110 
50000 |1918 J. & J. , 
1,250,000 1942 J. & |.... | 
750.000 1928 M, & rz, | 104% “ey 
250,000 1924 J. & J. | КӨ: р: 
750,000 1927 A. & 0. бэ» 
1,500,000 1929 M. & M. 
500,000 1922 J. & J. m 
1400,000 1980 A. & O. III "15 
2,000,000 |1984 J. & PP. 
500,000 1918 M. & S. И, 


!.000;000 19 
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А ме анон for copper are: Electrolytic, 102(310dc.; Lake, 104@11c.; cast- 
Ing. Cc. 


PASSENGER RAILWAY. 


Amount. 
жт ЦЩЦЙ 
кайыш! Issued. 


ea 


Interest 
Due| periods. | Bid. 


Asked. 


St. Louis. 
Date о) Quotation— Jan. 81.1898 


The St. Lawrence Power Company of Massena, N. Y., has filed with the Secretary 
of State a certificate of the payment of its entire capital stock of $6,000,000. 


McEniry's bill in the Illinois Legislature to tax the gross receipts of gus and elec- 


Fourth St. & Arsenal St. Ry..1sí mtg. 6 000 ; EE : : А 
efferson Avenue Ву........ МЕР ш. б. 760.000 400,000 1905 Ii. A N. 101 103 tric lighting companies 4 per cent. was killed when brought (оа vote. 
1 woe € ^... Ist mtg. 58 1290 899 120000 ц Е. yi А 106 w ' е of the New England Telephone & Telegraph Company have de- 
Оо esuscestzepensesueris|" 1,000; : 6 M. . [105 clared the regul ivi ` 
{Mound City ЕВ. Oo........... ist mig. . “ 400,000 | 800000 1010 A. & O. | 102 | 104 | February 166. quarterly dividend of 8100) PAS etic озату 13 Hoobs Те open 
eople’s RR. Со............ "— lat mtg. бв 125,000 125,000 1902 J. & D. 98 101 : ` : 
People's RR. Oo. .... . 24 mig. 78: 75,000 | 75,000 1902 M. & N. | 9734 | 100 The new company that is to absorb the electric lighting companies in Philadel- 
eople's RR. Со................ Cons. mtg. 6s.| 1,000,000 800,000 |1904 J. & J. Te $a phia will be incorporated in New Jersey under the title of the Pennsylvania Manu- 
SE гоша 8 E St L. W mtg. 55 Я 5:000 А 900000 1995 1 p4 ae 10052 1015 tacturing Company. It will have $15,000,000 of stock and $15,000,000 of bonds. 
. CO 6 st mtg. 08. , , ' " " . : А e А 
St, Louis & Sub. Ry. .. isi mig. g. 58. 2,000,000 | 1,400,000 1921 F. & A. | tor | 102% The directors of the Wheeling & Elm Grove Railway Company of Wheeling, W. 
t. Louis & Sub. Ву................ Income 58. 800,000 800,000 |......| ......... 60 64 Va., have voted to make an issue of $225,000 worth of bonds to secure the funds пес- 
uthern Electric Ry. . Cons. mtg. бв. 500,000 500,000 1909 M. & N. 118 115 essary to build and equip the proposed extension of the road. The securities will be 
Taylor Avenuo! "E ду mtg. Е. 68. i 200.000 i 597000 ioe A x ^ 105 101 of the denomination of $500. 
nion . Co.... Ist cons, mtg. 68. 1,091, M91, . 1 
Union Depot RR. Оо......... Cons. mtg. 6a. 8,500,000 | 1,787,000 19180 J. & J. | 111 112% The Cleveland General Electric 6 per cent. 530 gold bonds of 1,923 have been 
Controlled by St. Louis RR. Оо. called for payment on March 1, 1898, at 102 per cent. and interest. Spencer Trask & 
iOontrolled by Union Depot RR. Оо. Co., 27 Pine street, New York, offer to exchange the above called bonds for new first 
Controlled by Lindell RR. Co. mortgage refunding gold 5s: of the Cleveland Electric Illuminating Company. 
9200/00 е айы relire - Les & 2d A mortgage for $350,000 in favor of the St. Louis Trust Company has been filed 
$600 000 есе in the St. Clair county recorder's office at Belleville by the St. Louis, Belleville & 
115200000 in escrow to retire Ist mtg. Suburban Electric Railway Company. The company, which is incorporated with а 
oda. 5 " І Gui M n ©} „ үе тры an electric car line along the St. Clair turnpike from 
an Francisco Я "аве St. Louis to Belleville. 
Date of Quotation— Jan., 1898. A special meeting of the stockholders of the Syracuse & East Side Railway Com- | 
California St. Cable RR. , Ist mtg. g. 58. 1,002,000 900,000 1915 J, & J. 113 pany will be held in the оћсе of the company at Syracuse, N. Y., on the 8th inst. 
Ferries & Cliff House Ry. .. . Ist mtg. бв. 650,000 650,000 1914 M. & 8. | 107 | .... for the purpose of voting upon a proposition to increase its ca ital stock from $250 000 
Geary St., Park & Ocean RR. Ist. mtg. 56. 1,000,000 671,000 |1921 A. & O. 2e. | 100 to $375,000, consisting of 3,750 shares of th value of $100» h: also for th А 
Market St. Cable Ry. Со.....1нф mtg. E. 6з. 8,000,000 | 8,000,000 |1918 J. & J. 126 | . А, „ 1 „„ 
Metropolitan Ry. Со................. Ist mtg. hh, ³ A эу. шз pose of voting upon а proposition to classify the capital stock of such corporation into 
fOmnibus Cable Оо............... Ist intg. 68. 2,000,000 2:000 90 1918 A. & O. 123 | ...... preferred and common stock. 
Park & Cliff House RR... Ist mtg. 68. 850,000 850,000 1912 J. & J. Se. | 101 i ; 
Park & Ocean RR. оор (-V) d. ы ыы ee iene a 
f a copy of tbeir '' Statistical Tables" for January, 1898, giving im- 
Powell St. Ry. . lst mtg. 68. 700,000 700,000 |1912 M. & S. 115 118 : : : M 
Sutter St. Ry. Oo............... Ist mtg. g. 58. 1,000,000 900,000 1918 M. & N. 1094 110 portant information relative to securities dealt in on the New Vork Stock Exchange. С 
fOontrolled by Market St. Ry. Со. : i 1 The company issue these Tables annually for distribution among their clients. a 
Washington D.C. The Detroit. Ypsilanti & Ann Arbor Electric Railway Company has filed a mort- van 
Date of Quotation—Jan. 81, 1898. gage tor $600.000, to secure an issue of 6 per cent. 20-year bonds for a like amount. 
Belt Ry. Co. .............. ee Cu mtg 58. 500.000 | 450,000 1920 J. & J. | 50 | 65 5 1 10112 1 дк аа Company and is signed by J. D. Hawks, ra 
Columbia Ry. . . .. . . "< mtg. бв. 500,000 600,000 1914 A, & O. 120 | .... esident, and John A. Russel], secretary. s 
сырап & Soldiers’ Hom. ^ ИНЕ. би. 200,000 200,000 1911 J. & D. 85 | 100 Я ; е ih á 
Metropolitan RR. Co.. Coll tr. cons. 6s.) — 500,000 500,000 |1901| J. & J. 120 | 122 The Flynn and Boland syndicates have succeeded in getting & controlling in- 
1850, 000 in escrow to retire lst mtg.bds. terest in the l'eople's Traction Company and the Westchester & Connecticut Traction 
Miscellaneous. Company. The two roads together control about sixty miles of street railroad in N 
Date of Quotation—Jan. 31. 1898. the Harlem and Bronx districts, in the northern suburbs of New York. i 
Bridgeport Traction Oo.. . Ist mtg. 58. 2,000,000 | 1.683, 001928 J. & J. | 108 108 To enable the Union Railway Company of New York to appeal to the United СА 
Buffalo (N. Y.) Ry. Co. .. Cons. mtg. 5s.| 5,000,000 | 8,513,000 11931 F. & A. | 109 ul States Court of Appeals, Judge Wheeler on Friday last suspended for thirty days the M 
ешн дүз. B Шш ы шш. 4,000,000 | 8,000,0оо |1933 М.& N. 70 75 injunction he granted recently to the Sprague Electric Railway & Motor Company, "s 
оо (0) dA 5 7 чүн 250 een 1852 ман 1 5 s еш the Union Railway Company from continuing the use on its cars of an 
Consolidated Traction (N. J.).1st mtg.5s| 15,0%. 13.985.000 |1933 J. & D 90% ow, | electric motor of which Frank J. Sprague is alleged to have been the inventor. The 
Crosst’n St. Ry. (Colu’s, O.). Ist mtg. K. 58 2, 000, 000 572,000 1933 J. & P. 94x 9774 Union Railway Company is forbidden, however, to purchase additional motors. Bs 
rer City Cable Ry. . t . g. 68. ; ` " А А А n 
Denver Con, Tram y Сос боп. 85 53. P eee 99888 is A 48 . и A New York correspondent in the Philadelphia Press of the 29th ult., says: ^ 
Louisville (Ky.) Ry. Ist cons. mtg. g.5s.| 6,000,000 | 4,931,000 1930 J. & J. 112 1124 „Within a week or ten days it is probable that the negotiation for the consolidation n 
Minneapolis St. Ry..18t cons. mtg. k. 5s| 5,000,000 1,050, 001919 J. & J. 89 91° | of various trolley lines in New Jersey into one system stretching from Jersey City to S2 
No. Hudson сат .).Cons.mtg. 58] 3,000,000 | 2,378,000 |1928 J. & J. 102 104 Philadelphia will be completed. The negotiatious have been somewhat secretly F 
No оов aon Ry a 3 у 555 a cee 550,000 155 M. & N.. cee carried on and it is not known how large a capitalization the single system will a 
No, Hud, 8 Hu ons о "dp 985 i осоо ер а 116 "10007 possess or what the exact terms of the financing and assimilation are.“ 
Rcchester (N. Y.) Ry. ...... . lat mtg. 58.“ 8,000,000 | 2,000,000|1930 A. & O. *90 : On the 27th of January the stockholders of the Hestonville Com i rt 
' D , , . PD « pany at Phila- sid 
0 Теш ДО Ве A о 29020 10 185 e 89 © delphia, by a vote of 47,043 shares against 420 sbares, ratified the 999 year lease to the ae 
: Mad шад basis 85 92% | Union Traction at а rental of 6 per cent. on the preferred and 4 per cent. on the T$ 
181.000, 000 in escrow to retire Ist and common stock. By the terms of the lease the Fairmount Park & Haddington road 
d mtg. bda. is assigned to the Union Traction, which assumes the dividends guaranteed on that 
" Anale Ry. C deside Bonds guar. by stock. 1115 Union Traction also assumes the bonded debt of both the Hestonville 
. d Haddington companies. ? 
$760,000 in escrow to retire bonds of ап E 
О. С. St. RR. Co. Judge Wickes, of the Baltimore Court, has decided to sign a decree for the sale m 
$57,000 1n їгевапгу. of the Columbia & Maryland Railroad, the proposed electric railway between Balti- i 
$960,000 res’ ved to redeem prior liens. „ : н tà 
20,000 in escrow. more and Washington, The read has been in the courts under various forms of liti- à 
With intrest gation for some time. William L. Marbury, as trustee under the first and second т 
mortgages, will conduct the sale. The properties included are controlling interests HE 
in the Belt Railroad and Soldiers' Home Railway, both of Washington; the Maryland Ih 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date ој Quotation— Jan. 81, 1898. 


Edison Elec. Illuminating Oo., Boston...) 2,026,000 — uar 154 кез 
General Electric Oo., gold coup, deb. 53. . 10,000,000 | 8,750,000 |1922 ......... 1004 . 
Pittsburg, Pa. | 

Date of Quotation— Jan. 31, 1898. 

Allegheny County Light Co. . . . . ele 6н. 500,000 Буке 1911 J. & J. 105 | ...... 
Allegheny City Electric Light.. ... ... 48. 260,000 «xeu». [4918] А. &О. |..... |...... 
Westinghouse Elec. & Mfg. Co..Scrip 6s. 195,570 | ..... $c Гав М.&8. | .... |...... 
Miscellaneous.- (Jan. 31. 1898 ) 

Edison El. Пр. Оо. (N. York) Ist m. 53. . 4,812,000 | 4,312,000 19100 111 
Edison El. Ilig. Co. (N. Y.) con. m. g. ба.) 15,000,000 2,176,000 |1993 118 | ...... 
Edison Elec. Illg. Oo. (Brooklyn)....... 2,500,000 1,500,000 |1940| ......... 111 112 
Edison Electric Light (Philadelphia).. 2,000,000 РИ И die 103 | ...... 
Edison ШЕ. Co. (St. Louis)..............| 4,000,000 " 1928 F. & A 60 61 
Mo. Elec. Lt. Co. (St. Loui«s)..]sat mtg. 68.) 500,000 |  ......... 1909| A. & О, | ...... 

Mo. Elec. Lt. Co. (St. Louis)...2d mtg. 6s. 600,000 |  ......... 1921) Q re | .... 
United Elec. Light & Power Oo(N. Y.)..| 5,000,000 |  ...... ve eua dae 75 90 
Unisee vos 

TELEPHONE AND TELEGRAPH. 
Miscellaneous. 

Date of Quotation—Jan, 31. 1898. | 
American Bell Теіерһопе................... 7s. А 1898 F. & A. 100% 104 
Northwestern терри o 8. ОЯ vaa s^ РИО ИРТ Рр p deste 
N.Y.& N.J. Telep & Tely Co. gen.mtg.5s rere sausau uus li" wessen 108 |..... ; 
Chesapeake & Potomac Teleph. Co.. . 58. — es. [1911] J. & D.] 10854 

ALLIED INDUSTRIES. 
Miscellaneous. 

Date oj Quotation—Jau. 31, 1898 
American Electric Heating...... . DB. 500,000 500,000. . 15 19 
Armington & Sims En " Оо "ТҮҮ Peeve „„ 6 6 666 2 6 6 оововгове "TTTITTTREEE PPEPPP TIT TT 25 
*Barney & Smith Car. O.. 60 „ 6. coves OB ТЫТЫП 2 6 „ 6 6 е 1942 J. 4 J. 96 100 
Oarborundum Mfg. Co....................Ó8. —— 00000. 190] M. & 8, Evi к 
Worthington Pamp 0 „ 6 75,000 — ГР — oeoo TER 


*Unlisted Nominal. 


& Washington Railroad, stock and bonds of the Catonsville short line steam railroad, 
power-house, etc. It is said that the Baltimore Security & Trading Company has 
liens on the properties to the extent of over $2,000,000. The road is completed from 
Washington to Laurel, 


The Lehigh Valley Construction Company of South Bethlehem, Pa., who had 
the contract to open the great Massena power canal, has filed an assignment in the 
St. Lawrence County clerk's office at Canton. This company hasbeen constructing a 
canal two hundred feet wide and three miles long from the St. Lawrence to the Grass 
River at Massena. Their contract price for this work was about $8,000,000. The 
ccmpany has filed a mechanics’ lien against the power company for 1 claiming 
to bave done $78,000 worth of work during the past summer, for which it bas 
received only $25,000. The St. Lawrence Power Company is capitalized at $6,000,0001 


President Orr of the Rapid Transit Commission bas expressed the opinion that 
the extensions of the Manhattan Elevated system which Mr. Gould proposed do not 
tolve the problem of rapid transit. He thinks the only solution lies in an under 
ground system. He says: Even should the Manbattan plans be approved by the 
C umtuission and carried qut, the urgent necessity of an underground read would 
still remain. As I have pointed out many times before, the existing transport «ш: 
panics would be benefited by the building of an underground system, because it 
would tend immediately to develop the city to-the northward, would lead to the 
laying out of more residential districts, and would create a vast amount of new traflic, 
of which the surface and elevated companies would get a large share.” 


A semi-annual dividend of $3.50 has been declared on United Elecir:c Securities 
preferred stock, payable May 2, to stock of record April 20. Thecompapy bas passed 
three semi-annual dividends, Payments have usually been made in February АП 
August. The change in dates, says the Boston Herald,“ is made for conven: 
ience, since the coupons on the company’s bonds fall due in February, and it is easier 
to nance the two payments separately than together. The company is said to have 
earne the dividend. Three experts have examined the assets, and find a value 
equa! to the bonds and shares, preferred and common, and $80,000 to spare. he 
capital is $1,000,000 preferred and $500,000 common stock. The General Electric 
Company holds all of the common stock, which receives no dividends. The company 
issues $1,000,000 collateral bonds against $1,250,000 miscellaneous bonds supplied it 
by the General Electric Company, turning over the former in exchange. The 
Urited Company handles these securities, collecting interest and selling the ваше, 
and off the income and profit retires the collateral bonds at 103 and pays dividends. 
3055 ып Company thus operates asa finance company to the General Electric 
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NEW YORK, FEBRUARY Ә, 1898. 


EDITORIAL NOTES. 


In this week’s issue we 
The publish the first part of 
Electrical Resistance what appears to be a 
of Alloys. really very important 
paper on the electrical 
and mechanical properties of alloys. 

If the author's deductions are found to be correct, 
we shall, for the first time, be placed in a position to 
determine beforehand the eleotrical properties of any 
alloy that may be made. 

Many years ago Matthiessen claimed to have de- 
duced from his work a general law which would en- 
able him to determine a priori the genera) electrical 
properties of alloys, but Mr. Weston’s elaborate re- 
searches, which resulted in the discovery by bim of 
alloys having practically no temperature coefficient, 
and the further most remarkable discovery that cer- 
tain alloys had a negative temperature coefficient, 
demonstrated beyond а reasonable doubt that Mat- 
thiessen was in error. 

But Mr. Weston’s investigations also proved that 
Matthiessen was also in errorin assuming that ger- 
man-silver bad either a definite temperature co- 
eficient or a definite specific resistance. Indeed 
Mr. Weston's researches showed that the specific re- 
sistance of german-silver increased as the percent- 

age of nickel used inoreased, and that its tempera- 
ture coefficient decreased as the resistance increased, 
and consequently it was not safe to adopt Matthies- 
sen’s values for this alloy. 

Mr. Weston, however, made numerous and ex- 
haustive researches along this line, extending to 
hundreds of alloys, and it is only from a sense 
of justice that we make the statement that it was he, 
and not Dr. Feussner as some people seem to be- 
lieve, who discovered the properties of the nickel 
copper alloys referred to in the paper. 

In connection with this matter, we advise any one 
interested in the subject to read each of Dr. l'euss- 
ner’s papers on tbe subject of resistance alloys aud 
to note the point from wbicb Dr. Feussner started, 
and it will be found that he commenced his re- 
searches on alloys of the exact composition and pro- 
portions described in Mr, Weston's United States 
patents. Indeed we think that Dr. Feusaner’s posi- 
tion in this is that of having intentionally but 
bunglimgly sought to reap the whole credit due to 
Mr. Weston’s prior work, and amongst most writers 
on the subject of resistance alloys Dr. Feussner and 
the German Imperial Reiobsanstalt are given credit 
for the work actually done by Mr. Weston. 

The manner in which this has been done will 
however be certain to result in disgrace to Dr. 
Feussner, as it is the moet daring piece of ssientific 
robbery that has come to our notice for some time, 
and we trust that Mr. Weston will deal with the 


subject in the near future. 


Mr. C. B. Martin, the electrical 


Cast-Iron engineer of the Brooklyn Bridge, 
as an in auswer to all that has recently 
Insulator ? been published regarding the pos- 


sible corrosion of metal in that 
structure by the trolley currents, makes the follow- 
ivg statement in the Brooklyn Eagle. 

„There seems to be a disposition in this portion 
of the country to find fault with all our publio works 
and thus make the general publio afraid. Out West 
the press and people take a pride in their publio 
buildings and bridges, and if there was anything 
wrong there would be more of a disposition to keep 
it from the publio, for the very renson that lives 
might be endangered by a feeling of fear. It was 
this fear that was responsible for the terrible calamity 
that marked the opening of the bridge. The presa 
had said that the bridge was not safe, and the panic 
was due to this feeling on the part of the people on 
tbe bridge at that time. 

t So much has been written in regard to the dan- 
ger of the bridge from electrolysis, that it seems un- 
necessary to deny it, as has already been done in the 
columns of the Eagle. The publio need have no 
fear on this score, however, as the bridge ia per- 
fectly insulated. It is true that the steel is subject 
to electrolysis, but as the corrosion is caused by the 
return current we have provided for any damage 
from this source. This insulation of the bridge is 
acoomplished by the fact that the cables or conneo- 
tions of the bridge are fixed in the masonry at the 
anchorages, which are made of cast-iron. Cast-iron, 


as was shown by the exbaustive report of the subway 


commission, which dug up pipes all over the city, is 
impervious to electricity.” 

Mr. Martin apparently jumps to the conclusion 
that it is the purpose and intent of the public press 
in the East to pick out flaws in various public works 
for the sole purpose of having something sensational 
to write about. This may be во in the саве of a few 
sensational dailies, but we think the better olass of 
papers have referred to the possibility of the Brook- 
lyn Bridge being affected by electrolysis io order 
that proper precautions should be taken to prevent 
such an occurrence taking place. As we stated in a 
former editorial, there would seem to be very 
little chance of any serious damage being done, but 
it is by no means impossible, and so long as such is 
the case every precaution should be taken to prevent 
the return current from reaching the iron work of 
te span, or some method adopted for maintaining 
the anchorages at both ends at the same potential. 
Mr. Martin's last statement regarding oast-iron 
would seem a rather curious one. 16 is unquestion- 
ably true that corrosion does not take place anything 
like so quickly with iron as, for instaube, with lead, 
for while an ampere of current will dissolve in a 
year approximately 75 pounds of the latter metal, 
this same current will dissolve in the same space of 
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time but 20 pounds of iron. Experience has shown, 
however, that cast-iron is by no means exempt from 
electrolytic action, and several photograpbs were ex- 
hibited at one of the meetinys of the American Insti- 
tute of Electrical Engineers a few years ago of vast- 
iron pipes taken from the ground at Milwaukee 
which were terribly pitted, and it was further stated 
that sections of this main had to be renewed owing to 
electrolytic corrosion three times in the course of two 
years. 

If Mr. Martin is placing any great reliance on the 
insulating qualities of cast-iron as a protection to the 
anchorages, it might beadvisable for him to speedily 
adopt some other method of preventing electrolytic 
action. 

х * х 
Two different ty pes of electric sema- 


Electric phore signals for railroad work 
Semaphore have recently made their appear- 
Signals. ance. These devices, made in dif- 


ferent parta of the country and 
produced at nearly the same time, have proved emi- 
nently successful. Engineers aud electricians have 
been striving for a number of years to produce 
something satisfactory in this line, but it is only 
lately that their efforts have been rewarded. 

Although it is only recently that electricity has 
been successfully and economically applied to sema- 
phore signals, the electric current has played an im- 
portant part in railroad signaling for some time. 

Shortly after the block signal idea was thought of, 
an automatic signal of this nature, operated by com- 
pressed air and electricity, was invented. This was 
speedily adopted by the various railroads and was 
operated until what is known as the electric disk or 
banjo signal made its appearance, some few years 
ago. This latter proved fairly reliable and could be 
operated so extremely economically that it was gen- 
erally adopted throughout this country. 

Usage however brought out a serious defect in this 
class of signals, as they indicated danger by a 
change of color and not by a change of position 
asdoes the semaphore. Thus engineers often expe- 
rienced difficulty in making out the signal at a sufti- 
cient distance ahead of their train. The fact that the 
disk signal could be operated by a low power pri- 
mary battery has made it extremely valuable, espe- 
cially for through line use, and accounts in a great 
measure for its having been so extensively adopted 
and so long retained notwithstanding the serious 
defect just mentioned. 

'The new electrie semaphores are made in two dif- 
ferent types, and differ radically from each other in 
appearance. One of them much resembles the old 
mechanically operated signal on a wooden pole, 
while the other is unlike anything of the kind that 
has yet appeared. The former is operated by a 
small electric motor which is located inside an iron 
case attached to a bracket fastened to the side of the 
pole. The workivg of the mechanism is as follows : 
When the section of track next abead of this signal 
is clear, the current from a set of strong primary 
batteries is turned on and the motor operates until 
the signal has taken the all clear ? position. 
When а train reaches that section of the track the 
blade is released and gravity drives the motor and 
gearing back to the danger position. 

The other type of eleotrio semaphore is an ex- 
tremely handsome and ingenious device. It con- 
sists of an enameled aluminum blade mounted on 
ап iron pole. Allthe moving parts are carefully 
protected from the weather by being enclosed in the 
iron post, even to the batteries, which are located in 
the base. "Wherever there is a moving part, ball or 
roller bearings have been introduced with a view to 
reducing friction to a minimum and consequently 
the amount of power necessary to operate the sema- 
phore, Every precaution bas been taken in its oon- 
struction to make itas light and durable as possi- 
ble, and as a consequence it can be operated with 


but few batteries. 
This signal differs in its operation; from the one 


previously mentioned only in an electric release 
for the blade when the section of track it governs is 
ocoupied by a train. Then a catch held by an 
electro-magnet is released and the blade rises to the 
danger position without torning the armature of the 
motor. 

A semaphore of the above type has been in suo- 
cessful operation on the Pennsylvania Railroad near 
Philadelphia for several months, so we are informed, 
on an extia busy section of track. 

Another electric semaphore, to be used for signal- 
ing between naval vessels, has recently been invented 
by Lieut. B. A. Fiske. The semaphores to be used 
for the above purpose are six feet in length by six 
inches in width, and four in number, arranged one 
above the other on the masthead. When not in use 
they hang down against the mast and are invisible at 
а distance. To bring one into action an electric 
circuit is closed by an operator in another part of 
the vessel, and by means of an electro-magnet the 
semaphore can be made to stand either at right angles 
to the mast or atan angle of 45 degrees. It is claimed 
that the semapbore is more readily distinguished 
than small flags. 

Au electric semaphore signal which can be oper- 
ated economically and well would unquestionably 
be very generally adopted by railroads throughout 
this country, as it would enable greater speed to be 
made and reduce the chances of accidents. 

х * * 

A rather interesting and novel test 
was recently made on Chevy Chase 
Lake, near Washington, of an eleo- 
tric ice boat. This vehicle-sledze, 
as it might be termed, is the invention of Mr. Chas. 
Steffyen, who entertains bopes of its proving of great 
commercial value in northern regions as a means of 


An Electric 
Ice Boat. 


transportation. 

The model which was tried at Washington was 
but 36 inches in length and fitted with a one-tenth 
horee-power fan motor. Notwithstanding this fact, 
it is said to bave successfully drawn a load of 910 
pounds against a strong breeze. The floor of the car 
is mounted on two pairs of movable runners, which 
allows of the machine being guided in any desired 
direction. On the rear of this platform the motor is 
located. The propelling apparatus consists of a 
metal wheel, much resembling a circular saw in ap- 
pearance, which passes down through the floor as 
does the centerboard in а sailboat. Ву means of a 
set of bevel gears the speed of the motor is reduced 
and transmitted {о а small sprocket wheel, The mo- 
tion is again transferred by a link chaiu to a larger 
sprocket attached to the propelling wheel. In this 
way the machine may be geared to any desired speed. 
The teeth on the propelling wheel are pressed into 
the ice by the weight which they support, and it is 
thought that owing to this circumstance three or four 
feet of snow may easily be run over with a full size 
machine. 

With 14 ampeies of current at 110 volts a weight 
of 910 pounds was easily hauled by this little sledge 
at a moderate speed. 

It is proposed to equip the full size machines with 
a 15 horse-power motor to be operated by means of 
storage batteries. The propelling wheel will be ten 
feet in diameter and three-quarters of an inch thick, 
made of some non-corrosive metal. 

From the results obtained with the working model 
the inventor confidently expects that with a full size 
machine he will be able to attain a high speed, ptob- 
ably sixty to seventy miles an hour. Over an evenly 
frozen surface such as a lake, with just sufficient 
weight to give the teeth a good hold on the ice, it is 
by no means improbable that a high rate of speed 
could be attained at times, but it is scarcaly to be 
expected that such speed could be constantly main- 
tained under working conditions. 

It is thought that some such device as this could 
be used to advantage on the Yukon Hiver in Alaska 
during the winter season, but it is Mr. Steffgen's in- 
tention to apply his invention more particular! y to 


mmm 


lumbering and similar commercial pursuits in north. 
ern countries where no facilities for transportation 


exist. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


We called our readers’ attention in our issue of 
November 24, 1897, under the head of ‘‘ Top-Heavy 
Capitalization," to a report issued by the Akron 
Street Railway & Illuminating Company of Akron, 
O., aud certified to by the Audit Company of New 
York. 

In this report. the franchises were estimated at 
$1,500,000, which we thought stupendous consid- 
ering the size of Akron. 

We are not surprised that this road bas gone into 
the bands of Hon. George W. Crouse, of Akron, and 
Alfred О. Beebe, of New York City, as receivers, 
upon application of the Manhattan Trust Com- 
pany, the trustee of the bondholders. This was 
brought about by the railway company’s failure to 
meet its January interest coupons, There is some 
talk of the company heing reorganized. In addition 
tu the $1,000,000 worth of bonds held by the trust 
company, it is said the railroad is mortgaged to other 
corporations in the sum of $185,000. There is aleo 
said to be unsecured liabilities to the extent of 
$75,000, 

This is simply another case of a company’s being 
so heavily capitalized that it is next to impossible 
for it to earn dividends on its stock and bonds. 

It seemed remarkable to us at the time that the 
Audit Company of New York, Mr. Ralph Beach, 
Mr. F. W. Child and Mr. L. Н. Conant, should lend 
their names to an advertising scheme of this nature, 
for it must unquestionably have been done with their 
full consent. For a new concern such as the Aadit 
Company this is certainly nota very good beginning. 


х х * 
General Electrio’s Prosperity. 


(Schenectady dispatch in N. Y. News Bureau.) 


The plant of the General Electric Company is employed 
day and night to keep up with its work on hand. It is 
stated on excellent authority that the company will enter 
on ita new fiscal year with new contracts to the amount of 
$1,000,C0). It is stated that the company has cash on hand 
amounting to about $2,500,000. Last week’s net earnings 
showed an exceptionally heavy increase over the same 
week of the previous year. 

If the above organization bas so much ready cash 


on band, why don’t it pay the $1,339,380 owing on 
preferred stock dividends? It must be exceedingly 
aggravating for the stockholders, who have received 
uothivg for years, to be constantly told of tbe pros 
perity of the company. 
хх * 
The Bernstein Failure. 

Regarding the Bernstein Electrio Company, the 
assignee, Gen. Benjamin F. Beach, deolines to make 
any statement respecting the liabilities and assets of 
the company, He apparently is not ready as yet to 
make any statements. 

The last certificate of condition filed by tbe Bern- 
stein Electric Company, on March 30, 1897, shows as 
follows : Capital stock, $100,000. Paid in, $97,300. 
Assets: Machinery, $26,370.63; cash and debts re- 
ceivable, $20,459.38; manufacturers’ merchandise 
material and stock in process, 552, 99.97; patent 
rights, 5120, 59.61; miscellaneous, $502.73; total, 
$220,392.32. Liabilities: Capital stock, $97,300; 
first mortrage honds, $90,000; otber indebtedness, 
$0,110.02; balance profit and loss, $9,982.30; total, 
$ 220,39. 32. 

At the time the above certificate was filed Mr. 
Е. W. Gilmore , as president and Mr. James Brad- 
ley treasurer, both from North Easton, Mass. The 
striking feature of the above certificate is the ex- 
ceedingly high value pla. 2d upon the patent righte, 
namely, $120,859.61. It would seem as though 
every enterprise in which Mr. Charles A. Coffin is 
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interested has its assets invariably swelled in this 


manner, 
жж X 


THE LAMP-LIT LOCK. 


McFuddle had a constant drouth that wracked him day 


and nicht, 
And led h'm into habits that were anything but right, 


The chief: f which was striking home immoderately tight. 


His face was known in all the bars for twenty blocks 


around, 

And every one who knew his ways knew where he could 
be found 

As long as he could hold himself rectangular to the 
ground. 


0n reaching home full loaded he was often troubled sore 
To localize the keyhole in the residential door, 
And from side to side and end to end the panels would 


explore. 


Sometimes for severa] minutes this proceeding would pro- 
ceed 

Before he found the orifice of which he was in need, 

And then the pesky kcy would drop and make him wroth 


[ndeed. 


To look for it was waste of time, so he preferred to swear, 

Whicbalways roused his patient wife, a-nodding in her 
chair, i 

And she would rush to let hiin in and help him up the 
stair. 


Bat patience in the best of wives is subject to decay, 

And her's, so lamentably tried, was ebbing fast away— 

She was a fool to bear with him she heard the neighbors 
вау. 


Still what she dreaded most of all was his nocturnal fum- 
bling 

Around the keyhole of the door and conseqnential grum- 
bling, * 

In sight of scores of pecring eyes, ber wifely feelings 
humbling. 


So she bethought her if she could some simple way devise 

To bring the keyhole quite distinct before her husband's 
eyes, 

Twould save her many а vigii and much unrest likewise. 


Опе day it flashed upon her mind as sudden as a shock, 

There was a small electric lamp that lighted пр a lock, 

And she looked up the ad. and found where it was kept in 
stock. 


It didn’t take her Jong to get an expert electriclan, 

Who promptly had the lamp installed in the desired posi- 
tion, 

And then she told McFuddle al! about the new condition. 


Не saw the point, was somewhat piqued, but praised his 
wife's design 

In fact, declared her little plan ingenious and fine, 

And later sought bis favorite bar and there set up the wine. 


Relieved of all impending care, he slung the throttle wide, 
And set a pace whose giddy speed his fastest chums detied ; 
No rounder in the town that night his drinking record tied. 


When midnight came they sent him home completely 
filled with“ booze,” 

With dinted hat and clothes awry and lager-spattered 
shoes,— 

He looked like Schiller's hapless bark returning from ber 
eruise, 


He managed to get up tlie steps and spied a streak of light 
Just where the keyhole ине to be, if he could judge aright— 
And this must be his wife's device to aid hia errant sight. 


lt gave a prod to consciousness, and fingering for his key 
He brought it forth, with sense enough to hold it cautíousl y, 
And aimed {tat the jet of light that he could plainly see. 


He missed his mark, the little beam still met his puzzled 
gaze, 

But what did more his muddled mind to startle and amaze 

Was seeing duplicated lights replace the single blaze. 


He tried again, but аз before, he failed to reach the goal, 
e now a dozen mimic lights seemed dancing round the 
ole— 


The " booze" was getting in its work and gaining full 
control. 


оа increased the jets in number and in size 
bat soon a myriad gleaming orbs were imaged in his 
eyes— 


Was he in an electric show or sailing through the skies? 
Б = by his fears he flung himself against th’ offending 
oor, 


And jabbed at every spot of light its glittering surface bore, 


And surged about and backed and filled and knocked his 
knuckles sore, 


ee awhile to gain his breath, and with a savage 


ELECTRICITY. _ 


Не tried the tactics of the goat and plunging forward fell 
Headlong into the vestibule and threw his wife as well. 


Awakened by the racket, she had hurried to his aid, 

And had the door wide open when bis final rush was made, 

But was too slow in drawing back and so was struck. she 
said. 


She scrambled quickly to her feet, unhurt but terrified, 

And then to raise the “catapult” with all her might she 
tried, 

But he was of the heavy weights and very drunk beside. 


In her extremity she called the watchman and his friend, 

The local “cop,” and they could scarcely stand him up on 
end 

Although assisted by the strength that size and muscle lend. 


With much ado they bore him to his rooms just overhead. 
And partially disrobing him they laid him on the bed, 


Then pacitied his sobbing wife who feared that he was dead. 


А doctor summoned by a friend soon “diagnosed” the case; 
He found some fever in the pulse, some bruiseson the face, 
Strong symptoms of exhaustion, but all the bones in place. 


Then having heard from first to last the wife's suffused 
narration, 

He told her to dismiss her fears, 'twas but severe prostration 

Induced by potable excess and keyhole inflammation. 


Th' prescriptions that he gave her brought the patient 
round all right, 

Who in a week assured her he was feeling '' out of sight,” 

Then made a vow to mend his ways and stay at home at 
night. 


The lamp was taken from the lock, and worn asa charm 
Now serves to keep McFuddle out of many kinds of harm, 
Forevery time he looks at it his conscience takes alarm. 


X & * 
Couldn't Start the Road. 


Curious things occur in the operation of under- 
ground trolley systems. When the electric current 
was first turned on the downtown section of the 
Madison Avenue line in New Vork to test it, the 
night before the cars were to start running, the cur- 
rent breaker for that section popped out with a 
hang, devoting a short circuit somewhere along the 
line. As there was nothing in the vicinity to ас- 
count for this, it was finally decided to follow the 
slot along from the power house and find the trouble. 
This was done, and after some hours the trouble was 
located at the curve where the line turns from 
Fourth avenue into Astor place. There some laborer, 
extra careful of his shovel. which was his own prop- 
erty, had stowed it away for the night handle 
down and with the blade carefully pressed up diag- 
onally between the two current - bearing conductors. 
When the men tried to remove it tbey found it was 
firmly welded to each rail and had subsequently to 
be cut away with chisels. It was a fortunate thing 
for the laborer that the current was not turned on 
when he stowed the shovel away so carefully. 


X XK * 

A BILL has been introduced in the House of Rep- 
resentatives at Washington declaring trusts or com- 
binations of any kind whatsoever to be illegal], and 
persons engaging in or maintaining the same in any 
way to be deemed guilty of a felony, proof of which 
shall subject the guilty party to a fine of not exceed. 
ing $10,000 and imprisonment for not more than 15 
years nor Jess than two years. The bill further de- 
clares that every person monopolizing, or even at- 
tempting to do so, any part of trade between the 
several States or between foreign nations, shall be 
guilty of a like crime, punishable in the same man- 
пег. The bill carries with it the power to invest 
Circuit, District and State courts with authority to 
try such cases. Property owned by any such combi- 
nation being transported from one State to another 
would be forfeited to the United States, and would 
be seized and condemned by proceedings similar to 
those provided in the case of forfeiture of goods im- 
ported into the United States contrary to law. Any 
person injured by such corporations or combinations 
may bring suit in the various courts named, and he 
would be able to recover twice the amount of the 
damage sustained, the costs of the suit, also a reason- 
able fee for his attorney. The autbor of the bill is 
Representative Greene, and it bas been referred to 
the Committee on the Judiciary. 
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THE PRACTICE OF THEORY.* 


BY J. C. M'MYNN. 

The subject of this short paper reminds me, of a 
trolley car, for the reason that it can be turned 
either way and run equally well Whether the 
subject should be the ‘‘ Practice of Theory’’ or the 
T beory of Practice I must leave for your judg- 
ment. 

Iu the development о! electrical machinery, to- 
gether with the necessary steam auxiliaries, theory 
and practice have been the complementa of each other, 
and neither could have reached the present stage.of 
perfection without the assistance of tlie other. 

Theory is much more progressive, and as a usual 
thing precedes practice, for practice paves the way, 
lays the track, and makes it possible for the practical 
man to become a factor in the engineering profession. 

The object of this paper is neither to praise nor 
decry theory or practice, but to simply recall to your 
minds the close relations existing between the theo- 
retical man and the practical engineer. Тоа certain 
extent we are all theorists, for we have our own 
original ideas and fancies, and oftentimes the engi- 
neer who prides himself on his being a practical man 
is the most theoretical. 

However, it is with regret that I notice that the 
old-fashioned engine driver is fast disappearing. 
How he could sneer at and deride ‘ book learning ?! 
and ''book-foolishness "" But he deserves our re- 
spect and admiration for the success he attained and 
the hard work which he expended happily but un- 
necessarily. Не knew nothing of the B. T ,U. in 
his coal, nor of the entrained moisture in his steam, 
nor of the hyperbolio curve in hia engine, but he 
managed to keep his engine and plant going. and to 

still have time to ridicule ‘ book learning.“ 

We bave also met the theoretical engineer or col- 
lege boy who could calculate the thermal efliciency 
of an entire plant from the coal pile to the incandes- 
cent lamp, but who could not start a Corliss engine, 
and who would be worthless in an emergency. 

Neither of those men fill our ideal, but a proper 
combination between the two will give us an able, 
earnest, thoughtful and cautious engineer. Engi- 
neering colleges are to-day turning out, year after 
year, educated engineers who are exerting a strong 
influence on the profession, which is resulting ina 
strong union of practice and theory, the outcome of 
which must necessarily be engineers of a high stand- 
ard, with broader and deeper foundations of learning 
and experience. 

In my idea the application of theory to practical 
work is of the utmost importance to every owner of 
steam and electrical machinery. In construction 
work as well as in operation it is most valuable. 
To be sure, an engineer can consulta text or hand 
book and can there find out that masonry will sus- 
tain certain loads or that a girder of given dimen- 
sions will support a certain weight, but if he is un- 
able to understand * the how ” and “ the why"?! he 
is much more liable to make an error. One may read 
that phosphorus is detrimental to boiler and other 
steel, but if the reason is not clear, can one appre- . 
ciate the danger arising from its preseuce ? 

To a certain extent, the manufacturer represents 
the practical side of engineering, while the inventor 
and consulting engineer represent the theoretical 
side, yet frequently the manufacturer sees the ad- 
vantage of practising theory, and in such cases we 
see experimental laboratories established in large 
plants and original research carried on under the 
supervision of the most competent theorists, 

I firmly believe, after mature observation, that 
the educated engineer who can master practice аз 
well as theory is the one who will rise above his 
competitors in the future. Yet do not understand 
that by ‘‘ educated " I mean necessarily a college 
graduate. A man who can master the laws of me- 


chanics and can conquer mathematics by his own 


* Paper read before the Northwestern Electrical Associa- 
tion, Milwaukee, Wis., January-19, 1898. 
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exertions is deserving of more credit than one who 
was sent to college and learned simply because it 
was pounded into him. 

Nearly every modern machine is an example of 
the practical application of mechanics and design to 
theoretical ideas and discoveries, which thus become 
mechanical laws. Men knew that the electrio our- 
rent would some day become of commercial value, 
and long before the perfected dynamo appeared the 
laws governing the generation of the current were 
known. 

A recent invention is a good example : For years 
we have known that a boiler feed-pump was doing 
much more work than was necessary, for if water 
were pumped into a olosed tank at an elevation 
above the water level and then this tank were 
opened into the boiler, the water would run into the 
boiler by gravity. The invention consists of forcing the 
water to a level above the boiler, and then shutting 
valves and utilizing gravity. The saving made is 
about 85 per cent. of the steam formerly used by the 
pump. Isimply mention this as а good example of 
the praotice of theory. 

In а certain way, theory is the foundation and 
practice the structure of an engineers attainments. 
The deeper and more substantial the foundation, the 
higher and more imposing can be the superstructure; 
the more substantial the foundation, the more re- 
sistance will the structure have to either the winds 
of adversity or the more dangerous gusts of flattery 
and adulation. 


—M———— — 


THE TRANSFORMATION ОЕ ENERGY IN 
THE ELECTRIC ARC.* 


The mechanism of the conversion of electrio 


energy into heat in the electric aro still evades the 


inquiries of experimenters, but papers are from time 
to time published dealing with the subject, and new 
suggestions made, and new conclusions reached, 
without any conspicuous approach to an explanation 
of what occurs. Mrs. Ayrton’s laborious and system- 
atio observations are in recent years the most im- 
portant of these contributions, Of course '' expla- 
nation?! in such a case as this means no more than 
that the phenomena are shown to be subject to laws 
and conditions which are ascertained and well recog- 
nized in other cases, even though the mode of action 
in the latter may be quite obscure. The reference of 
the planetary motions, and the weight of terrestrial 
bodies, to one law of the attraction of gravitation, is 
called ап explanation of these phenomena, though 
the mode of attraction is not less obscure than the 
phenomena it explains, and the very idea of action 
at a distance may be abandoned as a misleading 
fiotion. Following a course of this kind, one exper- 
imenter after another has attempted to find laws for 
the behavior of the electric current in the arc simi- 
lar to those which it obeys in a metallic conductor. 
Electricity flowing through a metallic conductor 
generates heat at a rate proportional to the square of 
the current, and the independence of that coefticient, 
which is called the resistance, of the amount of cur- 
rent passing, is so conspicuous a property of metals 
and their alloys that it seems to indicate some 
marked characteristic in the mechanism ef their 
conduction. So when a ourrent of electricity flows 
through a junction of two different metals heat is 
developed, or absorbed, at a rate directly propor- 
tional to the current, and here again the coefticient 
involved, viz., the electromotive force of contact, is 
a physical constant not less significant than the re- 
sistance, The molecular structure of metals is unal- 
tered by the passage of the current, and no transfer 
of matter takes place. 
"This last property clearly differentiates the mode 
of conduction by metallic conductors from that by 
the aro, where disruption and tiansfer of matter oc- 
our. The prima facie improbability is very great 
that conduction by the are is regulated by laws sim- 
ilar to the peculiarly exact and simple ones which 


$ From the Electrical Review, London. 
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apply to metallic conductors. АП attempts to rep- 
resent the heat developed in the arc as due to а re- 
sistance and а back KM¥.—or, in otber words, to ex- 
press itas the sum of two terms containing the first 
and second powers of the current respectively—have 
been futile, and it appears unwise to persist in at- 
tacking the question on these ог similar lines. 

If the aro consists of molecules torn from the 
positive carbon, employed in the incessant to and 
fro bombardment of the poles, carrying positive 
charges to the negative and negative charges to the 
positive carbon, the mode of transference of the 
charges is by convection and not by conduction; and 
an attempt to represent tbe action in terms of 
the ideas used for metallic conduction is analogous 
to an attempt to enter the statistios of a town sup- 
ply by water carts on printed forms arranged for the 
data of a pipe supply. 

An observation that under certain circumstances 
an increase of current in the arc is accompanied by a 
diminished potential difference between the carbons, 
led the observer, drawing too closely the analogies 
with metallic conduction, to the absurd conclusion 
that the aro possesses negative resistance. No por- 
tion of the heat generated in the arc has been traced 
to a distinct cause involving transformation of en- 
ergy proportional to the square of the current; and 
we have no ground for assigning resistance to the 


, arc. 


Prof. Fleming, in a letter to the Electrician of 
January 7, considers the probability of the existence 
of a counter electromotive force in the arc,” and 
makes an interesting suggestion as to its possible 
source. It is not quite clear what idea is expressed 
by the words counter electromotive force." They 
must mean something more than a means whereby 
electrical energy is converted into heat in direot pro- 
portion to the current, and seem to imply that the 
action is reversible, and to some extent elastio, «0 as 
to produce an EMF. in the reverse sense, if only for 
a very short time, on the sudden cessation of the 
main current. Such an action has been looked for 
repeatedly in the aro, but never, we believe, de- 
tected. It occurs in every other саве we can oall to 
mind, to which the term counter electromotive 
force " is applied. It is not obvious why it should 
be looked for in the are at all. An elastic action im- 
plies a return from а more to а less strained condi- 
tion, and if the energy in the arc is employed in the 
disruption and mutual bombardment of the carbons, 
no reversible effect is to be expeoted. 

Prof. Fleming suggests that the current may gen- 
erate heat in direct proportion to its amount 
when passing from a hot point to a cooler one in 
carbon vapor, by analogy with the Thomson effect 
in copper, or solid carbon; the existenoe of a differ- 
ence of temperature in the carbon vapor being in- 
ferred from the difference of temperature in the 
carbon rods at the arc. The explanation requires 
carbon vapor and solid carbon to be in contact at 
two very different temperatures at the same pres- 
sure, and to have very different thermo-electric 
gradients; since if the gradients were the вате, the 
total development of heat, by a Thomson effect, be- 
tween the distant ends of the carbons, which are at 
the same temperature, would be zero. The latter 
condition may be satisfied : we have no knowledge 
of the matter; but it is hard to see how two very 
different temperatures can be found in a small body 
of vapor, presumably saturated. The existence in 
hot gases of. an effect similar to the Thomson effect 
in solid conductors is only guessed at, but it offers an 
interesting subject for experiment. If this effect is 
found in carbon vapor, electromotive forces between 
the solid and gaseous carbon might exist at the con- 
tact surfaces, similar to the Peltier effect in meta ls, 

and the energy converted at those points might be 
expected, by analogy, to be considerably greater 
than that due to a difference in the thermo-electrio 
gradients in the solid carbon, and in its vapor. 
It may be observed here tha$ the reduction in the 
potential difference of the carbons for a given our- 
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rent, by heating the negative carbon, is explained by 
the bombardment hypothesis, as well as by]Prof. 
Fleming’s. 

Observations on the distribution of potential in 
the arc are difficult to interpret, but it appears that 
the difference of potential between the central part 
of the arc and the negative carbon is small or zero, 
and that the whole fall of potential in the aro takes 
place at or near the positive orater. At this point 
disruption of matter is taking place, and the genera- 
tion of heat uuder these conditions and the genera- 
tion of heat by a Peltier or Thomson effect, where no 
change occurs in the condition of the matter con. 
cerned, seem phenomena, prima facic, to be placed in 
very different categories. It would seem that little 
assistance in this question is to be expected from 
analogies drawn with the phenomena of electrico con- 
duction in solids. The phenomena seems rather 
allied to those of discharges in rarified gases and 
movements in electrolytic solutions, 


Electric Lighting of Powder Magazines. 

Acting on the instructions of the French Minister 
of War, a committee of the Academie des Sciences 
have drawn up a report on the precautions to be 
taken in fixing electrical conductors in or near pow- 
der magazines. The committee make no distinc- 
tion between electric light and power conductors 
and telephone or telegraph wires, since all these may 
be exposed to lightning. The recommendations can 
be summarized as follows: All underground con- 
ductors for electricity, as well as gas and water pipes, 
should be kept at least 10 yards from the magazines. 
Aerial lines should be placed even further away—-0 
yards is recommended—and should be so arranged 
that they will not fall across the magazine in case of 
fracture. If light is required inside the magazine 
all wires are to be led in strong metal pipes, and 
then all switches and fuses, etc., controlling the 
lamps are to be placed outside the magazine, Only 
fixed lamps are permissible, and then they should be 
protected by a second envelope of glass. No voltages 
over 110 may be used. Any electric bells required 
in the magazines must be placed at least four yards 
from the powder, and the bells must be such 88 
require very little current. 


Changing Alternating to Direct Current. 

Leo Graetz discusses an electro-chemioal method 
of changing alternating into direot currents, bis con- 
clusions being given as follows: An electrolytic 
cell, one of the electrodes of which is composed of 
aluminum, causes a great decrease in the strength 
of any current rent through it when the aluminum 
electrode is the anode, and the separation of oxygen 
takes place on it but leaves the current anaffected 
when the aluminum is the cathode. If through а 
series of such cells an alternating current is sent, 
aud the number of cells is so chosen that the anode- 
polarization balances, or is greater than the tension 
of the current, the positive portion of the current, 
for which the aluminum would act as anode, is 
checked and only the negative current passes. On 
this principle, a method of converting an alterna- 
ting current into a direct current is based.“ 


Proposals Invited. 


The War Department, through the United States 
Engineer at New London, Conn., is inviting sealed 
proposals until March 3, 1898, for electrio lighting 
and power installation at Great Gull Island, New 
York. Specifications and full information regarding 
the work will be farnished prospective bidders upon 
application to Major Smith S. Leach, New London, 
Conn. 


— — 


The General Electric Company owed on January 
1, 1898, $1,389,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stock since August, 1893. 
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THE CALCULATIONS OF THE ELECTRICAL 
RESISTANCES OF ALLOYS AND THEIR 
APPLICATION TO THE FINDING OF 
ALLOYS OF DEFINITE ELECTRICAL 


PROPERTIES.“ 


BY C. LIEBENOW. 


It is not 1 ecessary to dwell here upon the impor- 
tance of the properties of alloys as used in technics. 
The utility of alloys depends frequently upon their 
tensile strength, or luster, or permanency, or non- 
oxidation due to atmospheric causes, and frequently 
upon the numerical value of their electrical resistance 
and its independence from variations in temperature. 
Nevertheless their properties in general are very 
little known, and all our knowledge is derived only 
from observation in special cases. We can never be 
sure when compounding a new alloy whether it will 
differ decidedly from those investigated previously; 
a mall increase of one of the constituents may re- 
sult in a remarkable change in some of the proper- 
ties. Even the measurements of the electrical resist- 
ance of eupposedly identical alloys made by different 
observers bave resulted in variations of as much as 
50 рег oent. or more, notwithstanding that the obser- 
vers have exercised great care in the electrical and 
chemical determinations. 

- Even the question of the chemical nature of alloys 
has never been made clear аз yet. In general we 
believe that alloys are either solutions of metals in 
each other or tbat they are really chemical combina- 
tione, a fact which has already been stated by 

Matthiessen in England forty years ago, who first in- 
vestigated the electrical conductivity of alloys ina 
systematic manner. As to which of the alloys are 
real chemical compounds or simply mixtures there 
is considerable difference of opinion. Latel y theories 
have been advanced upon the analyses of common 
liquid solutions to decide if a real metallic com- 
pound is built in the molten alloy. If however 
these conclusions do allow different explanations I 
do not wish £o investigate them here. In any case 
ve do not know if chemical compounds built in the 
molten state will not decompose again in the 
moment of solidification. If therefore we have made 
ап АПоу in the desired percentage proportion how 
can we decide whether we have achemical compound 
or physical mixture of the constituents? If we wish 
to learn the chemical nature of solid alloys we must 
bave a method of testing them in the solid condition 
Without dissolving them. 

Of all the properties which appear mostly changed 
in alloys from the properties of pure metals the eleo- 
trical conductivity is the most striking. Feussner, 
for instance, found the resistance of certain nickel 
alloys not only to be five times as large as that of 
niokel and about thirty times as large as that of cop- 
per, bat he also found the temperature coefticient of 
these alloys very materially different from those of 
its constituents. 
| The temperature coefficient of all pure metals, as 
18 well known, is always positive and relatively high, 
about the same as we find the coefficient of expan- 
sion of gases. Bat in these alloys the temperature 
coefficient was partly nil and partly even negative. 

Are we forced under such circumstances to assume 
^ chemical combination of the metals with entirely 
new properties? 

Matthiessen, who had already found similar results, 
did not yield to this opinion, but when asked how 
such large variations could result, he answered with 
the counter question, Are not all the other physical 
Properties changed ? 

This of course means simply an extension of the 
ee but in placing it in parallel with the other 

e inspires some hope that as soon as we find the 
iid i one of these changes we will also acquire 

nderstanding of the other ones, 
In order to be able to follow up the increase of 
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eleotrioal resistance of alloys by calculation, it is 
necessary to adopt some theory about the constitu- 
tion of the metals. We do not need to look about 
for this, but may select the well-known molecular 
hypothesis on which the science of modern ohemis- 
try is built up. According to this, all bodies are 
composed of small particles which cannot be further 
divided without destroying the properties of the 
body and which are known as molecules, The 
molecules again consist of still smaller particles, 
called atoms, which are themselves nos further divis- 
ible. 

I assume the same hypothesis for the solid metals, 
and this hypothesis is sufficient, as we will soon 
see with the help of some well-known empirical de- 
ductions—to permit an algebraical ex pression—for 
the increase of resistance. In case of melting two 
metals together the molecules remain unchanged ; 
we have simply a physical mixture. In case, how- 
ever, the metals exchange their atoms in melting 
them together, we would have new anil other mole- 
cules than we had before melting the metals together, 
and we therefore would have а chemical combina- 


tion of the metals; or in other words, when we call 


а metal a simple metal whose molecules consist of 
the one kind of atoms, in this case where eaoh mole- 
cule consists of atoms of different kinds we would call 
the alloy a compounded metal. 

We will consider first the simple alloys, which 
consist only of molecules of similar atoms, and we 
will choose as an example a gold-silver alloy. In 
this case we have throughout the whole alloy gold 
and silver molecules mixed thoroughly with each 
other. If we send through a wire consisting of such 
an alloy an electric current, and if we follow upa 
single thread of current within this wire, this cur- 
rent would pass alternately gold and silver mole- 
cules. If we consider the passage of such a current 
tbread cut out of the wire, then we would obtain a 
thread which is composed of two metals alternately, 
If we were able, for example, to heat up every even 
contact point by a flame and could cool down every 
odd contact point, say by applying a very small 
piece of ice, there is no doubt that such a thread 
would generate an electric ourrent exactly like a 
thermopile. This experiment cannot be performed, 
but we can make use of another way to accomplish 
the same effeot. If we send an eleotrio current 
through such a thread, the well-known Peltier effect 
will take place—i. e., the ourrent will generate heat 
by going over from the one metal to the other and 
absorb heat in returning. Therefore the passing 
current increases the temperature, we will say, of all 
the even contact points and decreases the tempera- 
ture in all the odd contact points. By this the cur- 
rent is generating an electromotive force, and it can 
be easily shown that this thermo-electrio force must 
be always in opposite direction to the EMF, which 
causes the current itself to pass. 

The electric current then generates in every 
second on the even contact points a definite quantity 
of heat and absorbs nearly an even quantity of heat 
on the odd contact points, In case our thermopile 
is well insulated against radiation, the temperature 
difference between two consecutive contact points 
must in the beginning continually increase. As, 
however, metals are conducting the heat, the heat 
will flow from the warm contact places to the cold 
ones through the metal itself, The quantity of heat 
going over in units of time will constantly increase 
as the temperature difference increases, till finally in 
every second just as much heat is conducted off as is 
generated. Then a stationary condition has been 
reached at which the temperature differences remain 
constant and a constant EMF. of the pile has been 
reached, 

I would not like to tell you to develop mathemat- 
ically the details of this theory. Whoever is interested 
in it will find the same in my paper, Ueber den 
Elektrischen Widerstand der Metalle," which is pub- 
lished in the Zeitschrift für Elektrochemie, and which 
is also edited in book form. 
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This thermo-eleotrio force which is generated 
in the pile from the moment when a stationary con- 
dition bas, been reached can be expressed by the fole 
lowing equation : 


1 l 
Л = ——— X — 1 
а, Qs q 
n 1—n 


In this equation a designates the EMF., l the 
length, and д the cross section of the pile; i desig- 
nates the current strength, and a, and a, are con- 
stants which depend upon the thermo-electric be- 
havior of the molecules and their internal beat con- 
ductivity, and n and I—n are the quantities of the 
alloyed metals expressed in parts of the total vol- 
ume, 


The first fraction on the right band of this equa- 
tion is therefore a constant for the particular alloy. 
If we designate this constant by c our equation reads 


l 
т=с—{, 
q 
You will be aware that we have here an ex pression 
of Ohm's Law—c corresponding to the specitic re- 
sistance. 


This equation holds good, as already stated, from 
the moment a stationary condition has been reached. 
The calculation furthermore shows that this condi- 
tion will bave been reached so much the quicker 
the shorter the single elements are; and the rate of 
decrease in éime is greater than the corresponding de- 
crease in length of elements. If the length of the 
elements are commensurable by the same units asthe 
molecules, which means about one millionth of a milli- 
meter, а rough calculation shows that already within 
a millionth of a second after the current ia passing 
the deviation from the definite Stationary condition 
would be во small that it is impossible to express it 
in per cent. If we would express it asa decimal, we 
would have to write down more than a thousand 
ciphers before the first numeral. The apparent re- 
sistance therefore is reached so quickly that there ig 
no way of detecting any deviation in the first mo- 
ment even with the most seneitive measuring instru- 
ments, And even if not, the self-induction in the 
pile would depress in the first moment the current 
impulse. 

If we could, therefore, build a thermopile out of 
such small elements, and if the metals of which thig 
pile consists would have no absolute resistance what- 
ever, the pile would nevertheless show an apparent 
electrical resistance on account of the thermo-electrio 
force, and this apparent resistance we would not be 
able to differentiate from a common 
sistance of metals. 


electrical re. 


Our wire must certainly consist of à number of 
threads of such thermopiles, it seems to me there- 
fore perfectly reasonable if I assume that there ex- 
ists in the alloys besides the common resistance an- 
other apparent resistance of the form as expressed in 
the above equation. 


I may here mention that I believe that the reason 
for an electrical resistance in pure metals in which 
no heterogeneous molecules are Contained is due to 
a similar cause, the Thomson phenomena.” 

If we uow simply consider the alloys, we will be 
able to test our hy pothesis, for example, by Matthieg- 
sen’s observations, 


Matthiessen divides the metals inlo two classer, 
To the first class, A, belong those metals Which cor- 
duct the electrical current Proportionally to their 
volume. To this class of metals belong lead, zine 
tin and cadmium. To the olass B belong these 
metals which when alloyed with each other or with 
metals of class A will always conduot the elect: ical 
current in a lower degree than indicated by their 
proportions. To this class probabl y all other metals 
belong. 


(To be continued. ) 
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BY W. H. EDGAR. 


I have not written a paper, but will speak on the 
subject of the use of volatile oils, bydrocarbon, 
kerosene and oils of that nature, in the steam boiler. 
I do not believe there are many cases in this country 
where we get petroleum or other oils in our feed- 
water supply, but the general laws of nature are 
such that our waters are heavily impregnated with 
lime and magnesia, which are tbe main ingredients, 
the scale-forming salts, that form an incrustation in 
the steam boiler, which incrustation is a poor con- 
duotor of heat as compared with iron, so that we 
are forced to look around for something to 
counteract the evil effects of this incrustation and 
to get rid of it if possible; so that has led us to put 
most eveiything into our steam boilers, and among 
the different reagents employed have been volatile 
oils.. I know that they have pumped turpentine and 
resinous oils into boilers up in the lumber districts, 
because they found in districts where they were 
sawing hemlock and oak that the sap and washings 
from them have apparently kept the boilers clean, ғо 
thought if they put a little of the product they were 
working on into their boilers it would bave the 
same effect, it all being vegetable. These volatile 
oils, including turpentine and oils jof that nature, 
are all hydrocarbons, and when they have been put 
into steam boilers have caused a corrosion or general 
eating and deleterious effects npon the boilers from 
their use. 

In the oil fields years ago they put in what was 
called an oil brick, made from petroleum, and that 
was not suocessful; lately, in the last few years, 
they have been in the habit of pumping into the 
steam boilers kerosene, eto. I know of one party in 
Chicago who is at the bead of some six or eight large 
plants, one of the largest corporations we bave in 
tbe city of Chicago, who put naphtha gasoline into 
his boilers for years, and would persist in saying 
that it did tbe work to perfection, but had to stop 
using it, due to the leaks, eto. 

There are two ways of looking at this subject of 
incrustation and its proper antidotal reagents. A 
boiler is very much like the human system; we are 
liable to injure it and we are liable to put something 
into it where the after effects are worse than the dis- 
ease; so we must take up both sides of the question. 
Now, I want to bring out а few points about volatile 
oils and kerosene. Kerosene is a light distillate 
hydrocarbon and has been used vey extensively 
throughout the country, or tried bere and there, and 
dropped for one and another reason, and I will offer 
these suggestions and take up these points without 
any personal motive whatever, for I have none, but 
I will just simply take up the evil effects of kero- 
sene and petroleum and their different distillates. 
Kerosene pumped into the steam boiler with the 
object of converting the incrustation into such form 
that we can readily wash if out, or prevent its for- 
mation, I will consider in the first place. Kerosene 
is ahydrocarbon. If we bad a carbon hydrate, an 
animal oil, we would get an oleate radical and could 
possibly get the oleate of lime or oleate of magnesia, 
whiob however would not help us out, but we could 
get a chemical reaction from carbon hydrate having 
a combining acid radical there; but in the bydro- 
carbons we have no possible acid radical; we have 
not the base; we bave not the combination that will 
take the place of either base or an acid radical and 
we get no chemical reaction whatever, and the action 
of the kerosene is purely mechanical, following the 
laws of capillary attraction. If I dip a blotter into 
water, the water will run up the side and penetrate 
the blotter; if the blotter is set over a tumbler of 
water, the water will penetrate through the sub- 
stance of the blotter; and if you play a hose on a 

brick wall the moisture will penetrate to the other 
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side. Now, Кегоєепе, being a light volatile oil, 
will penetrate everything of a porous nature sucb ая 
lime, magnesia, eto., and will penetrate to a greater 
extent and more rapidly than water. The scale in- 
crustation in the boiler will be softened, will be 
penetrated by this kerosene, due to the laws of capil- 
lary attraction; the scale being porous, the kerosene 
will work through to the iron, and when it comes in 
contact with hot metal the oil will run back of the 
sheet of tbe scale between the scale incrustation and 
the iron, and when you shut your boilers and draw 
your fires and let out your water, your boiler con- 
tracts, the iron contracting aud expanding with the 
application of heat. Now, you have put a substance 
of different physical properties, of a different nature, 
between your lime and magnesia incrustation and 
your iron sheet or plate. The lime and magnesia, 
little particles of them, will attach themselves to 
the sheet, due to the general affinity that they have 
for hot metal; they cling very tenaciously to the 
iron, and when this substance comes in between, you 
have lessened that adhesive property and the incrus- 
tation is not adhering as tenaciously, and conse- 
quently, being a non-conduoctor and not expanding 
and contracting uniformly with the iron, it is more 
readily scaled off, and you get a great quantity of 
this broken scale from the continued use of a vola- 
tile oil such as kerosene. The kerosene does not 
change the chemical composition of the scale; its 
action is purely mechanical. 

Now, there are other points to be looked at. Kero- 
sene volatilizes in the. steam boiler; you get probably 
a third over with your steam; it passes off immedi- 
ately and begins to come over from about 150 degrees 
to 300 degrees Fabrenheit. (I was going to bring a 
little retort and а receiver up here, but thougbt it 
would be in the way and we would not be able to 
set it up.) This kerosene that passes over consti- 
tutes hydrocarbon distillate and your steam is hydro- 
gen and oxygen, and you know the evil effects from 
condensation in а steam plant; you know that every 
yeaı you have in your beating system to put ina 
few more nipples or an elbow here and there. When 
you put in a light volatile oil of a hydrocarbon 
nature you intensify that action and you get a series 
of oxidizing hydrocarbon reagents that will inten- 
sify that general pitting and grooving 10 per cent. ; 
that is, you will get the general eating through of 
the joints and connections probably a hundred 
times as quick as you would otherwise. Besides 
that,the kerosene carries over into your cylinders. 
It is a part of the oylinder oil in the first place; 
they all come from the petroleum, except the animal 
oils. The kerosene is a solvent for them. It dilutes 
your cylinder oil; it bas a tendency to change its 
lubricating properties just thas much, and witb the 
hydrogen and oxygen of the water and the com- 
pound formed in the distillate, you will get black- 
ening of your piston rods and the deleterious 
general oxidizing effect on your rings, and if you 
have a metallio packing you will have hard work 
keeping your packing ,in your engine, From these 
same distillates, these same products formed in your 
distillation, you will have the pitting and the gen- 
eral eating through of all the threads of your joints 
and connections, through your entire steam system; 
not only that, but the part that is left in the steam 
boiler and the part that goes through your scale and 
reaches the iron cannot stand that high heat. It is car- 
bonized. It is all decomposed, and in the carboniz- 
ing of the hydrocarbon oil in the presence of iron or 
against the iron sheet you are going to carbonize 
your iron, and you will have a blistered appearing 
spot where the iron bas been carbonized; it will be 
of a blackish, blistered appearance, and you will 
get that action all through tbe water submerged 
part of your boilers. You will never get all your 
scale out with kerosene; you will never get more 
than а third, and those who are using kerosene and 
claim it is working fine simply look at the scale that 
they take out and do not look into the boiler to see 
what is left. In my travels I have had some of my 
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and their boilers are olean, their system is in good 
shape, and I bave gone down to their plants and 
looked around, and in the steam system from the 
boilers to the engine I have seen the little leaks; 
and when this leakage does start in and the 
flange gives out and you bave to put a new one in, 
in taking that apart you jar the whole system and 
bring to sight more leaks where your piping is half 
eaten tbrough and almost ready to leak. Of course 
an old plant will show up leaks in а few months or 
a year, but a brand new plant will disclose leaks in 
time if you continually use kerosene, 

Now, why do people want to use kerosene? It is 
generally the man up at the office end of the institu. 
tion that clings to the practice; it is generally the 
superintendent or the manager that clings to kero- 
sene, because ib costs nothing; be is getting some- 
thing for nothing. That is where so many men have 
made a mistake even in the running of large enter- 
prises and large businesses. Опе of the greatest 
dangers is to look for something for nothing. Even 
in the hiring of men to represent them and in the 
hiring of help—in the hiring of brains around their 
establishment—they are not willing to pay; they 
want ten dollars puf in their bands before they will 
give eight dollars. A man cannot do that in busi- 
ness; you cannot get something for nothing and you 
cannot get apy man to run his business without 
profit. This is true of boiler compounds, which to 
the modern steam plant owner is far behind all other 
branches of science. If you will in using kerosene, 
or using any volatile oil of that nature whatever, 
take the subject up and look into it for yourselves, 
you will find that the deleterious effects, the general 
carbonizing and pitting, the general eating away of 
that thin natural skin of the iron (the finish as it 
comes from the boiler maker) is a dangerous thing. 
It takes several years to scale a boiler to start with, 
on а fairly good water, but if it is scaled once it will 
scale again in three months, because the skin of the 
iron is gone. When the skin of the iron is once 
gone, the scaling ingredients readily attach them- 
gel ves to the rougher iron, while in the new boiler 
they cannot adhere as rapidly as they oan in the 
boiler where tbe skin is gone. 

Mr. Thayer—I would like to inquire what the 
chemical reactions are that occur between the pure 
water and the iron, and also between the mixture of 
pure water and tbe hydrocarbon oil and the iron. 
There has been a great deal of trouble in exhaust 
steam where the condensed water was absolutely 
pure and a strong corrosive aotion on the iron being 
found which is stronger at the pressure of 212 de- 
grees than it is with the high pressure steam. The 
New York Steam Distriot Company in their steam 
mains had them originally laid with return pipes, 
and they found that their returns were во badly cor- 
roded that they had to waste all the water of oon- 
densation instead of returning it to the boiler. 

Mr. Edgar—It is purely an oxidation with the aid 
of hydrogen. We get the same effeot there as we would 
get in а boiler where you are using the water over 
and over again and the water is too pure, or you are 
pumping rain water and distilled water back into 
your boilers and you get a pitting same as the sub- 
merged part of the boiler; you get a pitting and 
grooving of the iron; and in these pits which have а 
scab over a great many of them or tbe appearance of 
a scab, if you tap that off you will find under- 
neath a little raw sore, you migbt say a hole, eating 
through the skin of the iron, a pit-hole, and in that 
hole you will find a red powder and this powder 18 
the ferric hydrate, You get the same thing by tak- 
ing tincture of chloride of iron and adding аш- 
monia water precipitating ferric hydrate, whioh 8 
fo20H6, and by boiling the ваше ав we would boil 
it in the pbarmaceutical laboratory it is converted 
into its oxides, finally going into black magnetic 

oxide of iron, which is a black gritty powder bav- 
ing the physical properties of the black manganese 
dioxide, and is found in the bottom of the boiler. In 


0018 бе, 
жима K 
ите 
atc rige 
for tonne 
VE He ges 
аш ир: 
De 118 f 
нов A 
to atri 
aj ct t 
eand? 
ЮНЕ 
ac: Be 
ЖЕР 

aii 


ую“ 


ELECTRICITY. 


71 


Fess. 9, 1898.] 
к оз == a pp . ЕБЕ сири Е такс 
mix up the tannins and sugars in proper proportions; 


this deleterious action on the piping from the dis- 
tilled water you bave а water which is not satisfied. 
You know water is the greatest solvent known to 
chemistry. We have no artificial liquid or anything 
produced by nature that is so great a general sol- 
vent as water. It must take up something in solu- 
tion to keep it satislled. It has got to be satisfied. 
It is as natural for water to want to take up some- 
thing in solution as it is fora woman to want a baby. 
It is natural for water to want to take up some- 
thing and take care of i$ and hold it in solution. All 
nature is governed alike. We are all subject to mag- 
netio attractions, electrical currents, absence of 
heat, chemical affinities and nataral laws, and we 
find the same thing in chemistry—each element has 
its given affinity and its natural influence over 
nature. 

Mr. Thayer—The water acts on the iron and pro- 
duces ferric hydrate with the liberation of half the 
hydrogen, is that it? 

Mr. Edgar—Yes, we get direct oxidation by the 
way of а hydrate. Also we often pump our fresh 
water into the heater and get pitting in the heater 
and nos in the boiler, which is due to lack of cirou- 
lation and the freeing of the air and oxygen held in 
the water, and it is almost a direct oxidation in that 
case. But we get a more rapid oxidation in the 
presence of the H2O pure. Itis in an unsatisfied 
condition, and our iron is taken up as a hydrate 
trom that to an oxide; that is, from our analysis and 
personal investigations we find that we have got to 
satisfy the water, 

If you could in some way get into the conden- 
sing system, that is, into the steam system where 
the condensation begins to take place, and introduce 
something to satisfy that water, you would stop that 
trouble, but I do not believe you can do that. There 
is no way of really reaching that. 

Mr. Thayer—Hot water, then, containing the car- 
bonate and sulphate of lime and magnesia will not 
exert that action except in a modified degree ? 

Mr. Edgar—Yes. 

Mr. Ralph—What is your idea in regard to the 
vegetable compounds ? 

Mr. Edgar—Speaking of vegetable compounds, 
we should use sugars and tannins only, and in the 
following way: We find that we can take care of 
the carbonates of lime and magnesia with tannin ex- 
tracts, and this is what we want; we do not want 
the extracted tannio acid. 

Mr. Ralph— Well, the tannin is what these lum- 
bermen were getting when they were getting it out 
of their oak and diferent lumbers, but when they 
got into the pine forest they got a resinous gum as I 
understand it ? 

Mr. Edgar—Yes, sir, We want the tannin in the 
extract form and still combined and containing the 
inert matter—the sap, the sugar and the staroh. We 
want that because we do not want the straight, pure 
tannic acid. It is too stable in itself to be readily 
convertible into tannates. Our object is to convert 
carbonates of limeand magnesia into tannates. Now 
we find that we cannot work on gypsum, the sul- 
phate of lime, with tannin. We find that gypsum 
is one of the four insoluble sulphates and that it is 
ю stable in itself that it is not even soluble in ite 
own acid, and is soluble only in the analytical labor- 
atory in small quantities in hydrochloric acid. 

Mr. Thayer—Have you worked on the magnesium 
aulphates too? 

Mr. Edgar—Yes. Now we find that sugar intro- 
duced into the steam boiler with the water will соп- 
тег} the sulphates into sacobarates. The saccharates 
break up into oxalates, tartrates and carbonates, and 
10 the presence of tannin extracts part of that goes 
into tannate of lime, во that we need but a small 
Proportion of sugar present in the general mixture to 
handle a water containing both the sulphates and 
the carbonates. Your sulphates and carbonates are 
to be proportioned according to the percentage of the 
carbonate and sulpbate contained in the water, de- 
bermined by analyais, 


Mr. Ralph—You spoke about introducing the com- 
pound into the steam boiler or condenser. Do you 
not think that would bea good way to neutralize 
the effect of the water, if possible, before it went into 
the boiler? 

Mr. Edgar—Yes, indeed. Take it back as far as 

you can take it through the system. The tannins in 
the extracted form and blended with the sugar give 
you no tannic acid reaction or action on the metals. 
You have got your readily converted tannins and 
they will take up lime and magnesia only, and un- 
der the conditions it is impossible to get any effect 
on the iron or metal. 1% also has no effect whatever 
on the gaskets or any of the substances of an organic 
nature in your packing. Using a vegetable mixture 
of that kind you will keep your gaskets pliable. You 
will keep all your connections and your boiler plant 
intact, with never a leak, and you oan keep your 
boilers absolutely clean, and you can go to the whole- 
sale druggist and buy the materials yourself; and it 
is well always to mix in a little slippery elm and 
poke root or powdered willow hardwood pulp so as 
to get a little soluble wood staroh to keep your 
sugars from being too stable and the tannins like- 
wise, 80 as to get readily convertible tannates and 
saccharates. We should not have a thing too well 
satisfled—we cannot change it, the actions are not 
there—we are in the realm of organio chemistry 
where the combinations are very complex. We get 
а reaction a great many times in chemistry whioh is 
not true to our general text books; that is to say, 
there is many a chemist who has determined some- 
thing in his laboratory and completed a reaction, 
and he has formed a company to exploit his new 
method of making white lead, for instance, at one- 
quarter the price at which it has been hitherto pro- 
duced. He goes right on witb bis work; he is per- 
fectly sincere and confident. A big factory is put 
up, machinery is started and everything is set going, 
but the results do not come. The chemist then 
changes everything and perhaps puts in some elec- 
trodes with a little current for the purpose of excita- 
tion, but all fails, and many a fortune has been lost 
on such laboratory results. On the other band, there 
are a hundred and one things that take place in our 
manufacturing establishments on a large scale, pro- 
duced by nature, that we cannot reproduce in the 
analytical laboratory. 

Mr. Noroross— Y ou do not recommend, as I under- 
stand it, the use of kerosene oil to remove scale in 
boilers ? 

Mr. Edgar—No, sir; under no circumstances 
should kerosene oil be put in the boiler. I would 
make the same remark in regard to caustic soda. 

Mr. Norcross—Your suggestion in regard to the 
skin on the iron is important. 

Mr. Edgar—I would advise you to get a tube that 
is all scaled over and seal it up at the bottom of an 
iron kettle and play your flame up in the middle of 
it, then put your kerosene and water in there and 
watob tbe action. 

In answer regarding steam heaters: I think one 
of these steam heaters is a good thing on hard water, 
for you get from 50 to 70 percent. out. If а water is 
so soft that you get all the impurities out it becomes 
too pureand you pit your boilers. Water isa great 
solvent. In the East, where the soil is principally 
granitio, there is very little scale, only about two or 
three grains to the gallon; but throughout the West, 
where there is a limestone soil, you get from 16 to 40 
grains. 

A surface blow-off contrivance is very good, but 
the trouble is they are expected to do all the work, 
and sufficient interest and care is not usually taken 
in the application of such contrivances. The boiler 
is too often neglected and it cannot get up and speak 
its piece like the engine when anything is wrong. 

You must diagnoee your case and work out your 
own ideas. 

Do not forget to treat the boiler regularly. Put 
in regularly whatever you use. Have the water an- 
alyzed and go to the wholesale druggist and he can 


but do not use any soda. Some sulphate waters re- 
quire considerable starch, slippery elm, eto.; they 
sometimes use 5 or б per cent. of carbonate soda in 
boiling together, which kills the gelatinous proper- 
ties, and then when уоп introduce your tannin ex- 
tract the carbonate is converted into tannate of soda 
—b per cent. tannate of soda, 20 per cent. of sugar 
and 50 per oent. of tannins. 

The steam users in the country should look into 
this thing and should study their boilers. There is 
an article on the impropriety of the use of caustic 
soda in the October issue of the National Engineer, 
also one on Water in the December issue. The 
greatest point in regard to compounds is the care 
given to the boiler. We should get the engineer in- 
terested in the matter. 


SHIELDED CONDUCTORS.* 


BY W. A. PRICE. 

Mr. Mordey’s paper on Dynamos,” read on May 
20th, before the Institution of Electrical Engineers, 
has produced a long series of articles and letters in 
different periodicals, proposing and solving a num- 
ber of paradoxes and puzzles of more than usual 
interest. Some of these are curious and excellent 
examples of magnetic problems that can be dealt 
with suffciently by the application of first principles 
though complete solutions would be difficult mathe- 
matical exercises. The first puzzle proposed was not 
new, having been described years ago by Mr. James 
Swinburne; but its interest was revived by an ex- 
periment desoribed by Mr. Mordey. The difficulty 
is to explain how a conductor buried in the iron of a 
slot-wound armature experiences very little me- 
chanical force, though it is equally as efficient in 
developing electromotive force in a dynamo as if it 
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were exposed on the surface of an ordinary drum 
armature, and has just the same effect in producing 
torque in a motor. 

The eleotromotive force developed in а conduotor 
is simply proportional to the number of lines of force 
crossing it in a given time. The mechanical force 
on a conductor is proportional to the produot of the 
ourrent, and the density of the magnetic field in its 
own substance; and the difficulty lies in seeing how 
the magnetic field in the body of the slot-wound 
conductor can be so small that no appreciable force 
ів exercised on the oonduotor, while, at the same 
time, it is cutting a field of sufficient intensity to 
generate a large electromotive force. The answer is, 
of course, that in a slot-wound armature the oonduo- 
tors are во sbielded by the iron body in which the 
slots are out that only a very small part of the total 
magnetic flux passes through them at any given in- 
stant, and the force acting on the conductor is corre- 
spondingly small; while at the same time the total 
flux cut by апу conductor in the course of the 
revolution of the armature is not affected. 

Figs. 1 and 2 are diagrams of the usual character, 
showing the distribution of the lines of mag netio 
flux near the air-gap in a slot-wound armature. The 
upper part in each figure represents parts of a mag- 
net pole, while the conductors are shown in round 
slots cut in the body of the armature. The air-gap 


$ From the Electrical Review, London. 
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is shown straight instead of an aro of a circle for 
convenience in drawing. Fig. 1 gives the arrange- 
ment of the lines of magnetic flux when there is no 
ourrent in the conductor. The field in the body of 
the conductor is extremely weak, but as the arma- 
ture is rotated the lines of flux are carried aoroes the 
conductor, moving slowly in the mass of the iron, 
but flashing across the slot at great speed. But no 
figure explains the movement as well as Mr. Swin- 
burne’s comparison of the action to the appearance 
of a row. of railings passing behind a knot in the 
window of a railway carriage, producing an appear- 
ance similar to Fig. 1. 

Fig. 2 gives the arrangement of the lines when a 
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ourrent is passing in the conductor. It is obtained 
by imposing on Fig. 1 a system of magnetic forces, 
circular about the conductors, producing distortion 
of the field. The distortion does not affect the rea- 
soning already given about the forces acting on the 
conductors, and the electromotive forces developed; 
but the figure shows how it is that the weakness of 
the field in the body of the conductor does not affect 
the torque on the armature. The points of applica- 
tion of the forces which produce the torque lie on 
the surface of the armature, where the lines of force 
enter it from the ether, viz., along the surface, A A A. 
In Fig. 1 these lines enter the surface normally, 
and produce no torque; but when a current is started 
in the conductors, the lines of force in the air-gap 
become slightly oblique, as shown in Fig, 2, in con- 
sequence of the ciroular systems of magnetic forces 
about the conductors, and a torque is developed. 
The whole of the useful effect is obtained from the 
slight displacement in the air-gap. The large dis- 
placement of the lines in the body of the armature 
serves no useful purpose. Тһе magnetic force in 
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the air-gap, due to the current in the conductor of 
- giroular section, is at all points inversely proportional 
to the distance from the axis of the conductor, and 
is in no way shielded by the iron body of the arma- 
ture. 

Another advantage possessed by slot-wound oon- 
ductors, that they are less heated by eddy currenta 
than surface conductors, can only be due to a very 
steady movement of the lines of flux across the slots, 
во that all parts of any conductor are outting lines 
at the same rate. It is no explanation to say that, 


since the field in which the condactor lies is weak, 
even large percentage variations in its density are 
immaterial; for the absolute density has no relation 
to the generated electromotive force. The exact 
explanation of what is undoubtedly the fact, viz., 
the freedom of slot-wound conductors from eddy 
current beating, is not very olear. 

A remarkable statement has heen made by Prof. 
du Bois, from whose artiole in the Elektrotechnische 
Zeitschrift we extract the following passage : 

' A ring magnet experiences a side thrust when 
in an external field, whose lines of force are in the 
same plane as the ring; and conversely it exerts a 
thrust in the opposite direction upon tbe supporter 
of the external field. This deduction, so astonishing 
at first sight, I have proved to be verified by experi- 
ment.“ 

Though not expressly stated, it seems to be im- 
plied that the field is uniform, except во far as the 
ring distorts it, the ring homogeneous and uniformly 
magnetized, and tbe thrust experienced a continuous 
one, and not merely impulsive or ballistio on com- 
pleting the connections. We take side tbrust ” 
to mean a thrust in the plane of the ring, at right 
angles with the field, but it may mean a thrust in 
the direction of the axis of tbe ring. Eaob construo- 
tion presents the same diffioulties. Such a field and 
ring may be realized by permanent magnets, and by 
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arranging the ring to turn about an axis ‘‘perpetual 
motion is obtained. 

Mr. James Russell disputes the truth of this 
‹‹ deduction ’’ on experimental evidence, while it is 
totally opposed to conolusions drawn from tbe ordi- 
nary premises, which would lead us to reason some- 
wbat thus. Ifan iron or steel anchor ring, unmag- 
netized, be introduced into a uniform magnet field, 
tbe field is distorted from its previous form in some 
way depending on the permeability of the ring and 
its position in the field. If the ring is placed with 
its plane parallel to the field, it will experience no 
force tending to move it in space. There will be 


forces tending to elongate it into an oval, but these 


would not produce any such effect as that discovered 
by Prof. du Bois. Now, without moving it, suppose 
the ring to become oircularly magnetized. This 
magnetization, though 16 produces a new distortion 
of the field in the body of the ring, produces none 
in the field outside the ring, whiob retains the same 
form and distribution as before, so that the ring ex- 
periences no force. 

Figs. 3 and 4 show the character of the field near 
the ring before and after its magnetization. 

In these diagrams we have taken no account of 
the effect on the permeability of the different flux 
densities on the two vides of the ring. This would 
obange the field distribution to a form that would be 
produced by an unmagnetized ring which is non- 
homogeneous, but symmetrical about the axis A B of 
Fig. 3, being lees permeable on the side B than on 
the side A. This change of field taking place 
when the ring is magnetized would produce a sud- 
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den and transient force acting on the ring in the 
direction B—A, and it is possible that this is the 
effeot Prof. du Bois has observed. His words do 
not exclude sach a construction. The action would 
not occur with a circular or ring solenoid. 

Mr. Mordey’s suggested explanation of Prof. du 
Bois’ obeervation published in the Phil. Mag. tor 
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Fig. 5. 

December is ditlicult to understand. He attributes 
it to the fact that a ring solenoid is equivalent mag- 
netically, so far as the external field is concerned, to 
a single turn laid along the oircle that forms the 
axis of the helix, but how such a ring can experience 
a side thrust in a magnetic field is not easy to see. 
One would expect only a tendency to turn into a 
plane perpendicular to the field. 

Mr. James Russell describes also a number of ine 
teresting experiments on the forces exerted on a 
conductor carrying current in а magnetio field, when 
shielded by an iron cylinder. In one of these an 
iron tube is placed in a uniform magnetio field 
perpendicular to the tube, and a conductor is placed 
in the axis of the tube. On starting a ourrent in 
the conductor, tbe iron shield tends to move side- 
ways, i. e., at right angles to the field aud £o its 
own length, while the conductor experiences little 
or no force. Considered in connection with the 
action on the magnetized ring (Fig. 4), the result 
seems paradoxical, i. e., if this action be what we 
suppose, and Prof. du Bois is mistaken; for the effect 
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of the current on the iron tube is to magnetize it 
circularly, and to produce motion sideways, while 
no such motion occurs with a permanent ring mag- 
net of tbe same form. 

The explanation lies in the action of the current 
on tbe field outside of the iron tube, whioh is dis- 
torted by the ourrent exaotly as if the iron shield 
were absent, and is not affected by the circular dis- 
tribution in the ring itself. In fact though the iron 
tube shields the conductor inside it from the action 
of the outside field, and prevents any force from 
acting on it, it does not shield the outside field from 
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the action of the current in the conductor. It seems 
possible that Prof. du Bois, in his experiment on 
the magnetized ring, may bave led his current in 
such а way as to distort the field, and so produce the 
action on the ring, an action which would be more 
intense if the ring were not permanently magnetized 
and more permeable. 

Fig. 5 shows the character of the distribution of 
the Jeld when no current is passing in the conduc- 
tor. It is, of course, similar to Fig. 3. Fig. 6shows 
the field when a current is passing, and the field is 
disturbed outside the shield, tending to move it in 
the direction of the arrow. Comparison of Figs. 4 
and 6 shows the difference between the conditions of 
Mr. Rassell’s experiment and the one we understand 
Prof. du Bois to describe. 

Another point requires notice. A law of refrangi- 
bility bas heen repeatedly referred to, viz., tbat the 
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r tio of the tangents of the angles made by a line of 
magnetic flux with the normals on two sides ofa 
surface separating two different media ia equal to 
the ratio of their permeabilities. This only applies 
when neither medinm is coercive, and the field of 
magnetio force is continuous at the surface in ques- 
tion; e. g., suppose in diagram Fig. 7, A A, B B, are 
infinite plane current sheets, A A coming up, B B 
flowing down normally to the paper. The space 
between A A, B B, is a uniform magnetio field in 
the direction of the arrow. Now, if the whole be 
placed in а uniform field perpendicular to the sheets, 
tbe lines of flow will take the direction shown in the 
figure, each of them bending sharply where tbey 
cross the current sheete, though the whole space is 
equally permeable. 

So where lines of flow enter bard magnetized steel 
the law does not apply, and since all iron is coercive 
and other materials have practically the same per- 
weability, the law is little more than а guide in 
drawing freehand certain olasses of diagrams. 

It is not suggested that the writers who have re- 
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ferred to this law are not familiar with its limita- 
tions, but when laws are formally stated one is apt 
to think the statement is also complete. 

I am tempted to suggest another paradox. A 
space is enclosed by a shield formed of bar magnets 
placed side hy side with all their north poles out- 
side and all their south poles inside. There can be 
No flux, and they consequent! y cease to be magnets. 

For a simple case, consider the space enclosed be- 
tween two infinite plane magnetic shells (Fig. 8). 
Along N N, N N, are north poles, and along ss, 8 s, 
south poles, the shells being made of small bar mag- 
nets placed-side by side, There is no magnetic field 
anywhere. Have the bara ceased to be magnets? 
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LONDON NOTES. 


[From our London Correspondent. | 


Electric Mail Carts. 


The Post Office authorities in London have been 
for some months past experimenting with steam, 
electric and other motor mail carts. A service of 
electrical delivery vans has now been inaugurated 
for carrying the mails between the General Post 
Office (St. Martens le Grand) and the West Central, 
Western and Paddington distriot offices. These vans 
were supplied by the London Electrical Cab Com- 
pany, which bas had a number of electrical cabs in 
service on the London streets for some time past and 
is now making arrangements for a greatly increased 
number to be in use. 


Electric Lighting of the Thames Embankment. 


The London County Council proposes to put down 
& special installation for the electrio lighting of the 
Victoria Embankment and the Westminster Bridge, 
the annual maintenance cost of the plant being 
roughly estimated at $17,600. The initial outlay 
will be $126,500, Another oross-river in close prox- 
imity, the Waterloo, will be electrioally lighted free 
of charge by a company in return for a concession to 
lay mains across. 


Electric Lighting in London. 


The London electricity Supply companies seem to 
have reached very prosperous times. One company 
has declared dividends of 12 per cent. on its ordinary 
capital for the year 1897, and another 144 per cent. 
These are the highest dividends ever paid in England 
for electricity supply, but there is promise of other 
London companies doing quite as well within а year 
ortwo. The City of London Electric Lighting Com- 
pany, which supplies the City proper, bas not yet 
declared its dividend, but it is rumored on the Ex- 
ohange that the year's profits will be equal to 174 
per cent., though the dividend may not be more 
than 11 or 12 per cent. There is a good deal of dis- 
satisfaction felt by this company’s consumers at the 
high charges imposed notwithstanding the enormous 
business. The full charge of 8d. per Board of Trade 
unit is imposed for lighting, and all attempts to get 
it reduced have failed. 


Lucan Tramways. 


The Lucan Steam Tramways Company (Ireland) 
has for some time been considering the question of 
electrio traction, and when recently the line was 
relaid for widening the gauge from 3 ft. to 3 ft. 6 in., 
advantage was taken of the opportunity to have the 
rails specially bonded ready for eleotric traction. 
The cost of equipping the lines for electrical working 
is estimated at about $75,000 and the equipment can 
be done in four months. 


Lecture on Electrioal Engineering. 

A series of lectures on electrical engineering has 
been arranged for to be given in the American Mu- 
seum of Natural History, New York, during the 
month of February. The first of the series, on 
‘ Mechanical Sources of Energy," by Prof. Fred- 
erick К. Hutton, was delivered on Friday evening 
last and proved attractive to а quite numerous audi- 
ence that would have been larger if the weather had 
been more favorable. The other lectures will be 
given in succession as follows: February 12, Gen- 
eration of Electrical Energy," by Prof. Francis R. 
Crocker ; February 19, Transmission of Electrical 
Energy," by Dr. A. E. Kenuelly; February 28, 
““ Utilization of Electrical Energy," by Prof, Wil- 
liam A. Anthony. | 

The leotures begiu at 8 o'clock on the evenings 
named. Tickets of admission are required, and 
these can be had without oharge from the Seoretary 
of Columbia University. 


CANADIAN NOTES. 


Application will be made to Dominion Parliament 
for an aot to incorporate *' The North Shore Electrio 
Railway Company," to construct a railway on the 
north shore of the St. Lawrence, Starting from Three 
Rivers in the province of Quebec, and through the 
district of Three Rivers and other districts in the 
province. 

At the annual meeting of the shareholders of the 
Ottawa Electric Railway Company, last week, the 
annual report was submitted and considered eatis- 
factory. It showed that 4,762,032 passengera were 
carried during the year, and 1,538,836 miles run, 
and that four quarterly dividends of 2 per cent. each 
were paid. A eatisfactory inorease in receipts was 
reported, especially since the month of September. 

Rumors have been circulated respecting the ap- 
preaching completion of arrangements whereby the 
street railway company of Montreal will obtain its 
power from the Chambly Power Company in future. 
Ever since the construction of the works of the 
Lachine Rapids Company and of the Chambly Com- 
pany, the street railway people have been urged to 
substitute water for steam to operate their eleotrio 
plant, it being represented that considerable economy 
in working expenses could thus be effected. The 
street railway people have heen studying the ques- 
tion and are naturally ргераге to make any bargain 
which can be advantageous to them, but so far no 
decision has been reached. 

Application will be made to the Dominion Parlia- 
ment at its present session for an aot to incorporate 
а company to construct a railway to be Operated by 
eleotricity or other power between London, Ont., 


and a point in or near the village of Lucan, and from 
I. can to a point in or near Centralia in the town- 
ship of Stephen, in the county of Huron, to a point 
in or near Grand Bend on Lake Huron; also with 
power to construct and operate telegraph and tele- 
phone lines, to take and use water for generating 
power, and to transmit and dispose of the power 
derived therefrom; to build, acquire and operate 


steam and other vessels aud all necessary wharves and 


docks. 
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The Electrical Exhibition.—A Personal Exhibit by 
Prof. 8. H. Short. 

In addition to the Superb exhibit which will be 
made of all its modern apparatus for the generation 
and use of electricity by the Walker Company of 
Cleveland, Prof. S. H. Short, its electrical engiueer, 
well known as one of the most distinguished and 
successful pioneers in the electrical railway field, 
will make a personal exhibit. For some fifteen 
years Prof. Short has been actively engaged in rail- 
way design and invention, and as far back as 1885 
organized а company in Denver which laid and op- 
erated a slotted conduit railway. His work will 
now be interestingly and richly illustrated by pio- 
tures, relica, models, old apparatus, eto. [6 will 
constitute one of the features of the Exhibition, and 
will attract wide atteution and help secure for Prof. 
Short the recognition which certainly is his due. 

CCC 
Chioago Electrical Association. 

The following papers are to be read before the 
above Association at Chicago on the evenings given : 

February 18—*' Electricity in Medicine,” by E. 
W. Jewell. 

March 4— *: Relationship of the Hunter and Tesla 
Patents," by A. Miller Belfield. 

March 18—** The Autobiography of a Piece of 
Wire," by C. T. Gage. 

April 15— The Electric Railway,“ by W. R. 
Garton. 

May 6 —' The Huclosed Are Lamp," by J. M. 
Ilollister. 

The annual banquet of the Association. will he 
held on May 20 


. 
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The General Electrio Company owed on January 
1, 1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its common stock since August, 1893. 


LEGAL NOTES. 


The firm of Royce & Marean, electrical manufac- 
turers, Washington, D. C., bave heen made defend- 
ants in a suit for injunction filed by the Diebl Man- 
ufacturing Company of New Jersey, which claims to 
have exclusive patent rights to certain improvements 


in electrical fans and appliances that Royce & 
Marean are manufacturing. The bill states that 
Edwin Н. Bennett, Jr., a member of tbe Diehl Com- 
pany, is the inventor of the improvements, and has 
transferred the patent rights to the company. 


I. I. Spiro has been appointed receiver of the Lake 
Cities Electric Railroad Company of Michigan City. 
The receiver filed a bond in $50,000 before assuming 
control of the road. The liabilities are estimated at 
$30,000, with assets not known. 


The General Electric Company has brought suit in 
the Circuit Court at Jacksonville, Fla., in which 
assumpsit damages for $10 000 are claimed from the 
city in connection with the municipal ligbting plant 
contract. 

John L, Heins, president of the New Jersey Electric 
Railroad, commonly known as the Rutherford road, 
has been appointed receiver for that company, and 
the United States Court has served notice to the city 
authorities of Hoboken, N. J., restraining them from 
interfering with the operation of the road. The 
{{oboken officials had endeavored to compel the 
company to pay the $20,000 which it had agreed to 
pay for its frauchise һу stopping the running of the 
cars on Sunday through the enforcement of an an- 
cient blue law." and the U. S. Court was appealed 
to by the company. 

The full bench of the Supreme Court at Boston on 
the 27th ult. sustained the defendant’s exceptions in 
the case of Carlos Wilson vs. Thomas W. Bicknel. 
The Boston Transcript gives the following statement 
of the matter in suit* ‘In accordance with an 
agreement entered into between the plaintiff and the 
defendaut, the former on January 3, 1891, purchased 
of the latter 100 shares of stock of the International 
Port Electric Company of New York for $1,000. By 
the terms of the agreement the defendant ayreed to 
reimburse the plaintiff for any loss on the shares pur- 
chased by plaintiff on January 3, 1891, ' at or before 
the expiration of five years from this date, with in- 
terest at 6 per cent. In September, 1895, the plain- 
tiff offered the stock to the defendant, stating that it 
was worthless. The defendant refused to accept it. 
As а result the plaintiff brought suit against the 
defendant to recover $1,000 with interest, in accord- 
ance with the agreement referred to. The Superior 
Court found for the plaintiff. and the defendant ex- 
cepted and appealed. The Supreme Court declares 
that the action was prematurely brought, the five 
years not having expired. In the opinion written 
by Mr. Justice Lathrop, the Court says: A prom- 
ise to pay a person at or before?! a day named isa 
promise to pay on the day named, the promisor hav- 
ing the option to pay before that time.’ ”’ 


Death of William Habirshaw. 

The death at Yonkers, N. Y., on the 30th ult., of 
Mr. William Habirshaw, only son of Dr. W. M, 
Habirsbaw of the India Rubber & Gutta Percha In- 
sulating Company, was а severe blow to his immedi- 
ate family and to his business associates and its an- 
nouncement was received with unfeigned sorrow by 
all his friends and acquaintances. His iliness was 
of only a single week's duration, but his disease was 
pneumonia, and though combated by the best medical 
skill and the most devoted attendance, it gained the 
mastery and death resulted. The deceased was a 
young man of fine physique and engaging personality 
and had the reputation of being one of the best in- 
formed men in the wire insulation field and an ex- 
pert in al] laboratory work in that direction. His 
death, coming with such saddenness, is a deplorable 
afliction that must bear heavily upon his aged 
parents, and all who knew their son sincerely sym- 
pathize with them in their trouble, 


Desirable Booka. 
Theo. Audel & Co. of 63 Fifth avenue, New York, 
the well known , publishers, have recently brought 
out two exceedingly useful and valuable works. 


ELECTRICITY. 


One, entitled The New Catechism of the Steam 
Engine,“ by Prof. W. Hawkins, treats of the steam 
engine and its appliances, and to this are added chap- 
ters on gas, gasoline and hot-air engines. ‘‘The New 
Catechism of Eleotrioity, also by Prof. Hawkins, 
treats mainly of dynamo electric machines ір a 
way that can readily be understood by anyone. 
Fully one-third part of the whole work has been 
devoted to the explanation and illustrations of the 
dynamo and particular directions relating to its care 
and management. All the directions are given in 
the simplest aud most enticing way, to assist rather 
than confuse tbe learner. 

AS the price of these books is but $2 each it will 
well repay any one interested in this subject to 
secure either one or both by addressing Theo. Audel 
& Co., 63 Fifth avenue, New York. 


Personal. 

All who are interested in the Electrical Exhibition 
—and that means the whole electrical trade —will be 
glad to learn that Mr. Max Osterberg has been re- 
tained by the Electrical Exhibition Company as 
Construction Engineer. 


GENERAL NEWS. 


What is Going On in the Electrical World, 


Chillicothe, O, — The plant and other property of the 
Chillicothe Electric Street Railway & Lighting Com- 
pany have been transferred to a syndicate of local capi- 
talists composed of William Poland, George А. Vaugh- 
ters, Clark W. Story, Willard A. Story aud John Tom- 
linson. The property isto be greatly improved. 


Chicago.—The executive committee of the Illinois 
Street Railway Association at a recent meeting in 
Springfield instructed the secretary to request С, L. 
Bonney to prepare a paper embodying the views enter. 
tained by him relative to municipal franchises for street 
railways, to be read before the association at a meeting 
to he held in Chicago on the third Wednesday in May. 
—Seventy-tive of the 120 cars of the South Side Elevated 
Railroad bave been already equipped with the new 
Sprague motors and the work is going forward at the 
rate of ten cars a week. 


Cleveland, O.— President Emerson, of the city coun- 
cil, favors the organization in Cleveland of a bureau of 
electricity. to have charge of electric lights, telephone, 
telegraph, fire alarm and other wires. 


Connersville, Ind.—The plant of the Connersville 
Gas & Electric Light Company has been purchased at 
foreclosure sale for $5,000 by J. H. Sly, George Grif- 
fith and Thomas K. Egbert of New York. There is a 
bonded indebtedness of $117,000 held by the Boston 
Loan & Trust Company. 


Denver, Col.—The Denver City Railroad Company 
has applied to the city council for permission to change 
its system from the cable to the trolley. 


Detroit, Mich.— The Detroit, Lake Shore & Mt. Clem- 
ens Railway Company has concluded negotiations for 
completing its line from Detroit to Mt. Clemens, Ma- 
rine City and Algonac. The following otlicers have 
been elected : President Merrill B. Mills; vice-presi 
dept, George S. Davis; secretary, Thos. N. Fordyce ; 
treasurer, Frederick T. Ranney. 


Fairmont, W. Va.—The Fairmont Electric Railway 
Company has been chartered and work on the road wijl 
begin at once. Col. A. Howard is the chief promoter. 


Farmington, Ia.—At the city election held here a few 
days ago there were two propositions before the public : 
Shall the city of Farmington be permitted to put in 
electric lights or shall a company be permitted to put 
in a system of electric lights. The last proposition car- 
ried by а majority of 145. 


Geneva, N. Y.—Justice Dunwell has appointed J. N. 
Johnston referee to sell the franchise and property of 
the Geneva Brush Electric Light & Power Company 
to satisfy a claim of the American Loan and Trust Com- 
pany of New York. | 


Gridley, III.— There isan agitation here in favor of 
putting in electric lights and water works. 


Grand Rapids, Mich.—The M. B. Wheeler Electric 
Company, located here, is to be organized into a stock 
company with increased capital. 


Hazleton, Pa.—Surveyors have been staking out a 
route in the Conyngham Valley for an electric road to 
be run from thiscity to Wilkes-Barre. The project was 
conceived by Alvan Markle of Hazleton and by otlicers 
ofthe Wilkes-Barre & Wyoming Valley Railroad Com- 
рапу, but the greater part of the capital will, it is un- 
derstood, be furnished by New York parties. 


Kansas City, Mo.— The Tenth Street Cable Company 
has begun preparations to change its line from cable tu 
electricity. When the change is made the line will be 
extended. 

Kansas City, Kan.—Operations for the building of the 
Kansas City, Jawrence & Topeka Railway will be begun 
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at once and it is expected that the road will be com. 
pleted to Lawrence before the end of the coming spring. 
Ex-Senator C. S. Brice is one of the financiers behind 
the scheme. The primary object ofthe railroad is to 
open the Казу valley to в new cultivation and to change 
it from a continuous cornfleld yielding annually from 
$10 to $20 per acre to a vegetable and fruit growing 
region which will return from $200 to per acre por 
vear. By meansof the proposed road these products 
can be delivered into the Kansas City market in from 
fifteen to fifty minutes from the time they are gathered. 
By cutting the present immense tracta of land, some of 
them over 2,000 acres in extent, into flve, ten and 
twenty acre tracts, it is expected that a great increase 
tothe population ofthe Kaw valley will follow, and 
that it will become the greatest garden in the world. 
Apart from the details of operating the road, the com- 
pany proposes to furnish electricity for manufacturing 
and lighting purposes to the cities and towns along the 
line. The work of securing the right-of-way is bein 
vigorously pushed, and no difficulty is being experien 

by the promoters in gaining concessions, because of the 
fact that the property holders are enthusiastically in 
favor of the new line. 


La Porte, [nd.—Col. Sears of this city, representing a 
syndicate which proposes to build an electric railway 
from Goshen, Ind., to Danville, III., and to St. Louis, is 
going to London to interest English capital in the 
project. І 


Marquette, Mich.—After eight years of unsatisfactory 
municipal electric lighting and an expenditure of 
$116,000, the light plant has at length been equipped 
with sufficient power to light the city. 


Madison, П1.—Е. E. Allison, president of the Venice, 
Madison & Granite City Electric Railway, and E. J. 
Spencer have applied to the village board for а street 
railway franchise covering certain streets in Madison. 


Middletown. Conn.—At a recent meeting ofthe direc- 
tors of the Middletown Street Railway Company and of 
the Portland Street Railway Company it was voted to 
consolidate the two corporations, with $135,000 capital 
stock. representing $75,000 stock now outstanding of 
the Middletown Company, and $60,000 outstanding stock 
of the Portland Company. J.M. Douglass of Middle- 
town was elected president of the consolidated company, 
and Israel Kelsey of West Haven vice-president. 


New Haven, Conn.—The Connecticut Electric Light- 
ing Association elected the following ofticers at the 
annual meeting: President, James English of New 
Haven: treasurer, A. M. Young of Waterbury; secre- 
tary, Addison F. Hunie of New Haven. 


New York.—Superintendent J. H. Robinson of the 
Third Avenue Railroad Company states that the main 
line of the road, the 125th street and Amsterdam avenue 
line and the branches will be equipped with electrical 
underground trolleysas soon as consents are obtained 
and the materials can be supplied.—I mporters of electric 
light carbons, through К. F. Downing & Co., Custom 
House brokers, have filed a protest against the Apprais- 
er's interpretation of the provision of the tariff law 
relating toimported carbon sticks. The law imposes a 
duty of 90 cents a hundred pieces, and importers have 
caused the pieces to be increased to about three times 
their original length for the purpose of lightening the 
duty,cutting them into the proper lengths after reaching 
thiscountry. Appraiser Wakeman has deemed it to be 
his duty to count each one of these imported long sticks 
as three electric light carbons, bence tbe protest. The 
Customs board of classification gave a hearing on the 
matter on the Ist inst., and the question will be referred 
to Washington. (See ErEcrkRICUPY, Vol. XIII, p. 212, 
' Duty on Carbons.'') 


Philadelphia.—At the annual meeting of the stock- 
holders of the Wissahickon Electric Railway Company, 
on the 2sth ult., they decided to accept the proposition 
to lease to the Roxborough, Chestnut Hill & Norristown 
Traction Company. 


Pittsburg, Pa.—The Westinghouse Machine Company 
has just made a shipment of electrical machinery into 
the Klondike. The shipment consisted of two motors 
and the appliances necessary to operate а wire rope 
tramway across the Chilkoot Pass and was billed to the 
Dyea Transportation Company. А power house is 
being erected thirteen miles from the entrance to the 
pass and the power will be transmitted that distance. 
The Dyea Company will earry passengers and freight 
across the pass in baskets suspended on ropes. One of 
the latter will be operated by a thirty and the other by 
a fifteen horse power motor. 


Port Jefferson, N. Y.—The Port Jefferson & Patch- 
ogue Traction Company have accepted the franchise for 
their road as amended by the highway commissioners. 
It is estimated that the road will cost about $200,000, 
and the company will solicit stock to the amount of 
$50,000. 


Providence, R. I.—Mr. Randall of Scituate has in- 
troduced a bill in the House changing the name of the 
Cowesett Terminal & Transportation Company to Prov- 
idence & Danielson Railway Company and authorizing 
the company to construct and operate an electric rail- 
way in the towns of Johnston, Smithfield, Scituate, 
Gloucester and Foster, with the assent of the town 
councils of said towns. The bill was referred to the 
Committee on Corporations. 


Sac City, Ia.—A public vote is to be taken here 
shortly on the question of granting a franchise to an 
electric light company. 

Springfield, Mass.—The question. of municipal street 


lighting will be given a thorough investigation by the 
street lighting committee this year. The committee 
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d inquiries to towns and cities that furnish their 
dun light “and may inspect some lighting plants in 
person. The present contract with the electric light 


company does not expire until the spring of 1599. 


St. Cloud, Minn.—The St. Cloud City Street Car Com- 
pany’s road and plant were bought ia at foreclosure sale 
on the 29th ult. by Jared How of St. Paul, representing 
the bondholders, for $5,410.52. The property cost orig 
inally $40,000. The company will be reorganized. 


Tacoma, Wash.—Machinery and men were sent on 
the last steamer to install the new electric plant at 
Skaguay and Dyea for which C. B. Hurley of Tacoma 
made arrangements on his recent trip to Alaska. Bert 
Johnson, formerly city electrician of Tacoma, will have 


charge of the electric work. 


Tonawanda, N. Y.—The opponents of the proposed 
municipal electric lighting plant scored an overwhelm- 
ing victory at the election held here on the 29th ult., 
the vote being 339 against to 64 in fuvor of the proposi- 
tion. 

Warren, 0.—Application has been made to the city 
council by the Trumbull Electric Railroad Company for 
an extension of its franchise to 50 years, instead of 25, 
The company contemplates placing larger cars on the 
line and otherwise improving it if the extension is 
allowed. The line runs from Warren to Niles, with 
two branches in Warren. 


Wilmington, Del.—A deal has been consummated by 
which the Wilmington City Railway becomes the prop- 
erty of a syndicate organized by Clark & Co. Robert 
Wetherill of Chester, Pa., апа Messrs. Widener and 
Elkins of Philadelphia are reported to be leading mein- 
bers of the syndicate. 

Worcester, Mass.—An electric railroad project for a 
line from Worcester by way of Marlboro, Maynard, 
Concord and Chelmsford is attracting attention here and 
will probably he carried out. 


Westwood, -N. J.—C. M. Ottignon proposes to establish 
an electric lighting plant here, and is making a canvass 
of thetown to ascertain what patronage he might ex- 


pect. 


NOTES FROM A CORRESPONDENT. 


Schenectady, N. Y.—The General Electric works 
closed at 1 P. M, Saturday last and remained closed 
until Wednesday in order to permit the annual inven- 
tory of stock by the company. 

Troy, N. Y.—The valuable electrical apparatus and 
instruments belonging to Doctors Scott and Fanning, 
who had а branch oflice in Gloversville, were destroyed 
in the Alvord House fire there. 


Whitehall, N. Y.—Ata meeting ofthe village trustees 
the contract for lighting the village by electric light 
has been awarded to E. L. Ashley of Fort Ann. 


PERSONAL AND MISCELLANEA. 


It is expected that by February 15 Siemens & Halske 
will have ready the electrical plant which is to light the 
City of Mexico. The entire plant will furnish 40,000 
incandescent lights and 600 arc lights for the city. 
Most of the machinery and supplies for this plant have 
been sent from New York, including poles and other 
apparatus. 


James Heber Robarts, of St. Louis, although only 
fourteen years old, gives promise of becoming an elec- 
trical wizard, and has, the St. Louis Republic ” says, 
received an invitation to place his inventions on exhi. 
bition at the Electrical Exhibition to be held in 
Madison Square Garden in May next, where space is to 
be given to juvenile work. Young Roberts is the son of 
the editor of the American X-Ray Journal,“ and has 
done some surprising things in electrical construction. 


. The device of C. B. Martin, an electrician and son of 
Superintendent C. B. Martin, for keeping talley of the 
trolley cars crossing the Brooklyn Bridge consists of a 
series of magnets which are introduced in a special 
leed wire. This will lead to an insulated section of the 
regular trolley wire for a distance of sixty feet. Every 
time a car this section the instrument will regis- 
ter one toll in the collector's box. The trolley cars will 
be charged a toll of five cents for the round trip and 
the elevated companies will pay 12 cents for each of 
their cars. The revenue to the Bridge from this source 
will be between $150 and $250 a day. 


The Mayor of Macon, Ga., in his annual address 
speaks welloof the electrical department of that city. 
This department," he says, is rapidly growing to be 
one of the most important of the government. I am 
glad to say that itis kept to the highest standard by 
our electrician and the committee on electricity, and is 
Inted to by the best electricians as the best kept and 
st equipped system in the South. It is a pleasure to 
compliment this department on its splendid condition.” 


The Mackey mausoleum in Greenwood Cemetery, 
Brooklyn, has been equipped with electric apparatus for 
lighting and heating, and is probably the only private 
tomb in the world thus furnished. The use of heat and 
light in such a place might strike most people as fan- 
tastic, but the necessity is obvious enough when it is 
learned that the mausoleum contains a small chapel in 
Which daily prayers are to be offered up for the dead. 

his magnificent tomb was erected to the memory of 
young John W. Mackey, the favorite son of the mil- 
lonaire of that name, who was accidentally killed in 
France 8 few years ago and whose remains now rest 
within the structure. 


President John Scullin of the Union Depot Railway 
Company at St. Louis, is so closely identified with the 


— — ———— s 


. ELECTRICITY. 


progressive enterprises of that city that his name is as 
familiar there as almost daily mention of it in the local 
newspapers can make it, and the St. Louis Star gives 
this portrait of him: “ John Scullin is one of the most 
pleasant aud genuinely liked men in St. Louis. Al- 
though absorbed in business he is always ready to give 
attention to those who desire to consult him or talk 
with him, and in every way he shows the genial, affable 
man that he is. In appearance, he reveals in his pleas- 
ant smile and kind features his fine character, and that 
is perhaps thereason that he has frequently been ap- 
pealed to for aid by entire strangers. He has done 
many good deeds of which he never speaks. His em- 
ployees are all warm in praise of his kind treatment of 
them. The incident in the disastrous tornado that 
swept over St. Louis May 27, 1896, will never be forgot- 
ten by some of his inen. Mr. Scullin's great electric 
plant on Missouri and Geyer avenues was razed to the 
ground, and several employees maimed and killed. 
While he set at once to work to rebuild the plant, he 
did not forget in his tremendous losses his unfortunate 
employees, but pensioned and provided for their fami- 
n and saw that the injured were given every atten- 
ion. 


RECENT COMPANY ELECTIONS. 


Atlanta Consolidated Street Railway Company, Atlanta, 
Ga.— President and general manager, M. E. Woodruff (to 
succeed Joel Hurt, resigned); treasurer, R. J. Lowry; 
superintendent, II. N. Hurt; secretary, T. K. Glenn; as- 
sistant superintendent, N. W. L. Brown ; directors: R. J. 
Lowry, S. M. Inman, W. C. Sanders, Н. M. MeKeldin, E. 
Woodruff, M. L. Moore, H. E. W. Palmer, H. A. Inman, J. 
C. Payne, J. T. Dargan, Joel Hurt. 


Electric Light & Power Company, Clinton, Ia.—Directors: 
A. G. Ontman, W. Н. Talbot, J. B. Webb. W. A. Cotton, 
T. F. Reed, A. M. Price, J. A. Hannum. 


Edison Electric Illuminating Company, Tiffin, O.—Pres- 
ident, W. P. Noble; vice-president, J. M. Naylor ; secre- 
tary, J. F. Bunn; treasurer, C. J. Yingling; directors: the 
d and Joseph P. Myers, E. B. Hubbard and J. M. 

reiner. 


Fal! River & 8tone Bridge Electric Railway Company, 
Fall River, Mass.— President, William A. Tucker, Boston; 
treasurer, Philip T. Saltonstall, Milton; clerk, А. Lincoln 
Hambly; directors: W. A. Tucker, P. T. Saltonstall, A. L. 
Hambly, 8. Gilwan Bowen of Tiverton, G. B. Swift and 
Messrs. Stevens and Goff. The interests of the New York 
parties in the company bave been transferred to Messrs. 
Tucker, Anthony & Co. of Boston, Itis probable that the 
road will be consolidated with the Portsmouth & Middle- 
town Company, thus making a continuous line from New- 
port to Fal! River. 


Greenfield Electric Light & Power Company, Greenfleld, 
Mass.— President, F. E. Mills; treasurer, A. J. Doolittle; 
clerk, Charles W. Keith; auditor, Coyt F. E. Pierce; direc- 
tors: Joseph W. Stevens, F. E. Wells, John H. Sanderson, 
N. S. Cutler and F. O. Wells. 


Kansas Citv, Lawrence & Topeka Railroad Company, 
Kansas City, Kan.—President, E. B. Purcell, Manhattan, 
Kan.; secretary, John G. Johns, Houston, Tex.; assistant 
secretary, Edward G. Anderson, Kansas City, Kan.; treas- 
urer, James Haggart, Kansas City, Mo. Directors: Henry 
McGrew and W. L. Wood, both of Kansas City, Kan., and 
E. E. Holmes and A. N. Gossett of Kansas City, Mo. 


Lebanon & Annville Electric Railway Company, Leban- 
оп, Pa.—Directors: Simon P. Ligbt, Н.Н. Light, Н.Н. 
Kraider, A. Hess and Harry Nuttiug. 


Mahoning Valley Railway Company, Youngstown, O.— 
Directors: G. Parmelee, G. Herrick, B. F. Miles, W. H. 
Lawrence, J. G. Butler, Jr., A. A. Anderson, C. F. Clapp, R. 
G. Sykes. 

New London Electric Company, New London, N. H.— 
President, Le Roy F. Griflin; vice-president, William A. 
Messer; treasurer, Charles E. Shepard; clerk, Herman 8. 
Adams; directors: LeRoy F. Griflin, Charles Woodward, 
Joseph M. Clough, Merrill Robie and James E. Shepard. 


Newark, Somecest & Stratsville Railway Company, 
Newark, O.— President, David Lee, Zanesville; secretary, 
P. C. Sneed, Chicago; directors: the officers and R. T. 
Davaries, J. R. McCortney and J. D. Culbertson, of Wheel- 
ing, W. Va.; Lincoln Richards and Franklin Ames, of 
Chicago; P. E. Werner, Akron, O.; John Reed of Mansfield, 


O., апа L. M. Graham of Newarx. 


Newport Street Railway Company, Newport, R. I.—Presi- 
dent, Gardiner B. Reynolds tin place of A. C. Titus, re- 
signed); directors: Henry Darling of New York and 
George P. Magner of Newport, in place of Judge Baker 
and Anthony Sherman, resigned. The changes make the 
board practically the same as that of the Newport Illumi- 
nating Company, which owns a controlling interest in the 


railroad. 

Norwich Gas & Electric Company, Norwich, Conn.— 
President, Edward N. Gibbs; vice-president, George E. 
Terry ; treasurer, Morris E. Tyler; secretary, A. M. Young; 
directors: Edward N. Gibbs, New York City ; George К. 
Terry. A. M. Young, Waterbury ; Morris F. Tyler, New 
Haven; Garret A. Hobart, Newark, N. J.; Н. H. Osg»od, 
William C. Mowry, Norwich. 

Penn Yan Electric Light & Power Company, Penn Yan, 
N. Y.—President, Calvin Russell; vice-president and treas- 
urer, C. T. Birkett; secretary, W.Stanley Bruen. 


Reading Electric Light & Power Company, Reading, Pa. 
— President, Jerome L. Boyer; secretary and treasurer, J. 
K. Righter; directors: Jerome L. Boyer, Levi Quier, O. W. 
Stager, John G. Mohn, James Nolan, Henry Darling and J. 


K. Righter. 

Wissahickon Electric Railway Company, Philadelphia— 
President, Peter Liebert ; vice-president, Wm. Flanagan; 
secretary and treasurer, John Flanagan; directors: Wm. 
Johnston, James Christie, L. M. Jones, John Kenworthy 
and Ben Kenworthy. 

Wilkes-Barre & Wyoming Valley Traction Company, 
Wilkes-Barre, Pa.—President, John Graham; secretary 
and treasurer, Theodore 8. Barber; directors: B. F. 
Myers, Patrick Russ, Harrisburg ; J. J. Patterson, Phila- 
delphia; Robert MeMeen, Chambersburg; J. W. Hollen- 
back, John Grabam, Benjamin Reynolds, W. G. Eno and 
George N. Reichard, Wilkes-Barre. 
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We would call our readers’ attention to the advertisemen t 
of the Warren Electric & Specialty Company that is to be 
found in this issue. Asis well known, this concern manu- 
facture High Grade Anti-Trust Incandescent Lamps, one 
of the very best onthe market. Persons purchasing from 
the above company can depend on being properly treated, 
asthe Warren Electric & Specialty Company is in no way 
connected with the Lamp Pool of unsavory reputation. 
The price of their lamps is low for а good article, and al- 
though the Trust may possibly offer to furnish some kind 
of a lamp for less money we would strongly recommend 
any one in need of such an article to purchase it from the 
Warren Company. 


Everybody Says So. 


Cascarets Candy Cathartic, the most won- 
derful medical discovery of the age, pleas- 
aut and refreshing to the taste, act gently 
and positively on kidneys, liver and bowels, 
cleansing the entire system, dispel colds, 
cure headache, fever, habitual constipation 
and biliousness. Please buy and try a box 
of C. C. C. to-day; 10, 25. 50 cents. Sold and 
guaranteed to cure by all druggists. 


No-To-Bac for Fifty Cents. 


iuarantced tobacco habit cure, makes weak 
men strong, blood pure. 50с, $1. All druggists. 


The Frank B. Rae Engineering Company, of 134 Monroe 
street, Chicago, has for some time made a specialty of mu- 
nicipal engineering, aud stands ready to furnish plans and 
specifications of waterworks, electric ligbting plants or 
otber works of like rature. Mr. Rae, who is atthe head of 
the company, is an engineer of wide and practical experi- 
ence. His work, especially in electric railways and eleva- 
tor design, is well known, and whatever he advances in 
machine design is sure to be worthy of consideration. Of 
late he has devoted much of his time to bringing out a new 
form of electric vebicle which embodies several valuable 
improvements. It will not be long before this electric car- 
riage will probably be extensively used. 


Educate Your Bowels With Cascareta. 


Candy Cathartic, cure constipation forever. 
10c,25c. If C. C. C. fail, druggists refund money. 


Don't Tobacco Spit aud Smoke Your Life Away. 


To quit tobaeco easily and forcver, be mag: 
netic, full of life, nerve and vigor, take No-To- 
Bac, the wonder- worker, that makes weak men 
Strong. All druggists, 50c or $1. Cure guaran- 
teed. Booklet and sample free. Address 
Sterling Remedy Co., Chicago or New York. 


To Cure Constipation Forever. 
Take Cascarets Candy Cathartic. 10¢ or 2c. 
If C. C. C. fail to cure, druggists refund топосу. 


INCORPORATIONS. 


Central Electric Company, Painesville, О, Capital 


stock, $10,000. 
The Dayton, Troy & Tippecanoe Electric Railroad Com- 
pany, Cleveland, O. Capital stock, $10,000, 


The Colville Electric Light & Water Company, Colville, 
Wash. Capital stock, 600,0 0, Incorporators: Julius Pohle, 
Henry Oakes, W. B. Aris and S. Douglas, 


The Lurye-Lewis Electric Protective Company, New 
York City. Capital stock, $5,000. Directors: J. Lurye, 
M. H. Lewis, Simon Schwarz and Joseph Schwaiz, New 
York City. 

The Electrical Railway Equipment Company, Washing- 
ton, D. C.—to manufacture and supply equipment for elec- 
tric railways. Capital stock, $160,U00, President, Archi- 
bald Greenless. 


The People's Electric Light, Heat & Power Company, 
Ocean City, N. J. Capital stock, $54,000. Incorporators: 
George Pfeiffer, Jr., George Barrett and J. Rufus Eastlock, 
all of Camden, N. J. 


The Chestnut Hill Electric Company, Philadelphia, Pa — 
Capital stock, $10 000. Directors: Robert J. Moore, Daniel 
J. McNichol, Samuel F. Clovenger, William Macdonald, 
William М. Topham, Edward White, Samuel W, Ray, 
Philadelphia. 

The Cicero & Harlem Railway Company, Chicago, III.— 
to build a line of railroad from the east line of the town of 
Cicero to the west line of Cook County, III. Capital stock, 
$1,000,000. Directora: D. II. Louderback, benjamin С. 
Stidgert, Charles V. Weston, J. Charles Moore and Charles 
N. Whitehead. 

The Main, Fifth and San Pedro Street Railway Company, 
Los Angeles, Cal.—to builda street railway in Los Angeles 
to be operated by animal, electric or cable motive power, 
Capital stock, $500,000. Directors: Lovell White and An- 
tone Borel of San Francisco, and Frank Gibson, J. W. 
Hellman, J. С. Kays, J. Kuhrts and W. C. Patterson of Los 
Angeles. 

The Snoqualmie Falla Power Company, Seattle, Wash.— 
to own and develop the power of rivers for electrical and 
manufacturing purposes; to own, acquire and operate cable 
and electric railways, municipal and suburban, and to en- 
gage in electric lighting and heating in the cities of Wash- 
ington. Capital stock, $500,000. President, Charles Н. 
Baker. Among the directors are William T. Baker of Chi- 
cago, Sol. G. Simpson, R. R. Spencer aud A. Н. Anderson. 


The Chicago & Desplaines Valley Electric Railway Com- 
pany, Chicago, 11].—to construct and operate an electric 
railway from & point in the town of Wheeling to some 


76 


— — — — - — 


point in the town of Lemont, III. Capital stock, $1,000,000. 


President, Charles D. Evang of Chicago; vice-president, 
Clayton E. Crafts of Chicago; secretary and treasurer, 
Philip Н. Gray of Maywood ; directors: Henry G. Fore- 
man, Clayton E. Crafts, Charles D. Evans of Chicago, 
Philip H. Gray and W. M. Hulbert of Maywood. 


The Sandusky. Norwalk & Toledo Railway Company. 
Sandusky, O.—to build an electric road from Sand usky to 
Norwalk and from Sandusky to Toledo. Capital stock, 
$1 060,000. Incorporators: Charles Rudd, W. W. Graham, 
A. J. Stoll, Henry G. Fowler and W. E. Guerin, dr., all of 
Sandusky. 


The Fort George & Eleventh Avenue Railroad Company, 
New York City—to operate with power other than steam а 
road on the Boulevard or Eleventh avenue froin Kings- 
bridge to J75th street. Capital stock, $10.00. Directors: 
John T. Little, Jr., D.S. Johnstone, Charles R. La Rue, 
Fred C. Garrick, Thomas Hanlon., Jr., and Harry J. Tur- 
ner of New York City, C. M. Cumming of Yonkers, J. 
Howard Brouse of Mount Vernon, and Charles A. Gilbert 
of White Plains. 


The La Grange, Warrenville & Fox River Electric Rail- 
road Company, Chicago, I11.—to construct and operate an 
electric railroad in Cook, Dupage and Kane counties, III. 
Capital stock, $100,( 00. Incorporators: George W. Waite, 
A. C. Allen, M. C. Covell, A. II. Kemman, Frederick Poul- 
sen, J. W. Krueger and Edward 8. Ely, all of LaGrange; 
Jamen M. Vallette, B. B. Boccker, I. N. Murray, Willard 
Scott, George Remps and C. L. Schwartz of Naperville; 
William J. Manning, John McKee and A. T. Jones of War- 
renville; Henry W. Grote, J. J. Cole, Ira Brown, Elbert H. 
Gary and George W. Brown of Wheaton; George W. Wil- 
son of Hiusdale and J. M. Vallette of Naperville. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT IssuED FEBRUARY 1, 1898. 


ELECTRIC RAILWAYS AND RAILWAY APPLIANCES. 


595,049. Station-Indicator. Dudley C. Jones and Jacob M. 
Jones, st. John, Ку. Filed March 26, 1897. 

598,184. Conductor for Electric Railways. Georg Ritter, 
Stuttgart, Germany. Filed Oct. 16, 1896. 

593,19). Mechani-m for Starting, Stopping and Controlling 
Speed of Motors of Electric Cars. Frank Н. Foster, 
Brooklyn, N. Y. Filed Aug. 12, 1897. 

533 200. Electrical Conductor. Louis C. Werner, Broad- 
brook, Conn. Filed June 15, 1897. 


ELECTRIC LIGHIS AND APPLIANCES, 


598,193. Electric Lamp for Bicycles, Peter A. Dowd, Bos- 
ton, Masa., assignor to the Dowd Electric Company, 
same place. Filed July 10, 1897. 

598,2 8. Adjustable Support for Incandescent Lamps. 
William J. Going, Amsterdam, N. Y., assignor of one- 
half to Leonard Weldon, same place. Filed May 26, 
1897. 

598,29. Support for Incandescent Lamps, ete. William J. 
Going, Amsterdam, N. X., авчјрпог of one half to 
Leonard Weldon, same place, Filed July 21, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


598.092. Alternating Current Motor. Alexander Heyland, 
Frank fort-on.the- Main, Germany, Filed Dec. 29. 1896. 

598,160. FjJectrie Fire-Alarm, Circuit and Signal-Box. 
Lewis G. Rowand, Camden. N. J., assignor to the Uni- 
versal Fire Alarm Company of New Jersey. Filed 
Jan, 5, 1897, 

598.208. Electric Meter. Carl D. Raab, Kaiserslautern, 
Germany. Filed Dec. 30, 1898. 

598 209. Electric Meter. Carl D. Raab, Kaiserslautern, 
Germany. Filed June 24, 1897. 

598,271. Brusb.Holder. August J. Oehring, Chicago, III., 
assignor to the Western Electric Company, same 
пасе. Filed June 50, 1896. 

593,272. Instrument Winding: Device. August J. Oehring, 
Chicago, III., assignor to the Western Electric Com- 
папу, кате расе. Filed Oct. 12, 1896. 

598,276. self-Restoring Annunciator. Josef Steiner. 
Brooklyn, N. Y.. assignor to the western Electric 
Company, Chicago, III. Filed May 23, 1896. 

998,325. Terminal Head for Electrical Conductors. Charles 
H. Sewall, Chicago, and Henry E. Procunier, Oak Park, 
III. Filed Aug. 22, 1816. 

598,358, Electric Circuit Controller. William T. Budds, 
Charleston, S. C. Filed A ug. 30, 1897, 

598,410. Fire nud Burglar Alarm System. Charles P. Bos- 
tian, Milton, Pa., assignor to the Bostian Automatic 
Burglar & Fire Alarm Company, same place. Filed 
April 27, 1897. 


ELEVATOB APPARAT US. 


695,037. Electric Control Device for Elevators. John D. 
Ihlder, Yonkers, N. V., assignor to the Oti- Brothers & 
Company, New York City. Filed April 18, 1896. 


TELEPHONE AND TELEGRAPH APPARATUS, 


598,172 and 593,183, Telephone System, Charles A. Barron, 
Robert T. Reid and James McDonnell, Tacoma, Wash., 
assixnors of one-half to Frank C. Cardin and John T. 
Bibb, same place. Filed April 5, 1807, and May 7, 1897. 

598,285. Telephone Apparatus. Frank B. Cook, Chicago. 
III. Filed March 25, 1893. Renewed Dec. 16, 1897. 


MISCELLANEOUS, 


se Insulating Attachment for Electrical Connectors 
Richard P. Osgood and John D. Osgood ae 
Mass. Filed June 28, 1897. „ 

993,180. Apparatus for Klectrelytically Producing Zi 
Carl Hoepfner, Giessen, Germany. Filed Oct. 75 1092. 
593,193. Apparatus for Electrodeposition of Gold and Sil- 
ver. Emile Andreoli, London, Eugland. Filed Oct. 1, 

: ; 


593.303, Electric Heater. Elmor E. Cruzen 
Ma, Filed Aug. 7, 1897. ’ Baltimore, 


598,313. Electrodcposition of Lead. Ernest P. Clark, New 


York City, assignor of one-half to Charles S C . 
bell, same place. Filed June 8, 1897. тер 


998,516. Electric Gas-Lighting Apparatus, Christian Eick. 
man, Indisnapolis, Ind. Filed July 3, 1597. 


598.318. Electric Furnace. James E. Hewes Phi 
Pa. Filed April 27, 1597 ; Philadelphia, 


593.189. Electric Cigar- Lighter, Willlam F. Ke : 
burn, Ind. Filed July 22, 1897. ssler, Au 


| а 
Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. 


Such an amendment, but the Senate has 


ELECTRICITY. 
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TELEPHONE AND TELE 


In Honor of the First Telephone Exchange. 


The first telephone exchange in the world was opened in 


the Boardman building in New Haven, Conn., on January 
28. 1878, and in commemoration of the event & banquet 
was given at the New Haven House in that city on the 
28th ult. The president of the New England Telephone 
Company, Morris F. Tyler, presided, and among those 
present were General Superintendent E. B. Baker, the 
assistant superintendents, and à number of electrical ez- 
perts and long service employees of the company ; Wil- 
Наш D. Sargent, vice-president of the New York & New 
Jersey Telephone Company; D. J. Carson of the Southern 
Bell Telephone Company ; Samuel Ivers, treasurer of the 
Southern Massachusetts Telephone Company of New Bed- 
ford ; Gen. E. P. Meany,one of the managers of the Long 
Distance Telephone Company. with headquarters at New 
York ; W. J. Denver, assistant manager of the New Eng- 
land Telephone Company of Boston, and Thomas D. Lock- 
wood of Boston. The intellectual part of the feast con- 
sisted of informal speeches treating of the inception and 
wonderful growth of the telephone business and enlivened 
by anecdotes of men and incidents connected with the in- 
dustry. The, New Haven News, from whose account the 
foregoing is collated, states tliat George W. Coy and H. P. 

Frost established the telephone business in New Haven 

under the name of the District Telephone Company. They 
obtained the idea of a switchboard from Isaac B. Smith of 
Hertford, and were guided in the new enterpriseby Morris 
F. Tyler, who acted as counsel for the new firm. In May, 

1880, the Connecticut Telephone Company was organized 

with Marsball Jewell, Charles L. Mitehell, H. P. Frost and 

Morris F. Tyler as members. Mr. Tyler is the only sur- 

vivor. 


At Richmond, Va., on the Ist inst., Judge Simonton in 
the Court of Appeals handed down a decision in the case 
of the city of Richmond agninst the Southern Bell Tele- 
phone and Telegraph Company. The case involved the 
act of Congress of 1866 declaring that the streets of a city 
are post roads of the United States. Judge Simonton 
holds that, while the act specifies only telegraph com panies 
as entitled to its provisions, a telephone is to all intents 
the same thing and therefore entitled to its privileges, 
The Bell Telephone Company's charter having expired, 
the city exercised its stipulated right to revoke it, but was 
enjoined from interfering with the company’s poles and 
wires. The effect of the decision is to modify the injune- 
tion so as to prevent the city from driving the company 
from its streets, but the city is to retain its police power 
over it. 


©. К. Dickson W alsh, manager of the Kinloch Tele- 
phone Company, St. Louis, stated at a recent meeting of 
members of the Real Estate Exchange that his company 
expects to have itssystem of telephones in use in St. Louis 
and East St. Louis not later than August lof the present 
year. He said also that the Kinloch company had leased 
its exchange headquarters in St. Louis for twenty years 
and had no intention of selling out, leasing or consolida- 
ting with any other company ; itis successfully operating 
systems in Detroit, Little Rock and Fort Wayne, Ind. Mr. 
Durant, the Bell manager, also addressed the Real Estate 
men, explaining the change in the form of contracts 
adopted by his company, and promising a much improved 
service. He said the Bel] Telephone Company has between 


4,000 and 5,000 telephones in use in the business houses of 
St. Louis. 


The Minneapolis city council bas passed a resolution 
granting to the Minnesota Central Telephone Company 
the right to enter the city of Minneapolis for the Purpose 
of operating its long-distance telephone system. By the 


ized and designated by the city council. ‘The ordinance 
does not permit of the establishment of a central office or 
а general local system in the city. The company isto con- 
fine itself entirely to long-distance business, and when a 
business man desires one of its phones placed in his estab- 
lishment, authority must be first secured from the city 
council before the instrument may be so placed. 

The House of Representatives on the Ist inst. adopted 
an amendment to the District of Columbia appropriation 
bill, fixing the price of telephones in the District of Colum- 
bia at $50 per year when ona single wire and with pro- 
Portionate decrease on wireson which one 


| or more instru. 
ments are in use. The House has several 


times adopted 


invariably de- 
feated it. The price for a single-wire telephone is now 
$100, and the residents of Washington think they are im- 
posed upon. 


A special to the Pittsburg papers from Uniontown Pa 
7 Ы: 


other points has let the Contract for about $40 000 wo 
| rth of 
switchboards and telephones for its new 
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Strombeig-Carlson Telephone Manufacturing Company of 
Chicago, and expect to have exchanges in operation early 
this month. It has contracts for 400 subscribers in Union. 
town and 350 in Connellsville. 


— 


Recently at St. Paul, Minn., State Treasurer Koerner 


received a check for $20,772 from the Western Union Tele- 


graph Company in payment of the tax for 1897 on its prop - 
erty in the State of Minnesota. The State Board of Equal - 
ization assessed the company at $65,500. The tax rate ig 24 
mille. A printed notice accom panied the check, stating 
that the company paid the tax under protest, conceding 
neither the justness of the tax nor the right of the State to 
collect any tax. 


The Missouri & Kansas Teiephone Company has pur. 
chased the local telephone line from Guthrie, Ok., to 
Chandler and Stillwater, and will at once extend the line 
to Wellston and Stroud. They will complete their line 
from Elreno and Oklahoma City, and at once continue 
north to Arkansas City, giving direct connection with 
Wichita and Kansas City. 


The Onancock (Va.) Telephone Company has decided to 
extend its line to Keller Station where it will unite with 
the line of the Harborton Telephone Company. This will 
put Onancock in direct communication with nearly all the 
villages and townsin the central and southern part of Ac- 
comac County. It is thought that arrangementa will soon 
be made to connect with the Hall and Atlantic Telephone 
Companies, whose wires coverthe northern part of the 
county. 


Josiah Holbrook, of Chícago, president of the National 
Telephone Company, was inSt. Louis a few days ago and 
told a Chronicle reporter that he had his eyeon several live 
towns in the vicinity of St. Louis, and may endeavor to 
secure telephone franchises from them. He said: The in- 
dependent companies are becoming stronger every day 
and are giving the Bell Company a great fight.” 


On the 29th ult. all the local express offices at Grand 
Rapida, Mich., ordered their Bell phones out. The expresa 
companies have agreed, as a measure of economy, to limit 
their telephone service in each town to one system, and 
have left the selection with local agents. The home com- 
pany is selected at Grand Rapids. It is believed other 
business houses will follow suit. 


The Citizens’ Telephone Company at Columbia, Tenn., 
has not only succeeded in raising the money necessary to 
pay off its debt of $4,400, but has secured $1,100 addi- 
tional, which will be used in putting ina new switchboard 
and making other improvements to the plant. That com- 
pany deserves success. 


The Dominion Government has decided to extend its 
telegraph service from Quesvelle to Teslin Lake and Daw- 
son City, 1,322 miles, The route is that followed by the 
Russian American Telegraph, abandoned in 1868. 


The Gilliland Company at Adrian, Mich., will make the 
Smith Vassar automatic telephone, the inventors having 
decided to locate their business at Adrian. 


The Astoria Telephone Company, Astoria, III., has certi- 
fied to a dissolution of organization and made а surrender 
of charter. 


A stock company is being organized at McGhee, Tenn., 
to build a telephone line from Vomore to Loudon and also 
an independent line from Vomore to Madisonville. 


New Companies Incorporated. 


The Oneida Telephone Company, Oneida, М. Y. Capital 
stock, $15,000. Directors: Oliver Watson, T. C. Becker, 
Edward Michaels, and Henry Koons, Buffalo; Martin 
Cavona, F. E. Coe and J. T. Durham, Oneida. 


The Franklin & Fulton Telephone Company, McCon- 
nellsburg, Pa. Capital stock, $1,480. 


The Electric City Telephone Company, Great Falls, 
Mont. Capital stock, $20.000. Incorporators : G. H. Stan- 
ton, S. R. Jensen, M. L. Lane, G. W. Dunlap and C. L. Her- 
zog, all of Grent Falls. The company is operating a line 
it: Great Falls. 


The Litchfield Telephone Exchange, Litchfleld, Minn. 
Capital stock, $10,000, Incorporators: T. F. McClure, F. E. 
Bissell, S. W. Leavitt, P. E. Hanson, L. J. Lundemo, J. B. 
Atkinson and H. I. Peterson. 


The Meredith Telephone Company, Delhi, N. Y.—to 
maintain a telephone line in Delaware and Otsego coun- 
ties. Capital stock, $2.009. Among the directors аге Thos. 
M. Ware, J. Milo Graham and Porter Deun, of Meredith. 


The Jersey City Contracting Company, Jersey City—to 


build telephone and telegraph lines. Capital stock, $100,000. 


Ineorporators : John E. Wright of New York and Fred L. 
Benzon of Newark, N. J. 
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L SECURITIES. 


quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Evectricity from a variety of sources. 
s cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 


eir attention any inaccuracies readers may discover in these columns. 
certificate of indebtedness; coll, collateral; cons., consolidated; const., construction; conv., convertible; com., соттоп; deb., debentures; exten., 
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Abbreviations : ert. indb., СЕ af , i | 
g, gold; guar, guaranteed;* inc, income; imp., improvement; pd., paid; pfd., preferred; mtg., mortgage; tr., trust; A., annually; S., semi-annually ; 


extension; BCN., general, 


& O., Apl. and Oct.; 


F. K. A., Feb. and Aug.; M. & S., May and Sept., J. & D., July and Dec.; J. & J., Jan. and June. 


— —— ͤ öud— 


к= — — — 
— —— a 


C., quarterly: А. 
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PASSENGER RAILWAYS. | 


8  ————— DC RE 


NAME. 


Albany, М V. - Feb. 7: 


Capital Stock. | ; | 
› EAT Bate and Date ot 
Par Authors ч Issue. Bid. Asked. | NAME. 


| Last Div. 


do | | | 


— — — MÀ —— 


Hartford Conn.—Feb. 7: 


Capital Stock. | 


Par! Authorz*d{ Issued. 


PASSENGER RAILWAYS. 


-—| Rate and Date of 
Last Div. 


| 


Bid. Asked 


Hartford Street Ry. oo. 100 $2,000,000} $200,00013 % ., July, 97. 140 ee 
Albany Ry. Co 100) 2,000,000 $1,750,000 154 % Q.. Aug. '97. 133% 184%] Hartford & West Hartford RR. 100, 1,000,000; 247.000 T e 
Troy ity Rallway Go e.s. 100 2000000] 2,000,000 1% Q., Sept. 10, 97. 10 | 71 | 
Traction Co. (8агаборв).............| 100 50,000 50,000 5 . . |jHolyoke Mass.— Feb 7: | | | 
Allentown, Pa-—Feb. 7: Holyoke Street Ry. oo 100; 100,000 400, 0008. A., July, 97. 200 205 
РА 
Allentown & Lehigh Val. Trac. Co.. . 4, 000, 000 1,500,000) .......... я 8 Hoboken, N. J.—Feb. 7: 
Bridgeport, Conn—Feb. 7 : North Hudson Co. (N. J.) Ry. Co.. 25 1,250,000) 1.000, 0008 %, 1892. 70 «= 
Bridgeport Traction Со............. 100; 2, 000,000 2, 000,000 1 % Aug., '97. 45 60 Indianapolis, Ind — Feb. 7: 
Baltimore, Md.- Feb. 7: Citizens Passenger Ry - 5,000,000} 5,000,000) ..........-. к. 
Baltimore City Passenger Ry. Со... 25 6,000,000| 2.500. 000 5 % S., July 2,97. 39. 70 ||Lancaster, Pa.—Feb. 7: | 
IE 3 sealers e 25 10.000, 000 5,750,000 1*4 9; Q., Jan., 97. 237, 24! . || Pennsylvania Traction Co.......... 100 10,000,000| 9,900,000  ............ “+ oe 
an 28 5 d a о ty.. 50 — 800,000 800:00с 6 6 A., 1897, PO 82% | Lancaster & Col. Electric Ry. ЕЕН 87,500, . ...... өнө + Ji 
v & Suburban Ry. Co ‚+++, 50 4,000,000| 1,000,000 2 % A., Jan., '97. 18 se | West End Street Railway ⸗õr .. 8 ssis . “+ 
Boston, Mass.—Feb. 7: | IL : | 
* . ouisville Ky.—Feb. 7 ы ! 
New England Street Ry. o. 25 5,000,000) 1,081,925! % Q., Јап.15, 797.) ... X е FFF 100 4.000.000 4.000.000 14 J., Apl., 97. 35 37 
orth Shore Traction Co. . . . . com. 1001 4.000.000 4,000,000 3 % S., Oct, 98. 10 20 Loulaville R..... . 5 % pfd, 100 2,000,000) 2,000,000 2% % S., Apl. J. 97 94 95 
North Shore Traction Co........ pfd.: 100 2,000,000: 2,000.000,6 % S., A. & O. 75 7 | 
West End Street Ry. Co...... „Сот. 50 10,000,000 9,05 000 1 % S., Ос&.,?У7. Hi 844 | Minneapolis, Minn.- Feb. 7: | "T 
West End Street Ry. Co....8 % pfd. 50 6,400,000. 6,400,000 1 % S., Oct. 1, 97. 103 10 | Twin City Rapid Transit... . .. com. 100 17.000.000 15.0 10. 000 ranteen 1772 т 
Brooklyn М. Y.—Feb. 7: | | Twin City Rapid Transit....7 % pfd.|.-..| 8,000,000| 1,137,200 174 %, Apl., '97. l 
Brooklyn City & Newtown Ry...... 100 2.000,000' 1,000,000 2% % Aug. 1, 1897. 180 | 190 | Montreal, Canada.—Feb. 1: | 
Brooklyn Rap. Transit Co., tr certf..| 100 20,000 000 20,000,100) ............... 39/4 40 | Montreal Street Ry. Co 50 4,000,000, 4,000,000'8 95 S., M. & N. 218. 1250 
V 105 12 9 js 990 900 G., Jui; 97 2091 | 210 Toronto Street Ry. Со ayaa ob Sw wees eS 100 6,000.000 6,000,000 134 % 8., J. & J. °з, s 99! 5 
F NIC. у PA 9.0 ] а NARI ТАА. , У, 12 ^2 ! 
eBrooklyn, Queens Co. & Sub. RR... 2000.000 2,000,000 ые ЖО; » т [ Memphis, Tenn.—Feb. 7: | | 
купеу е RR. 10⁰ ү e % July 1,'97. 15 me Citizens’ Street Railway Со...........| 100 1,500,000 pono T m | 15 а 
P) 455. V €DVV/VRA sme eee eee ee asl, s. ode SM | ` Ý 4 BA? ee а а е + Led 
inge county Traction Co.......... 100 4,500,000 4.500.000 1 % July 28, 97 47 » 50 New Haven, Conn.-Feb. 7: | | | 
ЧК adds а „„ 6,000,000! 6,000,000 ͥ ——— ( 12 | .. Fair Haven & Westville RR.........| 925. 1,500,000) 900,000 1 % S., Sept. 96. 57 | 60 
E е оза в road........ 50 2,000,000; 2,000000 ............ [New Haven Street Railway CO. 100 1. 250,000 1,000,000 2% % A., July '96. | 60 80 
rooklyn, E. Railroad..!....) 1,000,000) 1,000,000, ............ 74 80 Мем Haven & Centerville.......... 100 700.000] 300,000 . EE - 
Buffalo, N. V. Feb 7: 5 Avenue RR............. 25 1,000,000 600, 000 e 40 | 42 
ло Niagara Falls Elec. Ry....| 100| 1,250,000! 1.250.000] _............ | 60 | 62 New Orleans, La.—Jan. 31: | | | 
uffalo Rallway Oo..............-.| 100) 6,000,000) 5,370,500 1 % Q., Sept., 97. 80% 82 Canal & Claiborne RR. Со.......... 40 240.000) 240,000 214 % S., July, 95. 140 ! 150 
p : New Orleans & Carrollton RR. 100 1.200.000 1,200,000 1% % Q., Apl., 97. 1241, 126 
Pilumnus O.—Feb. 7: ; New Orleans Traction Co. . com. 100 5,000,000 5,000,000, E RP: | 21. 4 
бо! ios e Railroad........... | 100' 3,000,000] 38,000,000 1 % Q., Feb., '97. 48 | 46 [New Orleans Traction (o pfd. 100 2,500,000| 2.500,000'6 % 8., J. & J. кз 15 
umbus Centra. Street Railroad... 100 1,500,000} 1,500,000) ............ ate 2 aCrescent ет ла о guar. 100 2,000,000, 2,000,000 3 26 S., July, '97. m 62 
АК ; ibNew Or. City ke RR....guar.| 100 2,000,000; 2,000,000 4 % S., July, '97. 95 
. S. C.— Feb. 7: Orleans Railroad 6.66665 .. 50 500,000 155.000 TA %., June, '94. 10% n 
Ae Gite А ys ML '*| 50 100,000] 100.000 3 % S., Jan., '97. T St. Charles Street Rallway..........! 50 1,000,000; 1,000,000 1Y, %., Apl., 97. 95 57 
8 25 | 1,000,000! 250.000 is ss eod HORE | | 
Chicago, IIl.— Feb. 7: | . T n 100 600,000 M Ж % Q. July. 7. Al 
Hee LA E а siete pce Ruin 100! 12,000,000 12,000,000:3 % Q., Sept. 15, 97. 243 245 | cChristopher & loth Sts. RR..guar. 100 650 ООО 650,000 AC Qu Apl., 97. 155 165 
ш : de D 1 T . T. RR..... 100 10323 800 10.,32,8ob1 4 | д A Dry Dock, E. Brdw'y & Battery RR. 100 1.200000 1.200.001 2 0 Q., Feb., 97. vr 190 
Metrot it ey ated RR... 100 10.000.000 10,000,000, ............ 15 , 1515 jid Metropolitan Street Ry. Coo... 100 30,000,000, 30,000,000 V4 % Q.. July, 97. 1 154 
М оро Мап West Side Eley. Ry... 100 15000000 15,0000 0-0 ̃ i 374 37 ehleecker St. & Fulton Fx. Ry.guar. 100 900,000: 900,000 *4 % A., July, 97. ' 33 85 
зш чы td consules dee 100 15.000.000. 2.5% %% . NEN fBroadway & Seventh Ave.;.guar., 100 2,100,000, 2,100,000 3% % .; July, "97. 205 | 209 
Noah ы л ee ---.| 100 100000 6,600. 0% 3% &., Oct., 97. 226 250 | gCen.Park,N.&E. Rivers RR. guar 100 1,500,000) 1,500,000 2 % Q., July, 97. 175 | 180 
do CLARO CIS Hoe 100 500000 24900 s hEighth Avenue RR... ... 100 1,000000 1,000,000... ...... 320 | 
ic CLERO £O BATUR аз 100 2.000009 1,601200 ...... eee PN NM | i424 St. & Grand St. Ferry RR.guar, 100 750,000] 749,000 4 % Q., Aug., 797. 330 650 
a C ко St. ER. Со............ 100 20 0.000 13,189,000 114 % Q., May, 97. 100 1C0'; jNinth Avenue KR. guar. 100 806.000 КОООЙ ...... seses 180 160 
thier est Div. Rx. guar. . . . 20, 0% — 621,900 35 % р M | kSixth Avenue RR............guar 100 2,000,000 2,000.00) „„ A95 | 210 
icago Passenger Ry.......guar., 100 2.000. G0 2,000,000,5 % 8. e £ ITwenty-third St. R. R. Co. “guar. 100 60.00 600.000 1½ 96 Q., Aug., 97. 300 | 325 
Cincinnati, Ohi Feb. 7: | RE RE Second Avenue RR............ EE 100 2,500.000 1,862,000 114 % Q., Jan., 97. 160 | 170 
ol AUL, O. Feb. 7: | Third Avenue RR. 100 12,000,000, 10,000,000 2 % Q., Aug., 97. 77 T9 
E Inc. Plane Ry....... сош. 50 | 000.000 575. 000c0 ae 20 má2d St., Manhatv'le & St. Nich. Av 100 2,500,000 2.500, E ꝙ . . NI 78 
Ane os 5 fd. 50 150000 150.000 2%½ &., Feb., 98. zs 75 *Union (Huckleberry) Ry. ....... 100 2,000,000 2,000,000 .................. 190 | 210 
ewpo ov. St. Ry. | ay on 500,000 ¶ꝶ ! > 23 25 
(Cincinnati Street Ry. Co............ yos оо аен 114 9$ Q., July, '97. 11534! 116 Newark N. J.—Feb. 7: | | 
t. Adams & Eden Park Inc. Ку.) 50 2.500.000 2,200,000 154 % Q., Oct., "96. | -- | +» — Consolidated Traction Co. of N. J. . 100 15,000,000 15,000.00 у... ЕЕЕ 46 | 463, 
Cleveland. Oh * e, v Newark Passenger Ry............. 100 6,000,000 6,000,000 ................., —— — 
. ^ o lo.—Feb. 7: | | nRapid Transit Street Ry........., 100 501,000 504,000 11% % A. 180 | 185 
Oleveland City Ву. ... 10% ain. 000) 1000000,3. oce ur | 50 0, | Pittsburg, Pa. ce. | | | | 
leveland Electri „ | 3.000, . ES 5317 | Allegheny Traction Co. ...1 50. 500,000  Á 500,000 ............ +. А 
R Е 100 12,000:000) 12,000,000 4 % Q., Oct., 97. 51%, 52% „Consolidated Traction Co. .. com.] 50 15,000.000 15,000,000 2 J, Jan., "95. 18 is 
Detroit, Mich.— Feb. 7: Сова |idated D Оо...... pfd. 50 15,000,000 15,000,000 3 %, May, '97. 46264 .. 
etrolt Citizens“ St р ‘en Ta rac on о ef eee „„ осоо э ! 50 1,500,000 900,000 [EN PP еее ое TP du 
Ft. Wayne & Belle i. n 5 100 2,000,000 9908 X July, 96 1007 зи qCitizens' Traction Co............. 50, 8,000,000, 13.000.000 6 % А 61 62 
Rapid Railway Co... 100 400,000 389993 e July, e 100 rDuquesne Traction Co........... 50 8,000,000 13,000,000 ............ 56 un 
pur Electric Raílwa y.. n „ : i 1 Xd 1 000.000 „ n E 3 F 5 CV all y R 5% 24 04 
yandotte & D н И 000, ee eee а "un ed :ral St. easant Valley Ry. 25 1,100,000, 1,400,000 21; %, July, 97. 24 3, 
etroit River Ry „ 100 250,000 200,000 TT 100 110 i Pgt., Alle heny & Man. Trac. Co. ii 50 8,000,200 [9.00 4, «30 2.96 Ang., 5. ex 2 = 
Dayton O.—Feb. 7: | L оши кишке Тгас. кы 25 8,000,000 6.900.000 ! %, Jan., 96, 1834| 19 
ity Railway Co 14 • 206-300 -|q02. , о отмо ою о ауе а |) es 
Ону Railway F ee 1500000 999 800 155 Xe G. 1. 86. 140 145 Second Avenue Traction Co..com... 50 4,010,000) 4,000.00 .. келү 
PA E юр EM MM — 
»Unlisted. t Ex div. СЭЭ *Unlisted. f Full paid. | Outstanding. + Ex div. 


b Oompany controls Oltizena' R 
3’ Rall 
& Curtis Bay Street Kail way, Baltim 


and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 
e Owned by Brooklyn Rapid Transit Company. 


d Leased to Brooklyn Heights Каі 
e Stock owned by Brooklyn Rapid 
Company. 


f Stock owned by Kings County Traction Company; road leased to Nassau Electric RR 
е Owned by Atlantic Ave. RR. and leased to Nassau system. 
E per share on outstanding capital paid as rental by lessee— 
0,100 of stock owned by North Chicago Street Railroad Company. 
w. Controls by lease Chicago West Division Railway, Obicago 
eat Ohicago Street Railroad Tunnel Com pany. 
85 & per annum paid on outstanding capital as rental by le 
tea path $625,100 of stock owned by West Chicago Street Ral 
0 MONI by Ohicago West Division HOA UT 
Nock nteed m ny, lessee. 
пага y West Chicago Street Railroad Oompany : assuming itsbonds. 


і 
Ballr 
Є. Majority 


way, North Baltimore Passenger Railway, Baltimore 
ore & Powhatan Railway,Pimlico & Pikesville Railway 


lroad. Co., which guarantees 10 % on capital stock. 
Transit Company; road operated by Brooklyn Heights 


West Chicago St. RR. Co.; 
Passenger Railway, and 
ssee— North Ohicago Street 


lroad Company. 
5 *€ on $1,000,- 


l Cincinnati St. Ry. Co. bas purchased the Mt. A. & Eden Park 


a Leased to New Orleans Traction Company at 6 % on stock. 
b Leased to New Orleans Traction Company at 8 % on stock. 
с Leased to Central Crosstown Lailroad at 8 % on stock and interest on bonda.. 
d Operating the former Met. Trac. system, that corporation having become extinct. 
e Leased to 23d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 
f Leased to Houston, West Street & Pavonia Ferry —now Metropolitan Street Railway, 
Leasen tu Metropolitan Street Railway at 8 % on stock until Oct. 1. 1897; thereafter 9 & 
Leases to Metropolitan Street Ry. for 99 years from Jan. ], 1596, at $215,000 per annum 
i Leased to Metropolitan Street Rallway for 18 % on stock. i 
j Leased to Met. St. Ry. for 99 years from April 20, 1592; f % first5 years, 8 & thereafter 
k Leased to Metropolitan Street Railway for $145,000 per annum. 
l Leased to Metropolitan Street Railway for 18 percent. on capital stock, 
m Controlled by Third Avenue Railroad by purchase. 
n Dividonds of 134 % yearly guaranteed by Consolidated Traction Compan 
o Controls by lease the Alleg' ny, Cent., Citizens, Duquesne, Fort Pitt and Р! 
р Leased to Consolidated Traction Company for R s per annum on par value of stock. 
q Leased to Fort Pitt Traction Oompany for б * on $8,000,000 capital stock. 
r Leased to Consolidated Traction Oompany for 4 % on capital stock after October, 1897. 
s Leased to Consolidated TraotiongCompany for 7 X on capital atockafter October, 1897. 


y. 
tts’h Trac. Oo. 


— 
ye 


78 ELECTRICITY. тов, XIV, No. 6 2 
PASSENGER RAILWAYS. l TELEPHONE AND TELEGRAPH OOS. 
е ve aa PO 5 Е => Е MES ^ i | B RICE ed ~ о i EA an 1 — — —— ara, 
Capital Stock. Capital Stock. A 
— Rate and Date of Rate and Date о! 
NAME. Par оа Issued. Last Div. Bld. | Asked. NAME. Par|Authorz’d| Issued. Last Div. Bid. Asked, 
New Bedford Mass-Feb 7: | | Boston, Mass.- Feb. 7: 
Union Street Railway Oo...........| 100; $350,000, $850,000 2 &, Feb. '97. 158 [American Bell Telephone Co 100 60, 000, 000 28,650,000 4% 3€ Q., Oct., '97 2677 268 
E Erie Telegraph & Telephone Co. 100 ...... e [1% Q, Aug.,'97. 71 72 
Northampton,Mass—Feb 7: | New England Telephone Oo........| 10,894,600, 10,804,600 $1.25 sh. Q. ` 130 1813, — 
Northampton Street Ry.. . ....... .' 100 800,000 225,000 5 % A., July, '97. 165 | 175 New YOPK.-Feb. 7: | ; 1 
Omaha, Neb.—Jan. 81: | | American Telegra h & Ca yit 
, б | р ble Со... 100| 14,000,000 14,000,0001 3; wee 
Omaha Street Ку................. v 100 5,000,000] 5,000,000 .............. s 25 | .. *Central & South Am. Teleg. Оо..... 100 1000 6,500,000 p А: а ibd 0 " 
Paterson, N. d mer. | | | p LL шю мй T : 
1555 | E. СО....,.2% 4% RUBT-| 100; 1,000,000; ...... 14 % 8. 40 44 i 
Paterson Ку. Co.. 00, 1,250,000) 1, 250, 0000 . . . 33 85 Erie Telegraph & Telephone Co.....! 100] 5.070.000! 4.800.000 1 [^ A 97 ЖМ 
1 *Gold & Stock Telg. Co..guar. 6 . 100] 5,000. л И З = 1675 wn ad 
Providence, R. I.—Feb. 7: *International Ocean Tel Co.guar6%: 100} 8,000,000] ...... 155 X Ө. 108 | .. E 
United Traction & Electric Oo .....| 100! 8,000.000| 8,000,000) .................. 60 65 Mexican Telephone Co..............| 100! 2.000.000] ...... 60 
5 New York & New Jersey Tel. CO.. 100| 5.000.000 1 97. l go 
Philadelphtía.—Feb. 7: | | *Расійс & Atlantic Teleg..guar. 4 «| 25 2.000.000 aa Se zs D a 
Fairmount Park Trans. Со...$20 pd. 50 2 000.000 200000 0 —é 144 postal Telegraph Cable Co 100) 15,000,000 15,000. 000 1 % Q. n Pn 
Hestonville, Man. & Fairmount.. * 50 1.555.100 [1,966,100 2% , July 15, 97. 44 45 Sout'n & Atlantic Telg. Co.guar.5 %| 25 950,000 559.525 25% % B. 95 i 
Hest'nvl'e, Мап. & Fairm’t..6 % pfd. 50) 533,900, [533,900 3 % - July 15, '97 61 65 tCommercial Union Telegraph Оо 25 500,000 500,000 8 % S., July 1°97, 117 119 Be 
aFairmount РК. & Had. Pass, Ey. 50 800,000 300.000 3 % Feb. 1,'97. 63 €6 [Western Union Telegraph Co....... ejos... | 97,870,000 134 %, Oct., '97 925, 92! ee 
Union Traction көш: TT $1255 pd! 50 30, 000, 000 1 — HÀ | 7135 ae tDiv. guar. by Postal Teleg. Co. d ; ares К d “8 “4a v 
cElectric Traction Co.. 5000 SUL" aL castis ics VN 2 Я „4 
dCitizens' Passenger Ry........ 50 500,000 1192,500 83 share Q. 300 sè Miscellaneous.- Feb. 7: S: 
шик & оик Рав. К 50 EE 11,575,000 814 sha'e А Аро [American Dist. Teleg. (Phila.)..... 25 400,000) ...... р Mi. E 
еше Avenue Ey. C Oo. 1, 5000 —— —([(I— „ э, Bell Teleph. Co. f Canada.) oe 
а & South Street Ry...) 25 . 1,000,000 A. & O. | 89 9075 Chesapeake мү onec deles. Co.. 100 зае ииз : ^ E u^ 05 д 
dSecond & Third Streets Ry....| 50 1,060,000 $771,076 $9 share A, Mar. 97 260 da Chicago Telephone Co 100, ice : І б 202 x 
cPeople's Traction Co ( 9 **⁵*rI ео eee 50 10,000,000 $600,000 |3 %, A., April, 97. ees ee Central Dist Prtg & Telg.Co.(Pgh.). 100 750.000 750.000 507 n В Е 
gGermantown Passenger Ку.... 50, 1,500,000 л мз doa share—1897. 132 .. Empire & Bay States Telegraph Col. 3 iE 72 78 "3 
9 Green & Coates Passenger Ry. 50 500.000) 150.000 3 % July, 1897. 132 * |iHudson River Telephone Co....... 100 2,000,000} 2,000,0001 & Q. 65 | 66 > 
„People's Passenger Ry. . . coin. 25 1,500,000| {740,000._.................. ө ө Northwestern Telegraph Co..guar| 50 2,500,000| 2,500,000 234 % ©. 112 115 
hPeople’s Passenger Ry....pfd.|. -./ 750,000] 1277402] . .f. | “| a Providence (R. I.) Teleph. Co.. 50 .. |... 875; .. NT 
iPhiladelphia Traction Co. .... 50 30,000,000; {20,000,000 4 *; S— A pl. 1; 97. 82/4) 88 southern New Eng. Teleph. Oo.....! 100 g. 000.000 | ; 122 d 
iCatherine & Bainbridge St. 50 18 {400,000 6 % A—Mar. a кы qoc c ge ыы жын Жошук эс э ea иес, 3 
Continental Pass. Ry..... guar.. 1. 000.0 540,000 $6 share—Jd uly, 97. 
коо Passenger Ry. CO.. — 50, 600.000 500.000 ——— | .. ELECTRIC LIGHT А ND ELEC TRICAL MFG. COS. Ns 
jPhiladelphia City Pass. Ку...... 50 1.000.000 |475,000`$7.50 share July '97 1765 180 das 
jPhiladelphia & Gray's Fy. RR.“ 50 1,000,000) 294,650 $3.50 share July '97 87 > Boston, Mass.- Feb. 7: ШЕ 
Ridge Avenue Passenger Ry... 50 750,000 420,000 $12 share July 97. 262 “> Fort Wayne Electric Coo .. РЕЙ ae Е ЫЧ 
„ & 5 m еен Ter Ps July, i T oe Ft. Wayne Elec Co. T. Sec. Series A.| 2 . "OP ies 25 
7th & loth Sts, Pass. Ry. guar.., 00 250.000 ] *- S., July, Ji. Lod Al oe General Electric Co......... .. com. 100 40.000.000 80,460 2 1 . Ta 8 i 
T hirteenth & 15th Sts. Pass. ity. 50 1,000,000) [335 000 gl ali. A.,July,'67 263 ii General Electric Со............. о 100 10 000 M о Ed Q., Aug, 1836 UL E * 
j | ES i ..pfd. „000, 000 4,252,000 3% % B., July, 98. 89 | 90 
iUnion Passenger Ry. CO. . 50 1,500,000 [900,000 89.50 shre, July 97 I 226 | Т-Н. Elec. Co. . T. Secur., Series D. Sp emake Seated 8k| 8% “ч 
j West Philadelphia Pass. Rv....| 50 750,000) 1750, 000 #10 share, July '97 225 | 235 | Weatinghouse Elec. & Mfg. Co. com. 50 ...... 146,700 247% 24, n 
iB ' Westinghouse El. & Mfg. Co. pfd. 50 4,000,000 3,996,053 134 % Q., Oct., '97. | 54 | 55 FIR 
Rochester, N. Y-—Feb. 7: | Westinghouse El. & Mfg. Оо. assent.) 50 11,000,000; 8,195,126 pto S| oa 
Rochester Railway CO.. 100 5,000,000 5,000,000 киле әб 16 18 New York —Feb. 7: oe 
° ums 
Reading, Pa.— Feb. 7: Edison Elec. П'Е Co., New York.. 1 10,000,000! 7,938, А 181 134 > 
jjReading Traction Co.... .. .. | 1,090,090! 1,000.00'Semi-an., Jan. &Jy 10 | 15 |*ЕЧївоп Elec Ig Co., Brooklyn..| 100 4,000,000, bl, 750, 000156 & Oct., . [1093 10% D^ 
kCity „ e 50 850,000! 350.000 July, 97. ll i" rod icto Brae ob Lg RE 10 ..... 353 1 ы P | 
(Kast Reading Electric Ry... .. . 50 1, 000, 900 f 1,000, 0000) uly, '97. 60 ate sea ee е чү нуы ЫМ а tay (ua ЕСИК А даа ; | eje 
7 : General Electric Co.. . . com. 2 € 6. 86! | 
St. Louls Mo.- Feb. 7: General Electric Ur жаз pfd. es 10 06:000 picture ^ i Y uz. 88. s 4 €" 
Fourth Street & Arsenal Hy........ 50 800,000 150,000} ............ ee .. Interior Conduit & Insulation Co...! 100 1,000,000) 1,000,000 = dud , 4 |. x 
).... 8 s s 
, (N)“) ' e ; 2, : u x : - e, xoy 
National Railway Casscssc<cncese4) oc 2.500,00 2.470.000 154, 84, July, 797. .. |. Pittsburg, Pa. — Feb. 7: Nt 
Cass Avenue & Fair Ground. . © 2,500,000) 2.500. 00%; MU U .. 25 Allegheny County Light Oo........ 100 500,000 500,000 J. & J. 107 ея дам 
Citizens! RR —EB—t 100 2,000,000) 1,500,000 %, Oct., '98. 90 | 110 East End Electric Light Oo......... 50 800,000 800,000 Q as 10 a 
St. Louis RNS . N 100 2,000,000 2,000,000/21% 9c, July, 97. 95 105 x pone 
Missouri RR. . 50, 24400,0001 2300 000 Ў 9% July, 97. 170 | 1725 Philadelphia, Pa.—Feb. 7: т 
People's КЕ. Co. ees ene 50 3,000,000) — 300,000,50e., Dec., 89. T 2 Edison Electric Light Oo...........| 100 2.000,000! 0 "m 14% " 
Southern Electric Ry.....-.....Ccom.! 50 500,000 500.0 Ch) 50 5214 *Electric Storage Battery Co..com. 100 8.500. 0 ...... E 24%) 25 " 
Southern Electric Ry...... 6 % pref. 100 1,000,000) 1,000,000/3 % S., Jan., 96. 100 102 ½ ‘Electri Storage Battery Co... pfd.| 100 5000.000) ., a. A 27 29 с 
St. Louis & Suburban R.. 100 400 2,5%, 000)... a |49 | 51 ‚ше nc a x — e. z к 50} 5.000, 00000 ne p. sh., Oct. '97.| 2174. 21% a 
Union Depot R. 100! 4,000, 4,000,000,3 % A., July, '9б. oe 7| 175 Pe Я „It. G00 -| 50! 5,000,000] .. ... 16 X, Oct.. 97. 555] 55% n 
Northern Elec, Light & Power Co.. "devi 33 
San Francisco, Cal.—Feb. | Southern Elec. Light & Power Čo.. 10 STRE „ e 10 ў x P 
" zt. C Rit LI ei 00 1.000 500. . 1 0 ! : zum е 
ud ree kn Ocean RR... 100 1000 000 995900 2 P 90 Miscellaneous. Feb. 7: ao 
Marketstreet Ry i... esee e 100 18,750,000, 18,750,000 Q., 60c. per share, | 533,| .. [Brush Electric Co.. . 4 . BO! iuis 8 бз “+ . 4t 4. 
Presidio & Ferries RR . e 100 N o rai ГРОНА (Сон i A га OOo... 25 7800000 i... | .. 82); 85 a 
| i «on . Co. (St. в)...... 25 . MES is 43 2 
Scranton, Pa —Feb. 7: | | | ‘Eddy Electric Mfg. Co.............. a „ ° — | 15 Ке 
Scranton Railway Co.. . .. 50° 6,000.000. 2,500,000! . . . . . . 9%| 11 | Hartford (Conn.) Elec. Light Co.... 100 350, ½0 ;..... ne 118 | 125 
m Scranton & Carbondale Trac. Со.. 100 500,000 o 15 18 Hartford (Conn.) Lt. & Power CO. о 175,000 se.. We 4 10 — 1 
m Scranton & Pittston Traction Co.. 100 1,050,000 1,050,000; . . . . . 9 | 11 | New Haren (Conn.) Elec. Lt. Co. . . 100 100,00 ....., ROM 148 | .. = 
e ‘Narragansett (Prov., R. I.) Elec. Co.] 50 1, 200, 00%/ꝗ/ᷣ 2 *« Q., Oct., '06 82 86 2 
Springfield 1l]-—Feb. 7: | Rhode Island Elec. Protec. Oo 1000 MN тз e СГУ | 18 N 
Springfield Consolidated Ry. ... 100! — 750,000 750,000) . .... w. | 11 [Royal Elec. Co. (Montreal).......... ..| 1,000,000] ..... | 2% U 21541, 155 | 
Toronto (Canada) Elec. Light Co. . 100 1,085,000 1.085.000! 13 “о 1867 18714 ( 
Springfield O.—Feb. 7: опоо Welding Oo... .. 100 . 18 8. Dec. 1. 96 
„ Woonsocket (R. I.) Electric Co х DEAE е“, 1 79 [on | oan „ 
Springtield Street Ry Fee eteoscoes -@eeeeoeres 100, 1,000,000 1,000,000 0000600000000 [ALII] ee 2 100 РЕЧ 8 | asters 90 100 ^ 
Springfield, Mass.-Feb.7: | | a ii 
Springfield Street Бу................ i 1,200,000 1,000,000:8 % A 205 | 210 ALLIED INDUSTRIES. а 
onto Canada.—Feb. т: | _ = | 5 
1 VVV 100 6.000.000 6,000,000 134 % 8 987% 991; BOsSton Mass. Feb 7: | E 
d ilway Co . . . 4,000,000, 4,000,000 4 % S. 244 250 [American Electric Heating Оо......... 50 10,000,000  ......... ы 05 |.07 к 
Montreal Street Ra y i | 
Street Ry. & Illu'g Properties. . . pfd 100 4,500,000 1,248,700 $8 per sh. Feb. I. 977. т 
Washington, D. C.—Feb. 7: United Electric Securities Co...pfd. 100 ...... | ..... % % Feb., 96. | 80 | 85 a 
үй EE N EPA EE . 50 500,000 500,000 U [ V © S И ” 
T 100 {12,000,000 12,000,000 65c. per sh, Get. 97.1 7014] 70% |New NOK. — Feb. 7: | 
(бош bia Ку. C( Oo. nnt SQ 50 400,00, 400,000 514 % A. 65 40, Eonsoraated-Elcetrle res . a Ж | | 
Eckington & Soldiers’ Home Ry.... 50 707,00 652,000 nes "m < Edison European... . .... ... . . . r бела | 1 8 PI 
Georgetown & Tenallytown Ry.....| 50 200,000 200,000 ............ „ | « [Safety Car Heating & Lighting Oo 1000 5 ue 88 94 2. 
Metropolitan КК. Co. ...... 50 1,000,000, 497,130 2% % Q. p. Won Pun Go . n 100 5,500,000 5,500,000, — 15 | 20 | 
t — — p 100 2,000,000! 2.000.000 7% 87 |90 
ass,—Feb. 7: out nod 
hd ore CO. . . Con. 100 8,000,000 8. 000. 000 ................. 15 | 1: Philadelphia, Pa. — Feb. 7 
s Worcester Traction Co,....6 % pfd. 100 2,000,000 2,000,000 3 % S., Sept., 97. 94 | 97  Acetylene L. H. & Р. OO. . . . 885 ра. 50 1,000,000 5 |- , 
M 088 & Suburban Street Ку... 100 550,000 542,500 4 %, 1896. 8⁵ sie Electro Pneumatic Trans. Co....... 10 1.500.000 : "i a 6. | ae 
o Pa.—Feb. 7: United Gas Improvement Co..scrip.| 50 10,000.00 0 аре 74%) .. : 
Wilkesbarre, ra. T: Welsbach Commercial Co..... com. 100, 8 500 000, 15 | 16 
Wilkesbarre & Wyoming Val. Trac.| 100 5,000,000 5,000,000 1%, Jan., '97. 24 CH оа Oo......pfd.| 100 500.000 — 2 PI oe аб ay 
Se rn нн нл ен ee ee _———- eisbac Е P, PE EA 5 525.100 i А 25 35 | 86 T 
*Unlisted. t Paidin. 1 Full paid. J Outstanding. Welsbach Light Co., Canada. ......| 5 000: ...... i — | 2 = 
‚4 to Hestonville, Man. & Fairmount Passenger Ry. for 6 % on stock per annum. = А "n 
e {Electric, People's and Philadelphia Traction companies. Fixed charges Pittsburg, Pa.—Feb. 7: ; 
nd all {ndebte ness of constituent and leased companies assumed by Union Traction Com- Oarborundum Mfg. Оо.............. 100 200,000 200000 oo | oe | 
any Standard Underground Cable Оо... 1.000.000 Q 10124102 B 
E с Practically all shares owned by Ошол Traction Company. Miscellaneous.—Feb. 7: ye» D rn 
d Lease to Frankford & Southwark Passenger Hy. assumed by Electric Traction Oo. 4 i : Md | 
e Leased to Electric Traction Company, Barney & Smith Car Oo.......com. 1, 000, 000 1470 18 H 
Controlled by Frankford & Southwark Passenger Railway. Barney & Smith Car Oo .......pfd. 2,500,000) 2 % 65141 .. EUN 
y Leased to People's Passenger Railway at $5 per share. Billings & Spencer Co............... мышы РОМ 88 |41 ET 
À Majority of stock owned by People’s Traction Company. Consol. Car Heating Oo e 1,250,000 3% 8, pas. Feb div.| 29 | 30 : 
i Leased to Union Traction Company. Johne Pratt Co — ы eee ee еге огаш вове оь * ped à ое 102 ~ 
; Lease transferred to Union Traction Company. rat & Whitney Go. . com. esas 88185 10 | 14 \ 
ү Leaned to United Traction Co. ata rental of 810.000 per an. 1n 1866-7-8, $20,000 p. a., in Ern" & Whitney Oo............pfd S iiS NE we 60 | 67 
ISI and $30,000 per annum thereafter payable semi-annually, rental declared as а divi- tHllwell-Bierce Co............. com. p 96 | 98 "x 
„„ Пу. Stillwell-Blerce Oo..............pfd et RP m 
end semii-aunualty Shults Belti pid. ees. |2 X Sept. 1, '9f. 107 [109 ue 
k Dividend ot 10 ° guaranteed by Reading Traction Company. ults t ng Oo.....-. e*cecoc 000925 eese an sees А 60 80 ross 
Dividend of 6 % guaranteed by Reading Traction Company. St. Oharles Car o MR d „185 | 90 pw 
т te 


wn Leased and operated by the Screnton Railway Company, formerly Scranton Trae. Oo. II * Unlisted. 
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 ELECTRICIT 


РЕВ, 9, 1898. | 
DAT e  ———————— ызы ыы ш Б, ITA UR. Du 
DONDS. 
PASSENGER RAILWAY. PASSENGER RAILWAY. 
Interest FFF Interest 
NAME. Bid. | Asked. NAME. ное Issued. Duc | periods. Bid. | Asked. 


— 


New Orleans La. 


Albany, N. Y. Date of Quotation—Jan. 81, 1898 | 
tation— Feb. 7 1898. ; ае орви 
Date о! Quo n Canal & Claiborne RR........1st mtg. бв. $150,000 $150,000 1912 M. & N. | 10035 | .... 

Tbe Albany Ry... . . . . Ist mtg. 5s. cose $29,000 |1905 es | osco |/Crescent City RR... Ist mtg. 68 А 50,000 1899] M. & N. 1CO'. 

The Albany Ry. Oo. . . . Cons. mtg. 5s.) $500,000 | 427,500 11930! J. & J. |l] ( Oreacent City RR.......Cons. mtg. g. 58. 5,000,000 | 3,000,000 1943 J. & J. Tw. | 70 
he Albany Ry. Co. ... Gen. mtg. 56. 750,000 | 875,000 1947 M. & N. III .-.. New Orleans City RR Jet mte.6s.| 416.500 | 399,000 1903 J. & D. | 106 109 
Watervieit Turnpike & RR. lst mtg. 850,000 850,000 |1919| M. & N. |*117! ; .. N. Orl'aCity RR.. le E ү 590 913 J. ` y ; 

2d ‚2 | cere . Orl’s City & Lake RR..1st mtg. g. 58. 5,000,000 | 2,599,500 1913 J. & J. 10034 10135 

Watervlelt Turnpike & BR.. тш. бв. 150,000 150,000 |1919| M. & N. |*115 N. Orleans & Carrollton RR.2d mtg. g. 68. 350.000 350,000 1907 F. & A. | 10 коны 

Troy City Railway Co...... . . . Ist 5s : ОРО кэш *10534 106%, о орсо Mix Cons. mtg. бз. 800,000 со 1912 I vee 911; 99 

— Charles St. . Со...... lst. mtg. 68. 800,000 5,000 1906 J. & D. | 108b; -— 
Interest guar. by Albany Ry. Co. 1$423,500 in escrow to retire New Or- i 

N Principe 9 interest guar. by ОД RR. Co.'s Ist mtg. bonds. 

‚Со. А outstanding. 
Baltimore Md. New York. 
Date of Quotation —Feb. 7, 1898. Date of Quotation—Feb. 7, 1898. 
Atlantic Ave. (Brookl PN t 500, 34 J. &. 
Baltimore City Pass. Ry. . lt mig. g. бв. 2,000,000 | 2,000,000 1911 M. & N. 115 116 [Atlantic A v. оте ate ae 59 000 399900 ie H pA 105 = 
Baltimore on Oo....... Ist mtg. 58. 1,500,000 | 1,500,000 1929| M. & N. | 115 | ...... Atlantic Av. (Brookiyn)..Cons.mtg.5a.| 3,000,000 | 1,966,060 1931 A. & O. |105 | `106 
m ‚| 1,250,000 1,250,000 11901) M. & S. | 108 107 , HE "e Int. 58. 000. b. A0 EUN . а 106 
Baltimore Trac. Oo..Exten. & Imp. g.6s,| 1 „250, : . Bro'dway & 7th Ave. lst 12,500 7,650,000 11943 J 22 ‘ 
No. Balto div. Ist 5«| 1.750.000 у e.lstcons. mtg. g. 58. 12,500,000 ,650,000 1913 J. & р. | 122 123 

Bal. Trac. CO.. No. v. Ist mtg. g. 58 1,750, 1,750,000 1912 J. & D. 116 . Broadway & 7th Ave Ist mtg. 5 1,500,000 1,500,000 (1904. J. & D 10574 

Central Pase. By Co..........18t mtg. Єз 96,000 117,000 1912 J. & J. | 112 .... [Broadway & 7th Ave. iss od xod 835 500.000 500.000 1914 J. & J : a ү 
Central Pass. Ry. OO. . Oons. mtg. g. 58. 601.000 580,000 1932 M. & N. 112 ...... Broadway Surface. ist tg. 53. 1,125,000 | 1,125.00) 102. . 44116 Д 
ty & Suburban Ry......let mtg. g 5-| 8,000,000 | 8,000,000 1922 J. & D. 115 | 16 Broadway Surface 2d mte. 1.000.000 | 1,000,000 1905. . | 10: *107 

Lake Roland Elev... ......at mtg. 5н. 1,000,000 | 1,000000 1912 M. & S. | 111 | .... | Brooklyn City ЕК, C.. ist cons. mt. Вы] 6,000,000 | 6.000000 1941 J K J. ns | 

Metropolitan Ry. (Wash.). let mtg. g. 56. 1,850,000 | 1,850,000 1925 F. & А | 11954 121 Brook! n City & Newtown. Int mtg. 58. 2,000,000 | 2,000,000 1939 J. & J. 11 | 115 

=r Brooklyn, Bath . E. RR.Gen.mtg.5s.| 1,000,000 445.000 1933 J. & 85 
{$151,000in escrow to retirelst.mtg. bds. Brooklyn Heights RR. . . . lst шиш 5. 250.000 250.000 1941, A. о 0024 é („ 

ase: rooklyn, Q’s Co. & Sub’n..1st mtg 5s.! 8,500,000 | 3,500,000 191 J. & J. 1061; | 108 
Boston, M Brooklyn, Q's Co. & Sub'n. . Ist cons. 58. 4.500.000 | 2.750.000 1911 M. & N. 80 

Date of Quotation ~ Feb. 7, 1898. sa : „у, || Brooklyn Rapid Transit. . gold 538. 7,000.00 | 5.151.000 1945! . . 017, 
Lynn & Boston RR....... Ist mtg. g. ds. 5,879,000 59900 152 T & D. | 16134 107 Bleecker St. & Fult'n Fer'y RR.latmtg.7s| 700.000 700.000 1900 . 105 Jos 
We 173 MC HS. prede Е WA 8.200.000 сю онх " E 195 с a N. > E. Кыр" cons. mtg. 78. 1,200,000 1,200,000 1902 J. & D. | 118 115 
nd Street Ry....... n. g. ‚| 2,000, ,000, 8 duis 'entral Crosstown 2. . Ist mtg. 68. 250.000 250,000 1922 M. & N. | 118 122 

а Сопеу Island & Brooklyn RR. Ist ntg. 53s 300,000 800,000 1903 J. & J. 104 105 
$91,674,000 In escrow to retire outstand- D. Dock, E. Bd'y & Bat'y R.gen.mtg.g.5s| 1,000,000 930,000 11932 J. & D. 115 117 

Ing bonds of absorbed companies. p Dock, E. Bd y & Rat y RR..scrip5 %.| 1,100,000 | 1,100,000 1914 F. & A. | 97 *101 

ighth Av. RR. Co..... Cert.indebt. 6 . 1,000,000 | 1,000,000 1914 F. & А. | 100 
Charleston, S. C 2 Кор 
eston, S. С. 424 St., Man. & St. Nich. Av.. Ist mtg.6s.| 1,200,000 | 1,200,000 1910 M. & S. | 116 118 
Баів o/ Quotation Feb. 7, 1893 15 SEN A mtg. ince. 6s. SE эз 1915 L & J. 05 "M 

. Ave. av. Ferry RR. lat mtg. g.5s.| 5,000, 5,000, 1993, M. & S. | 121 
[йк 0 BE: ate mig. 5s. R00 000 47,000 |1906: J. £l Metro olitan St Ry 9 id ur Е 5. 12.509.000 15.50% 1997 F. & А TA рт. 
п у yos КИСЕ n g. бв. N ГЕИ s.e » N соп venue Ry..Gen. cons. mtg. 58 1.600.000 1.600 000 1909 M. & N 1685 ‘ilo 

bus Second Avenue Ry. iius Deb.5s.| | 300,000 800.000 1900 J. & J. T 

fControlled by Charleston St. Ry .Co. yey ое I.). Ist iix бв 1,500,000 1,500,000 1922 J. & y 112 115 
uth Ferry RR. Co Ist 350,000 850.000 1919) .,... 2 , 
Chicago III. LS ree s : siat iie 53 5,000,000 | 5,000,000 1937 J. & J. 1257 125 
: ity-third Stree АРИЙ c МИ J. & J. iM 
Date of Quotation—Feb. 7, 1898. Twenty-third Street Ry. 3» n Deb. be 150,000 150,000 106 J. & 7. 103 103 
со C 6,000,000 | 4,619,500 1903 J. & J. 1057 | 10254 ff Rx. . . . Ist mtg. 53. 2,000,000 | 2,000,000 1912 F. & А 10% 106 
0 enger Ry st mtg. 68. : Ў 1 F. & A, | 103% | .... estchester Electric RR... Ist mtg. 5s. ‚000 500,000 1943 J. & J. 

cee I TE 6s. ооо 2 590005 1925 J. & D. à * 191,085,000 in escrow to retire gone mite d ич a? 

icago . Side . . Ist mtg. g. 58. 7,500, 500.000 |1929 A. KO.. опар: 

hicago & So. Side К. TT.. ..4%s,| 1,500,000 750,000 1907 J. & )J. 181, 50 000 in escrow to 

Chicago West Div. Ry Ist mtg 49, 4,010,000 4.040.000 1832 J. & T 168 |. obligations. retire maturing 

7 ke Street Elevated RR. . Ist mtg. g. 58. 7,571,000 | 8,751,200 1925 J. & J. | 8 5 {$552,000 in escrow to retire Ist and 2d 
etrop. W. Side Elev. Ry. . Ist mtg. g.5s.| 15,000,000 | 15,000,000 1942 F. & A. | 51% 52 ||mtg. bonds. 

North Chicago St. RR........ Ist mtg. 58. 8,171,000 | 8,171,000 1906 J. & J. | 101 10134 fre treasury, $80,000. 

North Chicago St. RR....Cert. indeb. 68. 500.000 500,006 1911 J. & J. | 103 | 103% { Guar. by Union Ry. Co. 

монь Chicago City Ry......1st mtg. 68.) 500,000 500,000 1900 J. & J. 10227 Toronto Canada 
orth Ohicago City Ry..... consol. 4148.] 2,500,000 | 2,500,000 1927 M. & N. 1024 .... : А ° 

West Chicago St, n. Ist mig. 38. 4,100,000 | 8,969,000 1928 M. & N. 10144 | 105 ... кутш 

cago St. RR........ Deben. 68. 2,700,000 700,000 1911 J. 101 101+; ||Montreal St. Ry. РАА 

IW. СМсаво St. RR... mts g. Bu. 12.500.000 | 6,000:000 1838 L. о осони te Be 4550000 | 2 200,000 102 Fl. 4 8. .. .. 

. 81. RR. Tunnel. . Ist mtg. 58. 1,500,000 | 1,500,000 190 F. & А. | lel 10174 || 1885, 000 per m. single track authorized. MA dod 
{Redeemable at option on 60 da. notice. $600,000 in escrow to retire 68 due In 1901. 

R 5 

cues is owned by W. Chicago St. RR. Date of Quotation— Feb, 7, 1898 
., lessee, Continental Pass. Ry............ Ist 1909 

nid and interns after Oct. 1, 1899, at Empire Pass. Ry... 18 me 7% 00.000 200.000 1900 J. & |. ү, 

ent. reene & Contes St. Ry. . Ist À ; 000 (1898) J. ; 22 

тше by W. Chi. RR. Oo., lessee. Lombard & So. St. Pads Ry Int Eu 5 9905 190,090 1901 Еу . 8 
Int. guar. by W. Ohicago St. RR. Co. B Pare. Ry ee . Ist mig. 78 250,000 250.000 1905 J. & J. Е. 
eople's Pass. Ry. . 2d 000 1911 EN 

Cincinnati, О. People's Pass. Бу.............. Cons nite s 112900 B 1912 М yu s 

Wate of Quotation— Feb. 7, 1898. Бе ровго. Ry. ea tra. cert. g. 48 5,698 210 о 1943 gout Т 
‚ ||Bhila. assenger Ry......lat mtg. 5 200,000 1910 у & J. |... M 

Оп. New. & Cov. St. Ry. Ist Con. mtg. g. 580 8,000,000 | 2.500.000 1922 J. & J. 997% 1000 Philadelphia Trac. Co........ Coll. tr. s 40 1,300,000 1 13.000 1917 P AA 104 105 
Mt. Adams & Eden Pk In. Ist mtg. 6 Ре 1071 Thirteenth & 15th St Е рф, 018.000 F. & A 105 
Mt. Adams & Eden P'k I ae g. 6s. 46,000 46,000 1900 A. & O. Л — Union P 1 St. Ry. Ist mtg. 7s. ,000 100,000 1903, А. & О РУТ ae 

Me 5 k In. . . Ist тоёр. би. 100,000 100.000 1905 A. & О. III „ [union Passenger Ву............... last mtg, 58. 500,000 500.000 191 A. & O . 

ў ma & Eden Р k Inc. Cong. mtg. 56 531.000 831000 1906 M. & S. 10714 | 10734 Union Traction Co................ Col tr. 48. 29,735,000 | 29.721.876 1915 A. & О. quis 
с aie St. Ry names Ist mtg. ба. 250,000 250.000 1912 M. & S. | 118% | 120% West End Passenger Ву......... lat mtg. 78. poo С C? 905 . О Lag 
ISo. Ооу. n. St. Ry....... 2d mtg. бв. 400,000 400,000 1982 J. & J. 126 130 West Phila. Pass. Ry......... Ist mtg. g. вн. 250.000 246.000 1906 А & o. 11570 

t Assumed dy the Оіпсі West. Phila. Pass. Ry 9 —＋—*—ũ ** 2d mtg. 58. 750, 000 750,000 1926 M. & N. 114% iis’ 
1$250.000 edi sare 1 Ry. Co. 2 The trust certificates were issued to 
i с o retire Ist mtg. bds. pay ше alaren of the Electric and 
eveland, О. eople’s Traction lines purchased. 
Date of Quotation— Feb. 7, 1898. Pittsburg, Pa. 

aBrooklyn Street RR. Co 1 Date of Quotation— Feb. 7 

Cin, New't Ey Oc st mtg. 36. 600,000 | 600,000 1903 M. & S. | 105, | 106 „ 

Oleveland ЫИ . о 8,000,000 2.500.000 1922 1. & J. PE we гона гох & „ ONE ба, 500.000 500,060 1255 M. & ч. Р 65 
level . Ist. 58. 2, 000, 000 2.000,000 1909 J. : entr ractio Oats deve ruis st mtg. 5s. 875,000 375,0 43 J. &. i 
ТАКАСА ДИ o lat mtg. g. 58. 8,500.000 1.249.000 1918, M. & S. 108 105 j||Citizens' Traction Со............. Ist mtg. 5. 1,250,000 | 1,950 000 1927 A к д. 115 

aEaat С . nt. Ry... Ist mtg. g. 58. 1 500 000 SMN M KN * Duquesne Traction Co......... Ist mtg. 5 1,500,000 An 1930 ; 10 77 

t Cleveland RR 1 „500, 1,500,000 1913 hi g. 5x.) 1,500, 1,590,000 & J. ] 

Ft. Wayne (Ind.) Elec Ry lave ЕЁ 6. 1,000,000 | 1,000,000 1910 M. & S. |1054 %%% Vallee. E ON) diio TEE ae 
rain (О. i A z. C. 68.| 600,000 . 1922 M. & N. е1'1 St. & Pleasant Valley.... ons. 58. 1,250,000 1,250, 212 107 UST 

tSt. hy. Qo. aed ае míg.6s.| 200.000 200.000 1922 J. & J. 100 | 102 |/Millvale, Etna & Sharpsburg.............. 5% 7500 | "rao 000 1023 МЕ 187% je 

== ’ pids. . . Ist mtg. 58. 600,000 600,000 1912 J. & D. | 107 | ... pure Trenton s мой. — 58. 250,000 250,000 13 J. & J. 105 ^ 
sburg Traction Co............ ! 750. 75 927 LO ies EE 

: e encrow to retire bonds of Pittaburg & Birmingham... lst Е 55 1,500,000 П 500.00 1929 M & N 104% "105 
{Interest р прапіея, marked a. Pittsburg & West End......... lst mtg. 5g, | 900,000 500,000 1922 J. &. 

г. by Oona, St. Ky. Co. *Pg'h., Allegh. & Manch. Gen. mtg. 5«| 1,500,000 1 40,0% 11999 A. & 0, | .... 114 
DetPoit, Mich. Second Ave. Traction CO. c 5% 2,500000 | 2.000.000 1194 J. & D, |.... 

ые of Quotation —Feb. 7. 1898, Sub. Rapid Transit Railway Co..........68./ 500,000 | 500,000 1918 M.& S. 

TO tizens’ St. Ry... 

The Dein павеце Isle Ry... 1 Be, 3 0 000 eco eed tecla 4 ое 3 F 

Detroit Ry. ... 186 mig. 5a. | „000 1902 A. & O. | sees |.... Date of Quotation— Feb. 7, 189 
— T &.58. 1,800,000 | 1,800000 1925 J.&D. | 973 | 98% MV 

181,150,000 in escrow ¢ к " І Ы s Newport Street В Co 

© гейге b po 3 MN sevo cus ITEM upon 5r 50.006 i 
Det. Oity Ry. and Grand River Sl. Ry. United Trac. & Elec. Co. . Ist mtg. g. 5+} 9,000,000 6.247000 des rA 103 ЕТ 
New Haven, Со | | 
пп St. Louis. 
Date ој Quotation— Fe т 
— Feb. 7, 18‹ 5 

и” Haven 8t Ry = "BR Date of Quotation— Feb. 7, 1898, 

Ww Haven (Edge wa Ту вё mtg. g. 56 600,000 600,000 191f M. & 8, | 102 . |IBaden & St. Louis ЕВ.......... Ist mtg. 5 250.00€ 

W ter Krause RR Div.) lst mig. 58 250,000 250,000 |1914 J. & D. | 102 *| — [Cass Ave. & Fair Gds. Ry... . Ist iig. Be. 2,000,000 | 1 201.000 1912 T x x 102" А 103 
"Mhesler Avenue RK. Dent: = бе. 500,000 500,000 |'91*| M. & М. | 102% Oitisens’ Rallway Oo.............16¢ mtg. ба.) 2.000,00 , 500,000 100% J. & J. | 1075; we 

n. g. бе 100,000 04,000 11901] M. & A 1 103 fOomp His. Un De. & Mer. Ter *«* ta. 1.000. OO 1,000,000 1913 J АЈ 1161 112 2 
* With interest 


*With interest. Unlisted. 
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NOTES FOR INVESTORS. 


Late quotations for copper are: 


Electrolytic, 107@10ic.; Lake, 10i@11c.; cast- 


—— ———— 
NAME A Е e 1 ПЕТАР 
А uthorized | Issued. |Due| periods. | Bid. | Asked. ing, 102(%{с. 
St. Louis. T ie ^ ү ee x 1 Company has declared a quarterly dividend 
Date o1 Quotation Feb. 7.1898 ) | 

Fourth St. & Arsenal St. Ry. lat mtg. 68. 350.000 50.000 1909 J. & J. | 80 85 A new tariff went into effect in Tasmania on January І, and under its provisions 

Jefferson Avenue Ry. .. Int mig. 5% 400.000 | 400,000 1905 M.& N. | 101 | з f electric light cables and insulators are subject to a duty of 10 per centum ad valo- 

чүн Hee А КАКОЕ Ist mtg. 58 1,500,000 1,500,000 1911 F. & А. | 104 107 rem. 

Missouri Once Soudan О ОСЕК 1,000,000 ' 700,000 1916 > 3 0 HN : А e : : ; io, e 

M У 8 | SUD 1913 w o: і M | The Philadelphia Times“ states that in 1897 the Electric Storage Battery Com- 

People’s RR. Co vöu lat mtg. 68. — 125,000 | 25.000 11902! J. & D. 08 101 pany of that city earned enough to pay three years’ accrued interest on the preferred 

| People's КЕ. бо... 2d mtg. 78. 75100 75.000 1902 M. & N. 974 | 100 | Stock. | 
cople» "m TR C . mtg. 68. 1,000,000 ( і | j : alti ) і | 

85 е оа рн ош ae 35 tae | о a T * T 10 103 " It is reported on good authority that the Baltimore Consolidated Traction for 

St. Тоша REL Cos . e le wate ЕЕ 2.000 G00 | 2,000,000 1900 М. & N. 100% | 10124 ie first six months of its fiscal year, July 1 to December 31, increased its net earnings 

iSt. Louis & Sub. Ry.. lst mtg. g. 5s.) 2000000. | 1,400,000 Пол F. & A. ich 10212 | more than $100,000. 

St. Lonis & Sub. Ry. .... Income 58. — 300,000 300,000 |... 60 64 The National Abrasive Manufacturing Compar 'apital 51.000,00 
Southern Electri Cons, ' "INT" 00 1900 M KN TN : 5 ETE een сари $ ‚000,000, has been 

ар 1 ү jn DEL | S 900 A OU Э MAN 1s 18 5 at Trenton, N. J., to purchase land in North Caroliua particularly valu- 

Union Depot RR. Co.. Ist cons. mtg. 68. 1,091,000 1,091,000 1900 A. & О. 103 10⁴ . 

Union Depot RR. Co......... Cons. mtg. 68. 3.500,000 1, 737,000 1918 J. & J. | 113 114 A receiver has been appointed for the Michigan City Street Railway, which is 
fOontrolled by St. Louis RR. Co. owned by Russell Harrison, son of ex-President Harrison, The liabilities are esti- 
iControiled by Union Depot RR. Oo. | inated at $40,000. What the assets are is not stated. 

і ё 11 Ф 0. 
1$200,000 in escrow to retire lat & 2d The New York '' News Bureau " says it is currently reported that there will be 

De FORSE some sort of astoek dividend made to the stock holders of the Edison Electric Illumi— 
n! MN ate nating Company at the annual meeting to be held iu a few days. 

ods. Contracts are being prepared by the superi | i i 

| ; К perintendent of the Third Avenue Rail- 

San Francisco Cal. road Company, New York, for changing the motive power on the company’s Boule- 
Date of Quotation— Feb., 1898. vard `` line and likewise for changing the Fort Lee Ferry and Fort G re li 

ving yu Fort George lines from 

California St. Cable RR. Ist mtg. к. 59.) 1,00 ,000 900,000 1915 J. & J. 118 | TH cable to electricity. 

Ferries & Cliff House Rx. . . Ist mtg. 6s. 650,000 650,000 |1914! M. & S. 107 TET id T т 

Geary St., Park & Ocean RR. Ist. mtg. 5s. 1,000,000 671,000 1921 A. & O | 100 The Boston ** Post" in a strong editorial on. telephone reform suggests that the 

а мос У Co..... 1st e g. e инн 3,000,000 1913 J. & J. 12 regulation of the, lephone business iu. Massachusetts be placed in the hands of the 

Metropolitan Rx. Co.... . . st mtg. PAL TE) E ML o озшдш... Dor MEM Gas and Electrie Liz 0 1551 UY " Post" TM , 

TOmnibus Cable COO lst mtg. 6ч. 2,000,000 2,000,000 1918 A. & O 123 talo hone retori E ira VV ; m S ane A зи ОМЕГА 

C оон 9500 0% a | 10155 lep ərin bi as been drawn up to be presented to the Legislature. 

tPark & Ocean RR........... „.....14% mtg. 686. 250,000 250 000 1914 J. & J. 10 |... 1 At the annual meeting of the Edison Electric [laminating Company of Boston, 

Powell St. Ry... N Ist mtg. бн. 700.000 100,000 1912 M. & S. 115 118 held on the Ist inst., the board of directors were re-elected, as follows: Walter C. 

E nx: „ S d 58. 1,000,000 900,000 |1918; M. & №. | 10934) 110 Baylies, Henry В. Cabot, T. Jetlersou Coolidge, Jr., €. H. Coster. George Dexter, C. 

0 . B а Со. D. Edgar, W. Powell Mason, John С. Rogers and George S. Silsbee. 
Hate о] Quslalon—Feb. 7. 1898 The stockholders of the Kinloch Telephone Company, St. Louis, have adopted 

Belt Ry. Co. . . C. mtg 58. 500,000 450,000 1920 J. & J. "m E a Ka in favor of issuing $1,000,000 in. ems. In speaking of the bonds Gen- 

Columbia Ry eret necne "е mtg. 68. 500,000 500.000 1914 A. & О. 40 eral Manager II. J. HPantord said that they luct all. been subscribed. for some time 

Eckington & е Hom». - mtg. 68. е 00) 200,000 11911 J.&D. 85 100 М pu enda i 55 of the compiny, but that they „had not de- 
etropolitan . Co....Coll tr. cons, 64. 500,6 500,000 |1901| J. & J 120 | 122 cided when the new bonds would be issucd, as they had not yet been printed or en- 
1$50,000 in escrow to retire Ist mtg.bda. ` graved. ` 

Miscellaneous i j| 
: A motion was made b fore Judge Simonton at Charles $5 C., Y 
Date of Quotation—Feb. 7. 1898. us wre: i sh „ ru eston, S. C., last week re- 
"Priest d Co ist mtg. 5s.! 2 à questing that the order allowing the Western U nion Telegraph Company until the 
Buffalo (N. Y.) Ry. Со... Cons. mtg. 53. оо 5 J. & J. | 108 105 April rules to tile their replication to the answer of the Railroad Commission as to the 
+Citizens’ St. R. (ind' polls). Ist cons, in. 58 оссо о а г. & А. 109 111 telegraph rates in that State b» res inde { or the time lessened. The motion was 
Ten St, Ny (Huifalo) et, mi . % a г x E 3 105 denied, therefore the company has until the April rules to tile its replication. 

Columbus (0.) St. Ry... dst cons. E. 58. 3 000) 261. 32 1 : . 7«-C'ongressnt: N Я ; 'ni 

Ое e aoe 1 J. & J. 91 97 x- ongressman John K ean has offered the Frecholders of Union County. N. J., 

[Crosst'n St. Ry. (Colu's, O.)..1st mty.¢.58! 2000000 ĩ 57200011933 T 5 535 $100,000 for a trolley road franchise between Elizabeth and Plainfield, Mr. Kean 

Denver City Cable By lat mite. E. бз. $000,000 | 8,400,000 1920 J. & J. | 94 10155 stipulates that the money Shall be used in widening the avenue on which the tracks 

„„ 5 г a о оро : оо 1933! A. & О. | „ e һе land. A E consisting of Fieeliolders Littell, Ogden, King, Wahl 

40ui: y.) Ry. s. . 58. 6,000. 931, g. : and Swain was: з confer with Mr. Kean in referene La] T à 

jj ооо 4 50 ооо 1930 1. & 1. 1112 0124 dU PLUS to A P rese in reference to details, The offer 

Fi No. Hudson Со. Ry (N.J.).Cons. mtg. 5s 3,000. 000 2 378,000 102 J. & J. 192 и otis o 

xo NO IG US 5 d о ооо 1928 NI. & N.. | The stock holders of the Eric Canal Traction Company, which is said to have the 

рей хуй. , Ton ceu А | НӨ asse exclusive right to equip the canals of New York State with electricity, held their 

Rochester (N. Y.) Ry. . let mtg. 5. 6.000, 0 2.000, 130 AE D. | "wig | 10872 aunual meeting last week, Directors elected. were: L. A. von Hotlipaun, W. G. 

St. Paul City Ry. . Cons. K. 5. 5,500. % | 4.28.00 0 1037 A. Ў m us Oakinan, К. 5. Hayes (i. G. H уеп, T. C, Pratt, F. W. Hawley, А. S. Heidelbach, 

St. Paul City Ry... .. Deb. g. 68. 1,000,000 | 1,000,000|1900| 777777 a 9276 Commodore P. Vedder and C, T. Lewis. At a subsequent. meeting the following 

| 27 0 о, S I.. A. von Holmann, president: F. W. Hawley, vice president; 
. T. Lewis, secretary. 


$21,000,000 in escrow to retire Ist and 


d mtg. bels. 

t#s00,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 

€8;00,00 in escrow to retire bonds of 
O. €. St. RR. Co. 

87, %% in treasury. 

£860,000 res' ved to redeem prior liens. 

800,000 in escrow. 


With int' rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


— 


Boston, Mass. 
Date of Quolation—Feb. 7, 1898 


Judge Gottfrie] Krueger. the million re Newark brewer and trolley magnate, 
has annonnced the cessation of hostilities between the New York & Philadelphia 
Traction Compiny and the Brunswick Traction Company. This clears away the 
only great obstacle for the New York & Philadelphia line by way of Somerville and 
Bound Brook and work on this line will bs rapidly pushed to completion. Another 
line is to run from New York to Easton. lu this connection it is reported that a 
trolley combination is on the verge of completion which proposes to connect Phila- 
delphia and New York by a direct trolley line. The new company is to be known 
as the L nion Traction Company of New Jersey aud is to. be capitalized at between 
$50,000,000 and $100,000,00U. 

The Mexican Government has published an order to the Mexican National Rail- 


` яр Su К en IS га А TE 1 “суы 
road Company aud the Mexican Central Railroad Company. notifying them that 
they must discontinue handling commercial and other telegraph messages between 


Edison Elec. Jlumtnating Co., Boston... 2,006,000 |  ...... Quar. 154 —— AM : 
General Electric Co.. gold coup, deb. 5«..! 10,000,000 | 8,750,000 1922 . 100%: .... m. n States and Mexico. According to the order the railroads may use their 
Pittsburg, Pa. E евтар B. solely to serve in safeguarding the running of trains.” The effect of 
Date of Quotation Feb. 7, 1893. " the ie 1 PN carried out, means that the telegraph service in Mexico must be 
Allegheny County Light C0 .... 68. 500,000 9 19110 J. & J 15 Мост P s 1] lines. l nder a contract between the Government aud the 
Allegheny City Electric Light............4«. 260,000 xw. [1918] А. &О. |...... |...... xad cH boa Company, operating by cable froin Galveston to Vera Cruz, with 
Westinghouse Elec. & Mfg. Co.Serlp 6s. 195,570 emcee! oe: M. KS. the Western Union from Laredo aud EL Paso, all international teleg der 
E Шот bcn bei ! 1 tional telegrams must unde 
; ` 7 > carried by those eompanies. The Postal Telegraph € 1 hich 
— (Feb. 7. 1893 dE Бы : : : un 8 е Posts eleyraph Company, жс 
Miscellaneous. : eg » : 000 has been using the railread lines for some time, holds that 1115 9 1 is „ 
Edison El. III g. Co. (N. York) Ist m. 58. 4,312, 4,312,000 |1910) ..... 111 А tutional and will uot be sustained by the Mexican cour 
Vdison El. IE. Co. (N. Y.) N m. E. 58. 15,000,000 2,1 6.000 |1933]  ...... 113 . D А Mexican Courts, 
Edison Elec. Ше. Co. (Brooklyn). . 2,500,000 1,500,000 19400 ........ . 12 Attorney General Grey of New ers e has ate T ' 
icon Klectrie Light (Philadelphia).. 2.000,00) % seus io 112 iae * 1 Den Jers y has begun suit in the Supreme Court of 
Edison Illg. Co. (St. Louis 4,000,000 sess [1023 F. & A. 90 кш ur a 5 " е bet nenmmatie Company, whose principal otee in the 
Mo. Elec. Lt. Co. (St. Louis). Ist mtg. 68. 500.000 e КЮ А. & О. | 4 %% эу... ne sitit is Sterte iu the nature of an information. The com- 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg. 68. 600,000 iusto 1921] QU Ev — Psas di „„ IE 12 50 for taxes and its charter was recently forfeited by proclamation by 
United Elec. Light & Power Co(N. X.). .] 5,000,000 ½ . .. |...) . 75 90 the Governor for the bon payment of this бах. The State understands that the com- 
5 N — - ү " still doing business, and the object of the suit is to force the payment of the 
TELEPHONE AND TELEGRAPH. кз a Ee. A the company to desist froin attempting to operate under its 
ä — ——— —— —xZ— — — — yV. —yvt:.— "ыы зу зу а, т 5 v will нне up for hearing February 14 Sone time since the 
Miscellaneous. | 1 the ы 1 its tek tothe Manhattan Trust Company of New York, 
Date of Quotation—Feb. 7. 1898 Philadelphia коо ae ot by Chancellor Мес. W. W. Allen of 
A merican Bell Telephone, ...... 7A. 1898 F. & A. 100% 104 , И TENE Company. 
NOSSA гаа „ e . eae bats ee ni National Conduit Cible Company of New York has brought suit in the Cir- 
M. P. us z ГЫ ер ; e K a 8 89 „5353 m ооо ее 108 22 cuit юп of 3 dtimore against the Kast ` м i . " 60; D i S | r 4 
; ` А ; өө | ag К Eastern Electric Company, David M. Newbold 
Chesapeake & Potomac Teleph. С 0 · 58. . .. . 1911 J. & D.] 1036 .... and James W. MeEiroy, receivers, and the United States Cun ae dle: 
clared void a mortgage made by the Eis'era Electric Company to the United States 
Aelia? INDUSTRIE S: ne ош ou July 15. 1597, for the purpose of securing an issue of bonds to the 
H D *.) t Ti 2 ч a *. : "ic Ы у, ? ES | 
мөр „ t: dE New York Company allexes that the bonds were never sold, 
Miscellaneous. | | tito i pes : 5 ompiny never received any returu for them; that the en- 
Date oy Quotation— Feb. 7. 1898 м, ** ыз » e 1 5 \\ Инаш. Atkinson, At that tune an employee 
American Electric Heating... peis es 500,000 | 600,000 S 18 .19 that it Sarina poe be i ee о н d s of Maryland. * ed 
Armington & Sime Eng. CO E "e Tnm . ТРИ Seas PLU xe ey || eee 25 Alu Karate 55 ere ne ws, bt ! mit t е Interest on the bonds Js 
Marne dé ulth CAE eee „ MEUM 1512 J. 4 J. ^95 100 aed т мын RR will be demanded of the receivers, It is alleged that 
Oarborundam M fg. 6000 ³ĩo0 . 696 22 ә оеоафвоте 1904 М. & 8. СЕРЕ ee А ‘ * . г Ol * anc JLS payment would he a fraud 11 } » (* T4 1 * Th 'ourt 
15.000 „> Какен Интел ат ип ) ; on the creditors. ecou 
' ann) эс Жо. шы Ж di. Jon the receivers from paying any interest on the bonds aud to enjoin 
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the holders from collecting either interest or principal. 


Ux 


Vol. XIV. 


Published every Wednesday by the 
ELECTRICITY NEWSPAPER COMPANY. 


Publication Office, - - 186 Liberty St., New Tork. 
Long Distance Telephone, 4091 Cortlandt, 


BUBSCRIPTION RATES: 


Стир STATES, - - += o o e « 
Іх OLURS OF FrvE ов MORB, - - e a œ 


Рювшен COUNTRIES, +e - e è a 3 
Smells CO fn. 
ADVERTISING RATES: 


As ELBOTRICITY reaches all classes interested in elec: 
trical work, its value as an advertising medium can be 
readily understood. Rates will be sent on application. 

Changes of advertisementa should reach the office not 
later than the Saturday preceding the day of publication. 


Entered at the Now York Post Office as second-class mail matter. 


THE TRADE SUPPLIED BY 
THE AMERICAN NEWS COMPANY, 


ашан 
CONTENTS. 


— 


Editorial Notes. 
A Startling Theory as to Electricity. 
Wind аза Motive Power. 

The New Trolley Systems and Snow. 
Under the Searchlight, - - . . . . 89 
The Caleulations of the Electrical Resistances 

of Alloys and Their Application to the Find- 

ing of Alloys of Definite Electrical Proper- 

tes. ByC.Liebenow,- - - . . . 88 
The Electro-Chemioal and Electro-Metallurgi- 

cal Industries of Europe. Chap. XIV.—Ozone. 


$2.50 
2.00 
4.50 
10 centa 


! ByJ. B.C. Kershaw, F. I, С 
! ROI OQ, -s «6 « 85 
; ds Patent Office Behind in Its work. — - 86 
| opies of Interest to Central Station Men. By 
| : Lent Francis A.Badt, . . . - ` 86 
ests on the Englewood and Chicago Electric 
Storage Battery Road. 87 
Nagnetio Winde. 88 
Smallest Electrio Motor.. - 88 
Patent Amendments, - - - . 88 
ч Special Prize Offer 88 
pe кш of Exhibitors at the Electrical Ex. 
New York Electri »» 
. "ur коен, ARA ч » 
Drawbacks—The Kind to Get, - 89 
Notes, е * е е е е 89 


белега! News, 


ul and Miscellanea, | | | m 

: dent Company Elections, — - - 91 
emmereial Paragraphs, . . 

Incorporations, as зы Шс | e 

Electrical Patent Record - - e 

Telepho „ ok - 
: ne and Telegraph, . z . - . 98 

trieal urities—$Stoeks, 


ваз, Ete., . 93 


Hotes fer Та 
ve 
du А - + 96 


NEW YORK, FEBRUARY 16, 1898. 


ground wire of a telephone, that the earth was ap- 


ares 8 
POSEEN OMS T LL 


EDITORIAL NOTES. 

Dr. William M. Grogs of Gil- 
A Startling lespie, III., claims that he has 
Theory as to invented an eleotrical maobine 
Electricity. which in his opinion will revo- 
lutionize the methods of produ- 
cing electric power. In a recent issue of the Sí. 
Louis Post- Dispatch he is oredited with making the 

following statement regarding his theory : 

„My purpose ів to capture and utilize the earth- 
seeking electricity. I am in opposition to the 
schools in believing that electrical force is induced 
and not static. Ido not pretend to be an electri- 
cian. Time will tell whether I am a scientist." 

It will be seen from the above paragraph that Dr. 
Gross holds that electricity is an induced and nota 
statio force as is generally believed. With a view to 
proving his theory correct, he has carried on from 
time to time experiments in St. Louis by means of 
kites, with questionable success. Among other 
things, Dr. Gross asserts that the earth and its atmos- 
phere go to make upan immense armature, with 
that portion of space between the earth and the sun 
as the electromagnet. His opinion is that the earth 
in revolving generates a powerful current, and he 
reasons this out as follows: 

‘‘ The sun is shining on one-half of the earth all 
the time, Its rays are vertical on some portion of 
the earth all the time. The space between the earth 
and the sun is heavily charged with electricity. 
Currents of this electricity are induced out of space 
by the revolution of the earth from west to east. In 
accordance with the rule of eleotric currents, they 
pass in the opposite direction, going from east to west. 
This is in obedience to the law, interpreted by Lenz 
more than sixty years ago, that induced currents of 
electricity always goin opposite directions to the 
electro-magnetic force producing the current. These 
ourrents are brought down to sud through the earth 
by the latter’s centrifugal force. This force tends 
from the center and toward the east. The ourrents 
tend from the east and to the center of the earth. 
When the center becomes surcharged the current 
flows off at about the 70th parallel, producing the 
north and south winds.“ 

The details of Dr. Gross’ machine have been kept 
secret, but his idea is to develop an apparatus that 
will bave proportionally greater centrifugal force 
than that of the earth. As the earth travels 17 
miles a minute, his machine is designed to go 
even faster, in order to induce the electricity that he 
is etriving to obtain. 

According to Dr. Gross! statement, be has not only 
developed to his own satisfaction a new theory as to 
electricity, but also offers a new and startling ex- 
planation as to the cause of the winds. His theory 
is said to have originated from a discovery he made 
several years ago, while experimenting with the 
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parently full of electricity. Possibly the line on 
which he was experimenting was affected by some of 
the stray currents from the trolley railways that bave 
been causing so much trouble with the telephone 
system lately in St. Louis. This would seem a 
reasonable explanation in view of the fact that up to 
the present the experiments he has conducted with 
his new apparatus have proven more or lees unsatis- 
factory. Further experiments are shortly to be 
made, however, in St. Louis, which should either 
prove Dr. Gross’ theory absurd or revolutionize our 
present doctrine and methods. 


& © * 


Considerable has been writ- 
ten of late of the great possi- 
bilities that lie in the wind- 
mill or modern aermotor for 
generating eleotrio current 
economically. A few of the sensational dailies bave 
pointed out from time to time how every high office 
building in New York oould, by erecting suitable 
aermotors on the roof, obtain enough eleotrio power 
by an arrangement of storage batteries to not only 
light the building but run the elevators as well. 
These papers have even endeavored to show by fig- 
ures that there is in the neighborhood of 500,000 
horse power going to waste every ten hours in 
Greater New York whicb could be had, practically 
without cost, for the taking. As far as figures go, 


Wind 
asa 
Motive Power. 


almost any horse power could be naned in this re- 


spect as going to waste without fear of contradiction. 
What amount of power the wind blowing over 
Greater New York representa in ten hours is an un- 
known quantity and cannot be figured out even 
approximately. 

There is no doubt but what there is a large 
amount of power in the wind, which if properly 
utilized could be made to do an enormous amount of 
work. The Saracens and Egyptians were well 
aware of this fact, and utilized wind power for 
grinding corn and performing otber species of work. 
As i8 well known, even in this country at the pres- 
ent day an improved form of windmill is exten- 
sively used, principally for pumping water, 

Probably tbe latest invention of this nature is 
that of Victor L. Ochoa, who has developed an aer- 
motor by means of which he proposes to tarn wind 
into electricity. His device differs from the ordinary 
circular form in that it consists of four arms with a 
solid shutter-like arrangement on each. The shut- 
ters swing on hinges. While the wind is driving 
two of the shutters, it lifts the other two, so that 
they offer the minimam of resistance to the wind. 

A local paper referring to the transformation of 
wind into electricity says: 

This conversion of energy, while i$ sounds like 
a startling proposition, is not such an extraordinary 
matter after all. Mr. Ochoa simply turns the power 
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of a windmill into electrical force. He accomplishes 
that much by the most simple process imaginable 
—that of attaching a dynamo toa windmill. 

„There's nothing extraordinary in that, except 
that no one seems to have thought of doing it before. 

The writer of the above paragraph would seem to 
assume that the running of a dynamo by means of a 
windmill is something that bas never been at- 
tempted. If we mistake not Dr. Fridtjof Nansen 
in his last attempt to reach the North Pole had the 
Fram equipped with a specially designed windmill 
which when operating drove a dynamo and far- 
nished the necessary current for lighting purposes. 
An aermotor erected on the roof of a building in 
Park Placein this city has been for some time euc- 
cessfully driving a dynamo in connection with a 
storage battery plant, the current from which has 
been utilized for incandescent lighting. From this it 
will be seen that there is nothing very new in the 
application of windmills to the driving of dynamos. 
There are probably several reasons why the wind- 
mill or aermotor has not been more universally 
adopted for the above purpose. In the first place, 
such а motive power is always more or less uncer- 
tain and cannot always be depended upon. There 
may be a calm just at the time it is found necessary 
to recharge the batteries, or the batteries may be in 
use when a breeze springs up. This would necessi- 
tate having two sets of batteries at a considerable 
cost. Another reason why aermotors have not heen 
more extensively adopted is probably due to the fact 
that current can now be generated with steum as a 
motive power very economically, especially in large 
quantities. The erecting of an aermotor and the 
installation of a number of storage batteries with a 
dynamo means a considerable outlay of money, 
especially when the cost of maintenance and renewals 
is taken into account. In certain cases it may be 
found tbat the interest on tbe batteries, generator 
and windmill, with the labor item figured in, will 
oost as much in the long run as the current could be 
purchas d for on the outside. But probably the 
chief reason why the power of the wind is allowed to 
go to waste when it could be employed for generating 
electricity is the same as that which prevents the 
use of theimmense power derivable from the tidee in 
both tbe Hudson and East rivers from being utilized, 
namely conservatism, or if not, lack of progress, a 
вв in availing ourselves of opportunities. 


slowne 
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There would seem to be а 
The New general movement on foot 
Trolley Systems among the street railway 
and Snow. companies, more especially 


in the Borough of Manhat- 
tan, to substitute the electric conduit system for the 
cable that is now in use. The Third Avenue Rail- 
road Company has now apparently caught the fever 
which its rival, the Metropolitan Street Railway Com- 
pany, bas had for some time, and proposes to equip 
its lines at no distant date with electricity. Among 
the lines to be at once equi pped with the electric con- 
duit system are the Forty-second Street, St. Nicholas 
Avenue and Manbattanville Railroad and the Diy 
Dock road. New lines are to be built on Washington 
Heighte, jointly by the rival companies, which will 
connect with the Forty-second Street line and wi! 
be operated by the underground trolley, To enable 
cars to be run continuously from Forty-second street 
to Washington Heights 16 was found necessary to 
adopt a uniform motive power. The Third Avenue 
Company bas therefore built a large electric power 
station near the Kingsbridge road. 

Officials of the Third Avenue road are quoted as 
atating that statistics they bave received in regard to 
the operation of the underground trolley in large 
cities have convinced them that electricity is not 
only mach cheaper than horses, but also less ex pen- 
sive than the cable. Furthermore. the underground 
trolley has shown ite adaptability to heavy traffic, 
and it apparently makes no difference whetber cars 
run on one minute bead way or five minutes apart. 


ELECTRICITY. 


There is little doubt but what in the long run 
electricity as a motive power is more economical than 
horses, but whether it is less expensive than the cable 
is rather questionable. In the first place, the copper 
in the conductors and feeders would oost more than 
the wire cables now in use. As far as the conduit is 
concerned it would cost as much or more to build than 
the cable conduit, for far greater precautions would 
bave to be taken in its construction to ensure proper 
drainage and in insulating the conductor. The power 
station would have to he equipped not only witb 
engines aggregating the same total horse power as 
now in use, but further with dynamos of practically 
the same capacity as the engines. Moreover, every 
car on the line would have to be equipped with 
motors, which would be another item of expense. On 
the other haud there i8 practically nothing to offset 
the increase of interest on the greater amount of 
capital invested. There is little or no saving in fuel, 
and consequently little caving in power. 

With the conduit trolley syetem there is always 
the chance of a short circuit occurring, as bappened 
recently on the new Madison Avenue line during a 
snow storm. The company stated that the trouble 
was due to tbe burning out of a plough. This may 
very possibly bave been the case, but it is rather 
strange that this should have occurred during the 
first heavy snow storm that has visited the city this 
winter. Whether the trouble was due to the current 
passing from one side to the other of the plough, or 
whether it was due to the fact that the ground was 
covered with snow makes little difference — the 
short circuit occurred and disarranged the ќгаћіс 
for some time. We are curious to see what the next 
heavy snow storm will develop. 

Col. N. H. Heft, the chief electrical engineer of the 
New York, New Haven & Hartford road, is said to 
have been well pleased with the bebavior of the third 
rail system during this same snow storm, The New 
York Sun refers to the matter as follows: 

“ Меп morning came to-day every track was 
buried deeply in snow. Steam locomotives were 
sent out with the snow ploughs to clear the line be- 
tween here and New Britain, and as soon as the tops 
of the rails were uncovered the electric current was 
turned on and trains were started at 9 o’olock. 
These trains have run all day, keeping close to their 
half-hourly schedule without difficulty, and the 
electrical engineers report that although all the rails 
were surrounded with snow there was no loss of cur- 
rent. 

* On the Berlin branch, running from Berlin to 
New Britain, there were no snow ploughs sent out, 
but two or three trains were pushed over the line by 
steam locomotives, во as to uncover the rails, and 
then the electric cars were put to work and con- 
tinued their trips all day.“ 

The rather striking feature of the above account 
would seem to be the fact that if it had not been for 
the «team locomotives it would have been impossible 
to operate the road. And yet this severe test, as it is 
called, has been hailed by the General Electric Com- 
pany and the officials of the road as proving beyord 
a doubt the capability of tbe third-rail system coping 
successfully with any kind of weather. According 
to this it will be seen that every third-rail system 
operating in the open will Fave to be equipped with 
a number of steam locomotives to clear the track of 
snow and keep it clear during the inclement season. 
We are obliged, of oourse, to accept the company's 
statement as to there not having been any loss of 
current when the conducting rail was surrounded 
with snow. 

We do not wish to be misunderstood and have 
our readers infer that we are in any way opposed 
to electricity as a motive power where it can Бе 
utilized to advantage, but, as we have several times 
stated in our editorial columns, electricity has fre- 
quently been adopted by companies to supersede 
some other form of power, not on the score of econ- 
omy, but for various exploitation purposes, or often 

as an excuse for watering the stock of a corporation. 


(Vou. XIV., No. 6 


— — — 


Under the Searchlight. - 


Notes and Comments on Various Topics, 


THE following taken from the New York Morning 
Telegraph describes one of the General Electrio's 
methods of getting orders and quieting recaloitrani 
persons : 

Ralph Beach, of General Electric, will go down to history 

asthe greatest living exponent of the art of “jollying” 
known tothe century. Few men can hold high-salaried 
positions because natural financial ability is supplemented 
by an infinite fund of tact in smoothing the wrinkles out of 
ill-tempered foreheads. Mr. Beach is the good fairy of 
General Electric. When everything is drifting ina direc. 
tion that seems to threaten a wreck of worlds and crush of 
matter Mr. Beach із саПеа upon to use his magic wand. He 
has never been known to fail in straightening out а tangle 
between the company and an exacting customer or to send 
away mollified the man who comes to the Edison Building 
bent on " cleaning out that nest of thieves." Mr. Beach 
has one trick, but he playsit for а big success every time. 
When a man says d n General Electric," Mr. Beach, 
instead of getting warm himself, says: "You're dead 
right, old man. To һ——1 with General Electric. The 
whole combination is ns bad as leaky boots. The less you 
have to do with them the better." This is so different to 
what the angry man expects from s member ofthe execu- 
tive force of the company that he is startled. Then it 
flatters him to feel that the other man so thoroughly agrees 
with him. He came braced up for a fight. but Mr. Beach's 
soft answer leaves him defenceless. Then comes the in- 
vitation to lunch, with wine and cigars, and later the 
executive force of General Electric chortles with glee asit 
listens to Mr. Beach's story and counts the profit onthe 
additional order he bas taken from the man who came to 
kill them all. 

It is now universally conceded that many a true 


word is spoken in jest. 
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THERE are times when the Western Electrician is 
on the right side in General Electric news, but the 
following from their issue of February 5 is evidently 


a blunder or a joke: 

The General Electric plant at Schenectady, N. V., it ia 
reported, is running day and night to keep up with the 
large amount of work on hand. The company's new fiscal 
year was begun February 1, with contracts aggregating 
$21,000,000 and cash in the treasury of $2,500,000, it is said. 

The Western Electrician should bave learned hy 
this time through the columns of ELECTRICITY that 
the business done by the General Electric Company 
in the past two years has hardly amounted to $24,- 
000,000. Our Western contemporary evidently got 
this news item from a floating paragraph in ole of 
the financial papers intimating that the С. E. Com- 
pany bad new business on hand at the commence: 
ment of the present fiscal year amounting to 54,000. 
000. There is a wide difference between that figure 
and $24, 000, 000 —but what's the difference ! 

x K * 

IT is stated that Marshalltown, Ia., is experiment- 
ing with a street-car motor that is expected to drive 
the trolley out of existence, or the enthusiastic 
papers of that city are much mistaken. Is uses 8 
combination of gasoline and storage batteries, 18 
noiseless, is said to get there with all four of its 
wheels, and is in every way srtisfaotory as far as it 
has gone. It is in an experimental stage so far, and 
is having an average of two bieakdowns a week, 
but the defects are being remedied, and then itis 
going to astonish the world, so the unsophisticated 
inbabitants of Marshalltown think. 
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MR. J. M. HILLs, who soably represente the Bryan- 
Marsh Company in Chicago, has been in New York 
several days as the special envoy of the Northwestern 
Electrical Association to secure the co-operation of 
the Eastern central station men, manufacturers and 
dealers in the proposed trip of tbe North western 
Association on the lakes immediately following tbe 
Convention of the National Electric Light Assooia- 
tion in Chicago in June next. 16 is the inten- 
tion to oocupy four or five days on this trip, & fine 
steamer being ohartered for the purpose. It will be 
obvious to every one who contemplates attending 
the June Convention that this will afford ап exoel- 
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lent opportunity to enjoy a healthful and delightful 
pleasure trip and cultivate social acquaintance with 
many persons worth knowing. 

x NK * 

Fok weeks past the Alabama and Georgia tele- 
phone line passing through Mountainsboro has been 
ont by unknown parties, wires beat in two by rocks, 
and poles torn up. The matter was turned over to 
Deputy Sheriff Noel and he has been watching the lire 
at different points. On a recent night Joe Chavies 
and Cisero Bruster, two young men, came up within 
afew feet of where the deputy sheriff was standing 
and soon bad the pole down and the wire in two. 
They were arrested and carried to jail at Gadsden 
next morning. Some one asked them what they 
meant by such work; they replied, '' Meanness, I 
rekin,” 
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We gather from a Spanish paper that tenders for 
з direct cable from Spain to Cuba will most likely 
be advertised for this month. We trust that this 
proposed new connection between Spain and Cuba 
will be the means of more accurate war news being 
transmitted to the mother country and will be more 
successful than the other recent attempts at a concil- 
iation or annihilation of the Cubans. 


THE CALCULATIONS OF THE ELECTRICAL 
RESISTANCES OF ALLOYS AND THEIR 
APPLICATION TO THE FINDING OF 
ALLOYS OF DEFINITE ELECTRICAL 
PROPERTIES.* 


BY C. LIEBENOW, 


( Continued from page 69.) 

The resistance of alloys made out of metals of the 
class А can therefore be very easily computed as the 
reciprocal value of the sum of the conductivities of 
the constituents. 


R = ——-—— 
п 1—n 
— Ж — 
Ti Us 
In this'equation т, and г, designate the resist- 
ances of the components of which п and In parts 
respectively are contained in the alloy (n and 1—n 
expressed in parte of volume, the total volume taken 
аз = J). 
For other alloys a second member has to be added 
on account of the thermo-electrio force. The total 
expression is a very comprehensible form, viz.: 


LA Ta N 1— n 

which can be easily remembered. The equation 
coutains four constant quantities: г, and г, are the 
resistances of the pure metals of which n and 1—n, 
parts of volume, are alloys; a, and a, are two more 
constants which must be computed from the resist- 
ances of two alloys. If this has been done, the equa- 
tion will give us a resistance of every alloy of any 
proportion. | 

It the fraction is reduced, the equation becomes 
one of the third degree with respect to л. If we 
therefore mark the resistances R as ordinates on 
Cross-section paper, n tne absoissas, we obtain a 
curve of the third degree, which has a maximum 
Within the range to be considered. 

I have tested the agreement of this curve with 
atual observations taken from a known series of 
вы and wish to demonstrate some of the 
npe you. This curve, Fig. 28, represents the 
à ver alloys. You will see that the curve rises 
i У in the beginning and continues to rise slowly 
— e slowly but finally falls down in a rapid 
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way. This shows that just а small percentage of one 
metal alloyed to another one causes a large change 
in the resistance. The resistanoe of silver increases 
with the addition of 1 percent. of gold about 20 
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the first teat of my theory the series of alloys of two 
rare metals, viz., the silver-gold alloys, as for this 
the conditions for absolute purity could {be best ful- 
filled. You see here in Fig. 28 the result. The 
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per cent., and in the same way the resistance of gold 
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measurements applied were made forty years ago by 


increases by the addition of 1 per cent. silver 16 per 
cent., notwithstanding silver is a much better oon- 


— — 
ШЕ 

LL. 

EH 

By d 
L. 
Fg 
E 
x 


ЈА 
ia 


Ag 


0 2 


И TTT Aw TTT TT 
—— — —— 
— — —äUé— LLL. 


й 
[E LL — 
— — — 
Titty ttt — 
PET TT — — 
PTET TT ET Ee Ey 
0 30 40 60 60 70 80 9 


Vol % Gold 


Matthiessen and Holzmann. These scientists de- 


termined the conductivity of eighteen gold-silver ө 


alloys at ordinary temperature, which was in every 
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phosphorus or any oxide bas still а much more сазе carefully noted. They used the conductivity of 
marked influence upon the resistances of metals. pare silver at zero degree centigrade as unit. 


You can apprehend from this how important exact 


I reduced the data to ohms at 0° C. and marked 


measurements are if you desire to have the metals them as orosses in the cross-section paper, using the 
exceedingly pure. On acoount of this І selected for resistances as ordinates and the volume per cent. of 
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gold as absoissas. From this data of measurements 
I have computed the constants a, and a, as 2. 70 and 
3.09, whereas the specific resistance of gold is 
.021326 and of silver .015623; the formula for the 
gold-silver alloy is therefore, if we express n not in 
parts of the total but in per cent., as follows: 


1 1 

R, = озы == 
9% gold 9%; silver 270 309 

2.1436 1.5623 2% gold % silver 


Out of this formula I have computed the reeist- 
anoes for alloys varying from 5 to 5 per cent. in gold. 
These values I have connected by a ourve as shown 
in Fig. 28. I must confess that the agreement be- 
tween the observed and computed values bas widely 
surpassed my expectations. The observed data are 
falling almost without exception within the line of 
ourve. 

The observations therefore have verified the оог- 
rectness of the formula. 

In Fig. 29 you will see the series for the gold - oop- 
per alloys. The agreement is not quite as good, but 
as cast F very кайы D becomes коше porous, slight de- 


times it disappears entirely, and sometimes it be- 
comes even negative. 

We will probably make no mistake in assuming 
thatall four constants of our equation will be in 
some way influenced by temperature. For the two 
first ones, viz., т, and r,, as already mentioned, the 
above named coefficient holds good. For the other 
two constants in the second member of the equation 
the influence of temperature is however very small, 
indeed so small that I have succeeded as yet in find- 
ing it for copper only. In all other cases it is not 
noticeable, and in general can be neglected. 

If, for the sake of simplicity, we designate the 
first fraction in the above equation as 4 and the 
second fraction as B, we will get for the approximate 


value 
Е(1+у{)= А(1+а і) + В. 

Неге у designates the temperature coefficient of 
the alloy and a = 0.004. If we solve this equation 
with respect to y we get 

A 
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bui cb to this formula the io ermpersture оо- 
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metals undergoes when two of ‘hem аге alloyed 
stand in close agreement wit" our other experi- 
ences, without having to resort o the assumption of 
metal compounds. 

We will now turn our attention for a short time to 
the other changed physical properties, and we will 
consider how other substances behave if mixed. We 
will pour together two liquids which will mix with 
each other in any proportion. We will take 50 liters 
of water and 50 liters of aloohol, pour them together 
in a 100 liter vessel and stir the mixture well. The 
result will be that we will not have 100 liters of 
mixture but only 97 liters. Now what is the cause 
of this contraction? Modern physics teaches that 
liquids are nothing else than compressed gases 
which stand under a very high internal pressure 
acting normally to their surfaces. This pressure is 
the result of forces acting between the single mole- 
cules. We could designate it as a pressure of cohesion. 
In the interior of the liquid this pressure is acting 
upon the molecules uniformly from all sides, but on 
the surface it is one-sided, acting towards the 
interior, It is as if the uppermost skin of the 
liquid compresses the body of the liquid. And 
this pressure amounts toabout 2,400 atmospheres for 
aloohol at 0° С. and to about 10,700 atmospheres for 
water. When we mix alcohol with water, then not 
only do alcohol molecules come in contact with al- 
cobol molecules, and water molecules with water 
molecules, but alcohol molecules come also with 
water moleoules in counter action, and the total 
pressure of cohesion changes its value. If we had 
separated in a cylinder the 50 liters of water and the 
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50 liters of aloohol by a loose membrane, so that one 
liquid was above the other, and we wished to com- 
press the 100 liters to 97 liters by the aid of a hy- 
draulio press, it would certainly require a pressure 
higher than 1,000 atmospheres. 

Such an inorease of the pressure on tbe surface 
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viations must be expected. T he curve is computed 


from the formula : i 


R, —————-——— x 
0; gold 2, copper 
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2.1436 1.677 % gold у copper 
The constants of the second member I have rounded 
off, leaving it for the future to correct them still 
further. It is remarkable, that the constant for 
gold is exactly twice as large as the one for copper. 
In other cases I have found mostly simple ratios. 
This however seems to be incidental only to silver 
aud gold, for which the best series of observations are 
at hand. 
If we give our attention to a factor which plays 
a very important part in the resistance of metals, viz., 
the temperature coetlicient of resistance, we find 
that this coefficient is much more influenced by the 
alloying of metals, as aiready mentioned, than the 
resistance itself. Temperature variations, as is well 
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known, bave a very marked influence on the resist- 
ance of pure metals. The average coefficient is about 
0,004, which means that if the resistance of a metal 
at 0° C. equals 1, this resistance will be at a tem- 
perature /* C., about equal to 1 + .004t. 

If, however, we alloy two metals, the temperature 
ooeffioieat becomes in most pases very small—some- 


efficient of most of the alloys: can be very olosely 
computed. I havefound as yet that only alloys 
containing copper show a noticeable discrepancy, 
and the reason for this is due to the faot that copper 
changes its internal molecular conductivity for beat 
considerably with change їп temperature. If this 
conductivity at 0° C. equals 1, it is at t^ C. equal to 
1 + .0000 t. 

This coefticient I have determined from a series of 
observations made by Feussner upon copper-nickel 
alloys. The alloys were made by the firm of Basse & 
Selve, of Altena, Westphalia. They contained, how- 
ever, according to Dr. Feussner’s analysis, impurities 
of iron, manganese, zinc, etc., in sufficient quantities 
as not to be negligible for our purpose. The *agree- 
ment between calculation and observation, Fig. 30, 
is nevertheless satisfactory, and it shows that a nega- 
tive temperature coefficient of such alloys is ex- 
plainable by our theory. The formula for the cop- 
per-nickel alloys is the following: 


1 + 0.004 ¢ 1 
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41.3(1-4- 0.0006!) 
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1.3 1.82 л 96 Cu 
We see, therefore, that the herein shown remark- 
able changes which the electrical resistance of 


Р,(1 + у t) БУ is 
% № 


must be accounted for by the interaction of the 
molecules of water and alcoholin the mixture. This 
increase, which the molecules are causing apparently 
with such little effort, has nevertheless tbe same 
effect on the liquid as we could accomplish only by 
means of sufficient hydraulio pressure, Similar 
changes in the pressure of cohesion may be expeoted 
when we mix two molten metals together. 

But also in the solid state there must be forces 
acting of similar magnitude; and there may be in 
many alioys a much higher pressure acting nor- 
mally to their surfaces than are acting in their con- 
stituents. 

It is well known to you that ioe, for example, wil 
melt at a lower temperature than tbe normal tem- 
perature 0° C. if under the influence of bigher pres- 
sure, and in general the melting point changes with 
the pressure. If we consider this fact, the changes 
in melting points of alloys do not seem to be excep- 
tional. The same consideration explains their 
changed specific weight, their high tensile strength 
and the high luster often found in alloys, The metals 
in alloys often behave, not only as if they were 
hammered together with heavy steam hammers, but 
the increased pressure of cohesion remains perma- 
nently. It may һе well to mention, however, that 
this pressure may occasionally become smaller after 
the alloying of the metals than the mean of the con- 
stituents would indicate. The assumption of pew 
metallic compounds with absolutely new properties 
seems therefore entirely superfluous so far as all cases 
yet mentioned are concerned. 

Does it not seem probable, therefore, that chemical 
compounds of two metals do not exist? 

(То be continued. ) 


The General Electric Company owed on January 
1, 1898, 81,339,380 accumulated dividends on its Pre- 
ferred stock. These dividends have not been paid 
since July, 1898. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid op its common stock since August, 1893. 
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THE ELECTRO-CHEMICAL AND ELECTRO. 
METALLURGICAL INDUSTRIES OF EU- 


ROPE. 


BY JOHN В. С. KERSHAW, F. I. С. (LONDON). 


Chapter XIV.—Ozone. 


The production of ozone upon an industrial scale 
by means of the silent discharge of alternating cur. 
rents of electricity at high potential, has been 
attracting during recent years considerable attention 
from electricians and chemists in Europe. Though 
up to the present date the instances in which ozone, 
or ozonized air, is being produced and applied to 
industrial purposes upon a business basis are few, 
yet one or two such commercial installations exist. 
The possibilities of advance both as regards the more 
economical production of ozone by the electrostatic 
method and the widening of its field of application 
are aleo hopeful, and therefore some account of the 
process and apparatus used to produce the ozone, 
and of its applications both actual and suggested 
may rightly be considered to be within the scope of 
these cbapters. 

Ozone production is not yet an industry; but it is 
one of those newer branches of electro-chemical 
progress which may show startling developments in 
fature years; and the record of past progress and 
present achievement is certainly worthy of theatten- 
tion of readers of ELECTRICITY. 

Chemical Properties.—Ozone is а gas and is a con- 
densed form of oxygen, three atoms of oxygen being 
contained within the molecule of ozone, as opposed 
to the two atoms which form the molecule of ordi- 
nary oxygen. The chemist is acoustomed to picture 
the moleaules of oxygen and of ozone to himeelf by 
the following graphic formule, in which the circles 
represent atoms of oxygen, and the straight Jines the 
chemical bonds or affinities : 


o 
0= 0 а 
Oxygen. Ozone. 


The extremely active oxidizing and disinfecting 
Properties of ozone are due to the ease with which it 
gives up its third atom of oxygen and reverts to the 
ordinary moleoule of oxygen containing only 2 atoms. 
This liberated single atom of oxygen is in what 
chemists describe as the nascent condition, and in 
this state it can effeot chemical changes impossible 
to the ordinary molecule of oxygen. 

In calculating the oxidizing or bleaching effects 
that may be expected from the action of a given 
quantity of ozone, it is necessary to remember that 
only one-third of its oxygen is effective.t The 
ozonized air produced by the forms of apparatus de- 
scribed in these chapters rarely contains more than 
5 рег cent. ozone, and it therefore follows that the 
effective oxygen it contains seldom exceeds 1.7 per 
cent. This very dilute mixture of ozone with ordi- 
Пагу air is however a very efficient bleaching and 
Sterilizing agent, The presence of ozone in air is 
generally revealed by a sharp, pungent odor not un- 
like that of air containing a small percentage of 
chlorine. If a pieoe of filter paper moistened with a 
solution of starch containing potassium iodide be 
to ozonized air, a gradually deepening 
Purple stain is produced upon it due to the libera- 
tion of the iodine and to the formation of purple 
iodide of staroh. This is the most simple aud most 
delicate test for the detection of ozone in air. 

There are three different methods by which oxygen 
can be converted into ozone. If a stick of phos- 
phorus be left in a closed bottle half filled with 
Water for several days, ozone will be found in the 
1 air. This is the chemioal method. If a 
Шо, sulphuric acid in water be electrolyzed 
А тда n or gold eleotrodes, ozone will be found 
in ace of the anode. This is the electrolytio 
. It eleotricity at high potential be dis- 
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Wholeof tes that under certain conditions the 
Ind., Vol. Xyp Een enters into reaction, Jour. Soc. Chem. 
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oharged through air, ozone will again be produced. 
This is the eleotrostatio method. Whenever a frio- 
tional electrical machine is worked, small quantities 
of ozone are produced, and their presence may be 
easily detected by one's nose. Although ozone can 
be produced by the three methods described above, 
the industrial production of ozone has only been 
attempted by the latter method. One of the first 
forms of ozonizer based upon use of the silent elec- 
trostatio discharge was that designed by Werner 
von Siemens in the year 1857+, and all later forms 
are merely modifications of this earliest apparatus. 

Siemens’ ozonizer consisted of two concentric glass 
tubes. The inner tube was provided with an inner 
covering of tin-foil, while the Outer was provided 
with an outside covering of the same. The tin-foil 
coatings were connected to the opposite poles of a 
source of high tension electricity, and air was passed 
through the annular Space between the two glass 
tubes. Althougha very large number of modifica- 
tions of this Original ozonizer have been patented, 
only four of these need olaim special attention. 


The Andreoli Ozonizer.—Thig ozonizer consists of 
alternate parallel surfaces of metal and of a dieleo- 
tric. The metal electrodes are long narrow boxes, 
and water or some other conling fluid is circulated 
through them in order to keep down the tem pera- 
ture, heating being one of the chief obstacles to good 
work in all forms of ozonizer.} The metal surfaces 
are covered with points to facilitate discharge of the 
electricity, there being 46 rows of points to the 
Square foot. Andreoli states that an ozonizer possess- 
ing 12 metal electrodes would possess 53,760 points. 
These hollow point- bearing electrodes act on both 
surfaces, and are connected alternately to the poles 
of the high-tension transfurmer. This form of ozon- 
izer, in which only one dielectric surface separates 
the metal eleotrodes, and in which the ozonized air 
is therefore in direct contact with the metal, is called 
by Andreoli an open ozónizer," in contradistino- 
tion to those forms possessing two dielectric surfaces, 
which he calls “© closed ozonizers." The oxidation 
of the metal is stated to be slight, and the gain in 
effiviency that results from dispensing with one di- 
electric surface between each pair of electrodes is 
stated to be considerable. This “open ozonizer?? 
has yielded 35 grams ozone per EHP. hour in contin- 
uous work, while for short periods a yield of 48 grams 
has been obtained. Alternating currents of 10,000 
volts have been used in the experimental work. 
Andreoli states that the maintenance of a low tem- 
perature and the quick withdrawal of the ozonized 
air from the apparatus are the ohief conditions of 
good work. Further details of this apparatus, and 
of Andreoli’s views upon the theory of the silent 
electrostatic discharge, will be found in the article 
named below.7 Mr. Edward Beanes, who experi- 
mented in this field some years ago, has recently 
been oontrovertipg Andreoli's assertion that points 
increase the efliciency of the ozonizer. He asserta 
that the direct opposite is true, and states that even 
the air ought to be filtered through cotton-wool be- 
fore entering the ozonizer in order to remove parti- 
cles of dust which might otherwise settle on the 
metal plates and act as points. Those who wish to 
follow the discussion that is now being carried on 
between these two disputants are referred to the 
papers mentioned below. || 

The Andreoli open ozonizer has been at work fora 
considerable period at the works of Messrs. Allen & 
Hanbury, manufacturing chemists, London; the 
ozonized air produced here was used chiefly for 
bleaching and thickening oils. The patents are now 
owned by a small syndicate, who are seeking to ex- 
tend the commercial applications of ozone and ozon- 
ized air. 


Po ig. Ann. Phys. Chemie, 1857, 
150 isa very unstable form of oxygen, and mere 
heating is sufficient to cause its reversion to the ordinary 
m. 
i Ozone, Its Commercial Prod пе оп апа ebb acetone: 
E. Andreoli. Jour. Soc. Chem. dnd., ebruary, 1897. e 
| Jour. Soc. Cem. Ind., Vol. XVI, p. 395. Electrical Review 
(London), December, 1597, 


| 8B 

—Se — 
The Tindal and Van der Steen Ozonizer.—'This form 
of ozonizer has been at work for aconsiderable period 
in Paris, in connection with experiments upon the 
Sterilization of Seine water. The results obtained in 
the first series of experiments were sufficiently prom- 
ising to lead to the renewal of the concession from 

the Paris municipality for another three months. 

The writer bas not been able to obtain from Baron 
Tindal any details of the form of ozonizer used at - 
Paris, or of the actual output of ozone per EHP. hour, 
although he applied some months ago for informa- 
tion. The water is sterilized by passing through 
towers containing perforated plates or coke, in which 
it meets with the ozonized air. The ozone produced 
by 1 EHP. hour is stated to be sufficient to sterilize 
5,000 liters of water. This method of water purifi- 
cation is also receiving trial in Caloutta, a plant 
valued at $24,000 having been prepared and sent out 
by the British Electro-Ozone Corporation of London 
in the summer of 1897. 

The Yarnold Ozonizer.—A third form of ozonizer 
that has received trial upon a scale approximating 
to those of actual industrial operations is that pat- 
ented by Yarnold and protected by British patents 
Nos, 2,488 of 1894 and 24,289 of 1895. 

The form described in the first patent consists of a 
box filled with glass plates, the alternate ones coated 
on опе side with gold leaf, These latter are con- 
nected to the poles of the transformer, alternate 
plates being connected to the positive and negative 
poles. Oxygen, or air, is passed through the spaces 
between the plates when the apparatus is at work. 

With this form of ozonizer the inventor recom- 
mended alternating currents of 125 frequency and 50 
volts; in his later patent he recommends 12,000 volts. 
The experimental plant now at work is stated to be 
yielding 1,800 to 2,000 cubic feet of ozonized air per 
hour, but the percentage of ozone in this air is not 
given. 

The cost of a plant capable of producing 10,000 
cubic feet of ozonized air per hour is given as $6,940, 
and the cost of running it with electrical energy at 
8 cents per kilowatt hour is estimated to be under 1 
cent per 1,000 cubic feet of ozonized air produced. 
The experiments conducted with this form of ozon- 
izer during the continuous run trial of nine months to 
which it has been subjected, have related to the use 
of the ozonized air for sweetening foul beer-casks, 
the drying and thickening of linseed oil, the season- 
ing of linoleum, and the produotion of hydrogen per- 
oxide. 

The Siemens & Halske Oæonizer. This form of ozon- 
izer has been at work since the year 1894 at a bleach- 
ing works at Greiffenberg in Germany, where the 
ozonized air is used in conjunction witha weak solu- 
tion of bypochlorites for bleaching purposes. It is 
a curious fact that the bleaching of linen fabrics or 
cotton goods cannot be effected by the use of ozone 
alone, but that when chlorine and ozone are used al- 
ternately most excellent bleaching results are ob- 
tained, 

The Siemens & Halske form of ozonizer оопзївїв of 
а meta] inner tube enc]pded in a larger glass tube, 
covered on its outer side with tin-foil. Since there is 
only one dielectri&esurface between the two metal 
surfaces, it ів What Andreoli would term an open 
ozonizer. 
tube, and air or oxygen through the space between 
the two tubes. A number of these single ozonizers 
are combined to forma *'tube-trellis." Dr. Fróh- 
lich reports that this ozonizer produces 20 grams 
ozone per EHP. hour, a quantity sufficient to bleach 
50 kgs. linen yarn or 40 kgs. potato starch. Thie 
ozonizer is used at Kyritz for the latter purpose, and 
is understood to be giving satisfactory results, 

Other Applications.—Purposes for which ozonized 
air has been used, in addition to those mentioned 
&bove, are the ageing of wood for the manufaoture of 
musical instruments, the ageing of whiskey, and the 
manufacture of artificial perfumes. 

А% one time 1% was hoped that a very wide field of 
usefulness would result from the applications of 


Water is circulated through the inner | 
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ozonized air in the sugar industry, but the experi- 
ments carried out a few years ago bave not justified 
these hopes, The great activity of ozone as a bleaob- 
ing or oxidizing agent, while in some cases it favoris 
its use, is in other cases the very property that pre- 
vente its employment. In the case both of sugars 
and of spirits or wines, the constituents are all oxi- 
dizable chemical compounds, and there is great 
danger that when these bodies are brought into con- 
tact with ozone or ozonized air other compounds 
than the impurities or coloring matters will be oxi- 
dized and converted into useless compounds. The 
slow methods of oxidation hitherto used in these in- 
dustries bave therefore one very decided advantage 
on their side, and on account of this absence of any 
danger of over-oxidation the writer doubts whether 
methods based upon the use of ozone will ever dis- 
place them. But there are many other fields of ap- 
plication in which there are no such limitations, aud 
in these the question of tlie adoption of ozonized air 
asa bleaching or disinfecting agent is simply a ques- 
tion of cost. Of these the sterilization of drinking 
water is undoubtedly one of the most important, 
while the sweetening of sour beer-casks is another 
field in which considerable developments might be 
expected. 

The Future.—It is evident that if ozonized air can 
be produced sufficiently cheaply there are number- 
less direotions in which it can be advantageously em- 
ployed. The progress of this industry in the future 
therefore depends chiefly upon the advances made in 
improving the yield, and tbe durability, of ozonizeis. 
Ottot in а recent paper bas stated that the potential 
and dielectrics used in the usual forms of ozonizer 
are not those which give the best 'results. In the 
form designed by himself he states that he has ob- 
tained an output of 150 grams ozone per EHP. hour 
by using a lower potential and alternating currents 
with a periodicity of 80 persecond. The theoretical 
yield is stated to be 1,000 grams ozone рег EHP. hour, 
and tbe efliciency of Otto’s ozonizer is thus 15 per 
cent., аз compared with 2 percent. of Siemens & 
Halske’s ozonizer, or the 3.5 per cent. obtained in 
the open ozonizer of Audreoli. The differences of 
opinion that exist between-Beanes and Andreoli, and 
between Otto and all previous inventors, upon funda- 
mental principles of the construction or wol king of 
ozonizers, would seem to indicate that inventors 
have not yet exhausted the possibilities of economi- 
eal ozone production. The experiments that are 
now being carried on in many quarters will there- 
fore no doubt lead to an improvement in the yield 
of ozone per ЕНР. hour, and consequently to a de- 
cided reduction in the cost of ozonized air per 1,000 
cubic fect. 


The Patent Office Behind in Its Work. 

We learn from a Washington cuntributor that a 
deplorable condition of affairs exists in the United 
States Patent Office, due $o the smallness of the 
working force, and the situation is becoming more 
serious every day. The examiners are from three to 
four months behind in their work, aud some divi- 
sions of the office are as much as six months behind. 
Theie are on haud in round numbersawaiting action 
13,000 cases, of which 9,600 have never been looked 
at, and it is probable that in the next four montbs 
the business wil] largely increase. March, April, 
May and June have heretofore been the heaviest 
months of the year, and there i8 no reason to doubt 
that the record will be kept up. The officials esti- 
mate tbat in that time 14,000 new cases will be 


received. 

The applicants for patents are protesting against 
this delay. They claim they are entitled to prompt 
and efficient service. The Government requires 
them to pay for the work in advance, and then they 
are obliged to wait for months before having their 
applications attended to. One thing is certain, the 
efticiency of the Patent Office demands, in the inter- 
est of ita clients, a suitable force of employees to 
prosecute the work intrusted to it. 


t Mem. et Compt. Rend. des travaux de la Soc. des Ing, 
Civils de France; March, 1897 ; p. 310. 
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TOPICS OF INTEREST TO CENTRAL STA- 
TION MEN.* 


BY LIEUT. FRANCIS A. BADT. 


Mr. Chairman and gentlemen: When I got to 
Milwaukee yesterday I found to my surprise my 
name on the programme, stating that I would de- 
liver an address on the subject of ‘‘ Topics of Inter- 
est to Central Station Men.“ Now as a matter of 
fact I had simply asked for the privilege of saying a 
few words extemporaneously, to get acquainted with 
all of you, as this is my first appearance before this 
august body. 

I read about twenty years ago, I believe, that a 
good extemporaneous speech should fulfil about 
twenty-four conditions. Now I have forgotten 
twenty-three of them, but I remember one, and that 
is that a good extemporaneous speech should not last 
over fifteen minutes, and in that respect you will note 
the difference between my sbort address and that of 
my friend Dow, who unfortunately is not here this 
morning. I would like to get back at him concern- 
ing a few remarks he made yesterday. 

Mr. Dow brought up one subject, and that is the 
old, old subject of alternating currents vs. direct 
currents. My friend George Cutter and I discussed 
that fifteen or sixteen years ago at the old Chicago 
Electric Club, and the subject has been brought up 
time and again, and I think now that it is the uni- 
versal opinion of engineers and such managers of 
central stations as bave bad an experience in both 
lines that where the conditions are favorable to the 
direct-current system it has great advantages in 
some respects over the alternating system, but that, 
however, in certain cases an alternating system must 
be installed, as a direct-current system will not 
reach the distances. 

For the last four years I have been one of the 
many advocates of the straight 220-volt direot- 
current system, and when we commenced about four 
years ago to get lamp manufacturers to make us 220- 
volt lamps, they all declared it could not be done, 
the thing was not practicable, it would not pay 
them, and they wanted to know how many lamps 
we could order, and one thing and another; and in 
short we had almost to coerce them into making us 
220-volt lamps, and I find to-day—and I feel very 
good over it—looking over the electrical papers, 
that a good many manufacturers advertise 220-volt 
lamp3 аз а specialty. In other words, it has become 
a commercial article. 

The advantages of the straight current 220-volt 
system are many. You all know that the Edison 
three-wire patent which was mentioned by Mr. 
Dow expires, if my memory does not fail me, in 
the spring of 1901; and it was one of the main 
reasons of getting a straight 220.«o0lt system to 
avoid infringing on the Edison three-wire patent. 
Of course a straight 220-volt sysiem is really simpler 
than the Edison three-wire system, necessitating 
only one dynamo, doing away with neutral wire, 
with balancing devices to keep the two sides of the 
three-wire system at proper voltages, etc. Now, 
setting aside the patent question entirely, a 220- 
volt system is much more easily managed than a 
three-wire system. It costs less to install it; it 
costs less to maintain it, if proper caution is used. 
We have to-day, as I stated before, 220. volt incan- 
descent lamps, and within the last few months an 
aro lamp has been developed, not by one company 
but by а number of companies, an enolosed arc 
lamp of course, which will burn singly across 220 
volts. You all know that a 220-volt direct-current 
motor has many advantages over a 120. volt motor, 
so that we may say that in the 220-volt direct- 
current system we havea good system for small cer- 
tral stations where moderate distances are to be met, 
say three-fourths of a mile radius from the station. 
The 220-volt arc lamp is probably known to many 
of you. It isa lamp which at nominal 2,000 candle 
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power uses two and one-half amperes and consumes 
about 160 volte in the аго. The aro is three-fourths 
of an inch long. Of course the advantage of such a 
lamp overrunning two or three lamps in series is 
evident. You can supply a customer with one lamp 
without making that lamp depend upon somebody 
else's lamp, doing away with all series connections, 
You have a lamp which practically casts no shadow, 
Take an arc three quarters of an inch long and it 
does entirely away with shadows cast from the car- 
bon tips. In short, I think that snob a combination 
of 220-volt lamps, 220-volt aros and ?20-volt motors 
presents а very simple system and a system whioh I 
think, properly operated, will likewise earn money. 

For isolated plants the 220-vol& system will of 
course only be used where there is a good deal of 
motor service. Now take the elevator service 
which Mr. Dow mentioned as probably the severest 
service that can be had, the 220-volé aro bas again 
the great advantage that great fluctuations in the 
power oircuit will not be noticeable in the аго. You 
take an arc of 160-7016 difference of potential, an 
arc three-quarters of an inch long, and 16 will prac- 
tically not be affected by a variation in the power 
circuit of, say, 50 volts. Now there again is an ad- 
vantage even in an Edison three-wire system of the 
220-volt aro against two 100-7016 ares. In Ње 
Edison three- wire system of course the fluctuations 
on each side will be greater than the fluctuations of 
electromotive force on the outside wires. The bal- 
ancivg requires some attention, and often it bappens 
that one side has more electromotive force than tbe 
other. Now if the electromotive force of the outside 
wire is kept fairly steady, you get of ouurse less 
variations there than on either side, and а 220. volt 
aro will give better satisfaction. 

The enclosed arc lamp itself has made great strides 
during the last few months towards perfection. Our 
friends on the other side of the water have declared 
time and again, and have proven it to us mathemat- 
ically, that the enclosed arc is no good; that the open 
arc is of greater efficiency and has many advantages 
over the enclosed arc; but in spite of these 
theoretical demonstrations the enclosed are is 
the aro: to-day in tbe United States, and the 
open aro for constaut potential oironits is getting 
out of vogue entirely. 16 is a back number, and 
gives us one of the illustrations where theory 
and practice do not coincide. Tbe Americau 
is, if anything, praotical, and if the great public 
here decides that the enclosed arc ie the thing they 
want, it is the thing they must bave, in spite of 
theory and efficiency or anything else. I think that 
it will not be very long when we will have an en- 
closed arc of 500 volts to be attached directly acro:s 
the wires of a railway circuit. Now, there again 
such an aro will have great advantages over the old 
method of running from five to ten lamps in series, 
one lamp depending on the other, making the mech- 
anism more complicated on account of cutouts, extra 
resistance, eto.; and again, an aro of say 450 volts 
difference of potential will stand great fluctuations. 
Now the flactuations in the railway circuit may he 
100 volta or more, and while an arc of 450 volta vill 
stand that, lamps five or ten in series will be sert- 
ously affected by such fluctuations. I think the 
solution of the question of a good practical Jamp— 
never mind the efticiency—for railway circuits will 
be found ip the enclosed arc lamp burning across 
500 volte. 

There is another little matter that I sbould lik: 
to mention iu connection with the enclosed aro 
lamp, and that is the gas cap, as it is usually called 
—that is to say, the cover for the inside cylinder 
throngh which the upper carbon passes. That gas 
cap bas got to have an opening of course through 
which the carbon passes. Now most of the enolosed 
aro lamps use what їз commeroially called a half-inob 
carbon. I have calipered a few hundred of them 
and find that they vary from 25-1000 of an inch 
below to 25-1000 of an inch above the standard half 
inch, You can easily see that one of the require: 
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ments of an enclosed aro lamp is to have the carbon 
fit as tightly through the hole as possible, to prevent 
the outside air from getting into the cylinder. Now 
if thecarbon is a little too large it will stick; again, 
if the carbon is too small, too much air will follow 
ino the opening and the lamp won’t last the guar- 
anteed lifetime, 150 or 170 hours, whatever it 


may be. 

Now І have also found that the different manufao- 
turers of enclosed aro lampe—I think there are about 
twenty in the United States now—have not adopted 
the same diameter for the opening of the yas cap. 
Tbe diameters vary from exactly half an inch to 
about 18-1000 of an inch above half an inch. Now 
tiking that in connection with the variations in the 
diameters of carbons and you can see tbat a man 
who bas a few hundred enolosed are lampe, or lese, 
and buys carbons indiscriminately without ascer- 
taining the diameter, may have considerable 
trouble; and I would suggest that this Association 
tike up the subject of standardizing the diameter of 
the hole in the gas cap and urge the manufacturers 
of enclosed arc lamps to adopt one standard. If that 
is adopted, then of course the carbon manufacturers 
ould be compelled to furnish carbon within certain 
limits, ; 

Of course it is impossible to have all carbons abso- 
lately of the same diameter, because there is more or 
less shrinkage in the baking, but we could get во 
near to that standard that all the troubles as they 
exist now would be avoided. All this refers to the 
direct-ourrent system of course. 

Now, as to the alternating system, my opinion is 
that the single-phase system will eventually be the 
system. It recommends itself for ite simplicity, and 
I think it will not be long now before we have any 
number of different makes of single-phase motors in 
the market. We bave now, of course, incandescent 
lamps burning on alternating currents; we bave 
alternating aro lamps; we have finally gotten a few 
alternating enclosed arc lamps that are good and 
give a light of about 100 hours with one dipping of 
12 inch carbon; and if we get the single-phase motor 
I think we will have the system for stations that can- 
not avail themselves of the advantages of the direct- 
current system—in other words, where conditions 
are such that you have to cover large areas and have 
to use high tension primaries and low tension sec- 
ondaries. 

Mr. Dow mentioned one objection to alternating 
systeme, namely that each customer had to have a 
transformer for the maximum capacity of the dwell- 
ing or whatever it might be, and he cited that asa 
great disad vantage of the alternating system as against 
the direct-current system. Now, I think that a good 
deal of that could be avoided in the alternating sys- 
tem by using larger transformers fora number of cus- 
tomers. Of course you could not do it economically 
with 50-volt lamps; you might not be able to do it 
economically with 110-volt lamps; but why not use 
220-volt lamps? There again, I think, is a new field 
lor the 220-volt lamp. Use large transformers, take 
опе transformer, if possible, for a block, and then 
wire the block on the 220.volt system and use 220- 
volt translating devices, во that you get efficiency 
outof your transformer, and that will avoid the 
necessity of using a large number of small transform- 
ers, which of course means a good deal of money 
invested, low efficiency, etc. 

Before I close I should like to draw your attention 
to something that is not exactly electrical , but in 
which we are all interested, and that is the heat 
engine. You probably are aware of the fact that the 
beat type of modern stationary steam engine only 
17 us power equivalent to say about 13 per cent. 
ш ы which we find in good steam coal— in 
um ix there is 87 per cent. left for improve- 
1 885 het irk that, for instance, with the dynamo 
efficiens ni urers guarantee 95 and 96 per cent. 
м бы : чя you вее that we have not got very far 
" Clency goes in steam engines for a cen- 

'у. Now the steam engine of the future will have 
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a much higher effioienoy, of course. It will do away 
entirely with boilers. 1% will be а steam engine 
that barns the fuel—no explosions, but burns the 
fael, either powdered coal dust or oil, in $he engine. 
I am not guessing here, but I am just describing an 
engine which is now on exhibition on the other side 
of the water, and I know that a number of American 
capitaliste are over there now trying to buy the pat- 
ents. That will be the steam engine of the future. 
It will be ап engine without boilers, gentlemen, and 
no explosions as in the gas engine, but burning fuel 
in the engine and utilizing it for power. Now you 
can all figure out for yourselves what а revolution 
in steam engineering such an engine would produce, 
and it looks ridiculous to me when I see in papers in 
Chicago statements made by one of our great street 
railway magnates there that bis franchises will last 
forever, no matter what the city government may do, 
that they will last just as long as the present power 
is any good. Just as soon as we can do away with 
tracks in the streets and employ modern means of 
locomotion his franchise won't be worth a nickel. 
The American city of the future, as itappears before 
me, i8 a city without street-car tracks, with streets 
well paved with asphaltum or something similar, 
and motor cycles aud motor buses passing in all 
directions on those pavements, and I think that the 
new engine wil] help us to realize this ideal. If we 
have the engine as described before, we can make а 
locomotive that will do all that I have just stated. 
Of course 1% is bard to tell what the future will bring 
us, but I am convinced that we will have better 
streets in the future than we have to-day. 


TESTS ON THE ENGLEWOOD AND CHI- 
CAGO ELECTRIC STORAGE BATTERY 
ROAD. 


A large number of tests were recently made of 
Chicago's storage battery road with a view of ascer- 
taining the exact cost of operating such a system. 

These tests were put in cbarge of Mr. George A. 
Damon, who was ably assisted by Prof. T. P. Gay- 
lord and a corps of students from the Armour Insti- 
tube. 

The boiler plant of this road consists of three 
Heine water-tube boilers rated at 200 boiler horse 
power each, fitted with Roney mechanical stokers. 
The engines are triple expansion condensing, of the 
Willans central-valve type. The plant at present 
contains two of these engines. Each engine has two 
lines of tandem cylinders, and is rated at 200 horse 
power at a speed of 380 revolutions per minute. 

The engines are directly connected by means of the 
* Arnold system?! to four six-pole shunt-wound 
Walker power generators, rated at 190 kilowatts 
each when runniug at 380 turns per minute. "They 
are designed to deliver their rated output at a 
voltage varying between 160 and 190 volts. 

Each engine exhausts {into a jet condenser, from 
which the condensed steam and heated injection 
water i8 raised by means of the air pump about 35 
feet to the top of a cooling tower, in the bottom of 
which it collects ready to be again used in the con- 
denser. 

The boiler-feed pumps are of the duplex com- 
pound type, and ordinarily take their supply from 
the well of the cooling tower, pumping it through a 
closed feed-water heater in the exhaust line of the 
pumps and thence through the economizer to a 
common feed- water header above the boilers. 

The hot flue gases from the boilers pass from the 
uptakes into a brick smoke flue extending the entire 
length of the boiler room, The economizer consists 
of eight rows of 24 pipes each, making a total of 
192 pipes. 

The stack is self-supporting and is constructed of 
steel. It is 150 feet high and 7 feet in diameter, 

In making the tests water, was measured by 
means of three tanks just before it entered the feed 
pumps. The steam used by the stoker engine, by 
the economizer engine, by the calorimeters, by the 
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feed pump and by the air pump was condensed and 
carefully measured. The blow-off from the boilers 
and other unused piping was opened up to guard 
against the water escaping through unknown 
leaks. All water not accounted for by the auxiliar- 
ies was charged against the engines, with the excep- 
tion of a liberal allowance for leakage in the live- 
steam line. 

All scales, steam fgauges, thermometers, indicator 
springs, electrical and other instruments used were 
carefully calibrated. 

The first test was with the plant running with 
two boilers, two engines and three generators. The 
second test was with practically the same load, оаг- 
ried by one boiler, one engine and two generators, 
while the last test was made under practically the 
same conditions as the second test, with the ex- 
ception that the three-voltage method of obarging 
the batteries was abandoned. In this test but one 
generator was used and the batteries were charged in 
successive sets, all ata common potential, the volt- 
age being raised as the batteries became charged in 
such a way that the load upon the generator was 
kept nearly constant. 

The coal used was from Fairmount, W. Va., and 
cost, delivered at the power house, $1.90 per ton. An 
average of five determinations of its calorifico value by 
the Berthier method gave 10,145 British thermal 
units per pound. The average of six analyses give: 
the following result : 


Moisture.. o ee, coro diet area . 6,326 per cent. 
Volatiles and combustibles .................. 32.903 i 
Fixed carbon............eeeeee eee mtem 48.126 " 
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In the first power house test the average steam 
pressure by gauge was 168.3 Ibs. The trial lasted 
nine hours, during which 7,000 pounds of coal was 
burned and 43,323 pounds of water evaporated. 
The water evaporated per pound of fuel from and at 
212? was 8,22 pounds, the percentage of the total 
oslorific power of fuel utililized being 62.86. The 
maximum indicated horse power of the engine was 
246 and the minimum 202, the average indicated 
horse power being 217. "Tbe gauge pressure showed 
an average of 171.3 pounds. 

The test showed that the engines used 18 pounds 
of steam per indicated horse power. The conditions 
of the test were not favorable, however, to either an 
accurate engine test or to the most economical opera- 
tion of the engines. The steam pressure was lower 
than it should have been, while the vacuum was but 
24.25 inches. The engines were also overloaded 
during the entire ran and were operated at 363 
instead of 380 revolutions per minute. 

The average efficiency between the horse power 
developed in the cylinders and the electrical power 
delivered on the switchboard was shown to be 79.27 
per cent., the watt hours per pound of coal being 
155.2, making the cost of coal per net kilowatt hour 
at the switchboard .611 cent. This high price is to 
be explained, not by the inefficienoy of the station, 
bué by the fact that a high price is paid for a poor 
coal. With a more advantageous arrangement in 
the purchase of coal, there is no reason why this 
station should not develop a kilowatt-hour for lesa 
than .3 cent. 

The pumps used 14.36 per cent. of the water evap- 
orated by the boilers, this not being however a total 
loss as the exhaust was used for heating the feed 
water. A friction load of 32.26 indicated horse power. 
was shown with one engine operating one generator 
running on open circuit. 

The efficiency of the battery is shown as follows: 


Kilowatt-bours, first charge. 80.757 
Kilowatt-hours, discharge eee 19.715 
Kilowatt-hours, second CCC cond eb cca: 81.631 


The efficiency in the first case is 53.6 per cent. and 
in the second 62.32 per cent. As is shown above, 
the two charges differ considerably. 

This is due to the fact that the charging of the 
battery was left to the regular operators of the plant, 
who used their judgment both as to the voltage and 
83 to the time the battery should charge at each volt, 
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fully charged. In the first oharge there is no doubt 
but that the fina] voltage was too high, and in tbe 
‘second obarge it would seem that the battery was 
charged too long, both of which conditions reduced 
the efficiency obtained. The result, however, shows 
the efficiency in actual service, but does not represent 
the possibilities of the battery. 

The amount of the first charge was, of course, in- 
fluenced by the immediate previous history of the 
battery, and for this reason the efficiency obtained 
by using the second charge as a basis is the more re- 
liable, The test showed that the oar used 1.41 kilo- 
watt-hours per car-mile, as measured at the charg- 
ing table, and .87 kilowatt-bour per oar-mile was de- 
livered from the batteries to the motor on the car. 

The acceleration test showed a speed of 4 miles 
per hour five seconds after starting, 8 miles per hour 
ten seconds after starting, and 15 miles per hour one 
minute after starting, the maximum amount of cur- 
rent used being 320 amperes. Four sets of batteries 
were, however, in use at that time in parallel, so 
that this total of 320 amperes indicated a total dis- 
charge rate of each cell of but 80 amperes. 


In conclusion it may be said that the foregoing 
tests do not demonstrate the best resulta that may 
be expected of accumulator traction, and were not 
made for that purpose. No ex3use is to be offered 
for the fact that the road was not operating under 
ideal conditions while being tested, as the primary 
object of the test was to determine where improve- 
ments could be made. If this is kept in mind when 
comparing the results with those obtained upon the 
trolley systems of about the same size, it will be 
seen that the cost of fuel for accumulato: traction of 
something less than one cent per car-mile is very 
favorable to storage-battery traction. 

The batteries have operated from eight to fourteen 
thousand miles and are said to be standing the ser- 
vice remarkably well. 


Magnetio Wind. 


The explanation of the phenomenon of “ electric 
wind," meaning tbe discharge from poiuts accom- 
panied by a blast of air, says the London Electrician, 
has taxed the successive theories of electric discharge 
to the utmost. That air can be electrified has been 
generally denied by the more recent workers, and 
the effect upon air has, since Helmholtz, been at- 
tributed to a dissociation of the ,;aseous molecules. 
Unless a higher than atomic dissociation is assumed, 
this hypothesis meets with serious difficulties in the 
case of monatomio gases. There remain the wave 
theories sketched out by Hertz, Goldstein and 
others, which embrace all vacuum discharges. But 
О. Lebmann has recently carried ont an investiga- 
tion of the phenomena of electrio and“ magnetic”? 
wind, which tends to put these theories out of court. 

It appears that the air currents between two ор. 
posed pointe, made visible by tobacco smoke or by 
a heavier gas, can be explained by the projection of 
two opposed currents of particles or ions, which 
produce a motionless layer in the middle, If for 
апу reason a layer of air requiresa different dielectric 
capacity from the rest, partial discharge takes place 
within it, which gives the appearance of a stratified 
discharge. Electric wind is the cause of the unsym- 
metrical shape of the arc, which is blown away from 
the negative pole. If the electric wind occurs in a 
strong magnelio field the stream lines of the ions, 
and hence also of the air, must be changed in obedi- 
ence to the electromagnetic forces, since a moving ion 
is equivalent to an electric current. 

This may be well shown by means of the aro, 
whioh rotates in a magnetic field originally devised 
by Andrews. One of the poles is a plate with a oir- 
oular perforation, the other is a carbon rod with its 
end in the center of the circle, The аго playing 
between the rod and the inner edge spins round 
rapidly in a magnetio field with its lines of force 
parallel to the rod, If an alternate onrrent wiéh 100 
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reversals per second is used, it often happens that 
the aro spins round 50 successive times in the same 
direction between every two reversals. The spiral 
paths of the carbon particles show that it is a case of 
magnetio wind, and not an influence upon an ether 
phenomenon. 

In a large highly exhausted ''electrio egg the 
author recently noticed a curious phenomenon in 
this connection. It was an appearance resembling a 
comet, consisting of negative glow light and a brush 
or tail, whioh projected from the cathode in an eccen- 
tric direction. On approaching a magnet to it from 
the outside it began spinning around the axis of the 
vessel, the rate increasing with the proximity of the 
magnet, and reversing on reversing the poles. The 
author seeks an explanation in the eccentric impact 
of a stream of air upon the cathode. [ Wied. Ann., 
No. 18, 1897.] 


Smallest Electric Motor. 


D. Goodin, а watchmaker of McKinney, Tex., 
has constructed what is supposed to be the smallest 
electric motor in the world. The motor weighs but 
9.160 of an ounce and does not cover a silver dime. 
Mr. Goodin wears it as а scarf pin. The front of 
the motor is of gold, highly polished, and the com- 
mutator segments are also of the same metal, so that 
viewed from a little distance the scarf pin has the 
appearance of a very valuable and rather curiously 
designed pin. It is only when standing near to 
Goodin when he is wearing the scarf pin that its 
nature can be discovered, The first thing to altract 
the attention is the buzzing of the machine, which, 
by means of a current obtained from a small chloride 
of silver battery carried in the vest pooket, is kept 
in operation at a high rate of speed, and with a noise 
like a small nest of hornets. The field magnets of 
the little motor are made of two thicknesses of No. 
22 sheet iron scraped down and polished. These are 
held together with gold screws and wound with No, 
26 silk covered wire. The armature is of the four 
pole type and is wound with No. 36 wire. The 
little brushes are of marvelous thinness, having been 
constructed of copper, hammered down with much 
patience and care. There is a small gold switch on 
а black rubber base, made with a pin, to be worn on 
the lapel of the vest. 


Patent Amendments. 


The House Committee on Patents has acted favor- 
ably on the bill amending the patent law of March 
3, 1897, so as to limit the restrictions against patent- 
ing an article on whicha foreign patent had already 
been issued, or previously described in a foreign 
publication. The bill provides that the restriction 
shall not apply to applications made within sixty 
days from the passaze of the proposed amendment. 

By an aot of Congress approved March 3, 1897, 
the law relating to patents was amended so as to 
provide that no patent shall be granted in this 
oountry for an invention previously patented in а 
foreign country on au application filed more than 
seven months prior to the filing of the application 
in thia country. By the terms of this act it went 
into effect on January 1, 1898, and all applications 

not reaching the Patent Oflice before that date were 
debarred from the benefits of the law. It has been 
found upon investigation that this radical change in 
the law that existed for almost a century has 
worked much wrong and hardship to American in- 
ventors generally, and in many cases has injured 
citizens of other countries who extend to us recip- 
roca! favors of like character. 

The effect of the enactment of this bill will be to 
extend the manifest intention of Congress to afford 
to a peculiarly situated class of inventors an oppor- 
tunity to come in within a certain time, and, as 
heretofore, avail themselves of a long existing law, 
and thus incidentally also to legalize those applica- 
tions for patents which, by reason of unavoidable 
accident, mistake, ignorance, lack of opportunity or 
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the like, bave been delayed in the filing until after 


the 186 of January, 1898, and which by reason of 
the circumstance that their subject-matter had been 
previously patented abroad for more than seven 
months are, by the radical changes wrought in the 
uniformly existing previous law by the act of March 
3, 1897, now either void or destined to become 
burdensome upon the Patent Office and to those con- 


cerned, 

In view of the importance as well as fairness of 
the proposed measure, and the many reasons that 
can be urged in favor of ite speedy enactment, there 
is every reason to believe that it will soon be on the 
statute books. 


A SPECIAL PRIZE OFFER. 


— 


Theses Competition for Students. 

We take pleasure in announcing to the students 
who are taking the electrical engineering oourse in 
the various Universities of this country that we have 
decided to award prizes for the most meritorious 
theses sent us by students graduating this year, as 
follows: First prize, $25; second prize, $15; the next 
three best theses to receive honorable mention witb а 
а year’s paid subscription to ELECTRICITY. 

The conditions of the competition will be as fol- 
lows: Competing theses shall be sent in anonymously 
indorsed on the outside ‘‘ For Eleotricity’s Thesis 
Competition." Each thesis should be either accom- 
panied or followed by a sealed envelope containing 
the anonymous or assumed name under which the 
thesis was seut in as well as the correot name and ad- 
dress of the author and the name of the University 
or College he represents. "These envelopes will not 
be opened until all the theses submitted have been 
carefully examined and those deserving of prizes se- 
lected. Each of these envelopes should also contain 
a note from the Professor of Electrical Engineering 
of whatever University the student is attending, 
stating that the candidate is eligible to enter the 
competition, 

The merit of the various theses submitted will be 
judged by the editorial staff of ELECTRICITY, assisted 
by апу outside experts it may be deemed advisable 
to call in. 

The theses will be graded according to their appar- 
ent permanent value for the advancement of practice 
or theory in electrical engineering. No thesis which 
has previously been published in fall or in substance 
will be eligible for the competition, and wherever in 
a thesis it is found necessary to quote an authority 
credit must be given. 

The two theses awarded firat and second prizes will 
appear in thecolumns of ELECTRICITY duly oredited 
to their respective authors, as also those receiving 
bonorable mention. The right is reserved to reject 
all theses submitted in case none is found worthy 
of a prize. 

All theses awarded either a prize or honorable 
mention are to become the property of ELECTRICITY, 


although all drawings will be immediately returned 
after publication as well as those theses receiving 
neither prize nor honorable mention. | 

We make this announcement at the present time 
so as to give the students who desire to enter this 
competition ample time to prepare creditable papers. 
No definite time is specified as to when all papers 
should be in, but if possible we should like to bave 
them all on hand by August 1. 

If the conditions of the competition as set forth 
above are not thoroughly clear, we will be pleased to 
answer any inquiries relating to this matter. 
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PARTIAL LIST OF EXHIBITORS AT THE ELEC- 
TRICAL AND KINDRED INDUSTRIES 
EXHIBITION, 


Madison Square Garden, New York, May 2—81, 1898. 

We take pleasure in publishing a partial list of 
exhibitors in the Electrical and Kindred Industries 
Exhibition whioh is to take place at Madison Square 
Garden, New York, between May 2 and May 31 of 
the present year, The large number of well-known 
firms who have taken space practically assures the 
suocess of the Exhibition, and simply goes to show 
the interest this most laudable enterprise is creating. 
The list is as follows: 


Armorite Interior Conduit Co., Pittsburg. 
American Rheostat Co., Milwaukee. 
American Electric Cold Supply Co., Brooklyn. 
American Pulley Co., Philadelphia. 
American Watchman’s Time Detector, 284 Broadway, N.Y. 
American Engine Co., Bound Brook, N. J. 
Adams-Bagnall Electric Co., Cleveland. 
Arming:on & Sims Co., Providence, R. I. 
American Electrician Co., New York. 
American Elec. & Maintenance Oo., 451 Greenwich st., N. Y. 
Ametican Electrical Works, Providence, R. I. 
Bossert Electric Construction Co., Utica, N. Y. 
Baylis Co., The, 99 Cedar street, New York. 
Bernard, E. G., Troy, N. Y. 
Borne, Scry mser Co., 8) South street, New York. 
Belknap Motor Co., Portland, Me. 
Brewster Engineering Co., 27 Thames street. New York. 
Crocker-Wheeler Electric Co., 89 Cortlandtst., New York. 
C. & C. Electric Co., 143 Liberty street, New York. 
Corey, R. B., 26 Cortlandt street, New York. 
Coho & Co., H. B., 220 Broadway, New York. 
Christeusen Alr Brake Co., Milwaukee. 
Card Electric Co., Mansfield, О. 
Cleveland Twist Drill Co., Cleveland. 
Crouse-Tremaine Carbon Co., Fostoria, O. 
Connecticut Telephone & Electric Co., Meriden, Conn. 
Crown Woven Wire Brush Co., Salem, Mass. 
Cook’s Sons, Adam, 813 West street, New York, 
Campbell Underground Trolley Co., Towanda, Ра. 
Camp Co., H. B., Aultman, O. 
De La Vergne Refrigerator Co., E. 133th street, New York. 
Diamond Electric Co., Peoria, Ill. 
Diesel Motor Co. of America, 11 Broad way, New York. 
Edison, Thomas A., Orange, N. J. 
Edison Electric Illuminating Co , New York. 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Electric Storage Battery Co., Philadelphia. 
Excelsior Electric Co., Brooklyn. 
Edison Manufacturing Co., Orange, N. J. 
Edison, Jr., Thomas A., 96 Broadway, New Tork. 
Electrical Engineer, New York. 
Kledrical Review, New York, 
Electrical Age, New York. 
ELECTRICITY Newspaper Co., New York. 
Fisher Foundry & Machine Co., Pittsburg. 
Fort Wayne Electric Corporation, Fort Wayne, Ind. 
Fuel Economizer Co., Mattea wan, N. Y. 
Fostoria Incandescent Lamp Co., Fostoria, О. 
Fiberite Co., Mechanicsville, N. Y. 
Fairchild & Sumner, 39 Cortlandt street, New York. 
Gold Car Heating Co., Cliff and Frankfort sts., New York. 
Harrison Safety Boiler Works, Germantown Junction, Pa. 
Highland Chemical Co., Connellsville, Pa. 
Haines Co., William S., Philadelphia, Ps. 
Haring Steam Plant Equip. Co., 26 Cortlandt st., New York. 
Ideal Electric Corporation, 13th and Hudson sts., N. Y. 
Imperial Porcelain Works, Trenton, N. J. 
India Rubber & Gutta Percha Insula'g Co., Glenwood, N.Y. 
Jones & Son, J., 69 Cortlandt street, New York. 
Johnston Co., W. J., New York. 
Keuffel & Esser Co., 127 Fulton street, New York. 
Kelley & Sons, B. F., 91 Liberty street, New York. 
Keystone Eiectrical Instrument Co., Philadelphia. 
Lawrence Machine Co., LaWrence, Mass. 
Lewis Tool Co., 44 Barclay street, New York. 
Lynn Incandescent Lamp Co., Lynn, Mass. 
Morris, Elmer P., 15 Cortlandt street, New York. 
Machado & Roller, 208 Broadway, New York. 
ыле & Co., P. M., 318 Broadway, New York. 
iles Tool Works Co., Hamilton, O., & New York. 
National Motor Oo., 118 Chambers street, New York. 
Nowotny Electric Co., Cincinnati. . 
National Carbon Co., Cleveland. 
еар Со., 99 Cedar street, New York. 
N.Y Желин аана Co., New Britain, Conn. 
о 5 m Power Co., 30 Cortlandt st., New York. 
er Works, Oswego, New York. 


‚ Otis Electric Co., 36 Park Row, New York. 


Onondaga Dynamo Co., Syracuse, New York. 

Paragon Arc Lamp Co., Boston. Е 

Peru Electric Mfg. Co., Peru, Ind. 

“antes Motor Truck & Wheel Oo., 26 Cortlandt st., N. Y, 
ck, Carter & Wilkins, Philadelphia. 

Paragon Motor Co., 89 Cortlandt st,, New York. 


. ELECTRICITY. 


Porter & Remsen, 39 Cortlandt st., New York. 

Roebling’s Sous Co., Jno. A., Trenton, N. J. 
Safety Insulated Wire & Cable Co., 229 West 28th st., N. Y. 
Stephenson Co., Ltd., John, 47 East 27th street, New York. 
Silex Insulation Co., 39 Cortlandt street, New York. 
Sprague Electric Co., 20 Broad street, New York. 

Simonds Mfg. Co., Pittsburgh. 

Sinclair, D. J., Caledonia, New Y8rk. 

Street Railway Journal Co., New York. 

Translucent Fabric Co., Quincy, Mass. 

Thomas & Sons, Co., R., East Liverpool, О. 

United States Electrical Supply Co., 141 East 25th st., N. Y. 
Vacuum ОП Co., Rochester, New York. 

Van Horne, Burger & Co., Dayton, O. 

Worthington, Henry R., New York. 

Walker Co., Cleveland. 

Weston Electrical Instrument Co., Newark, N. J. 

Warren Electric Mfg. Co., Sandusky, О. 

Williams & Co., J. H., Brooklyn. 

Wendell & McDuffie, 26 Cortlandt street, New York. 
White, J. G., & Co., 29 Broadway, New York. 

Western Electrician, Chicago and New York. 

Worthington Water Tube Boiler, 30 Cortlandt street, N. Y. 
Zimdars & Hunt, 127 5th avenue New York. 


The New York Electrical Society. 


The New York Electrical Society was organized in 
1881 ''for the advancement of electrical knowl- 
edge and the study of electrical and other scientifio 
phenomena.“ 

In carry ing out this purpose, the endeavor of the 
officers of the Society has been to make it a help 
aud а stimulus to young electricians and an up-to- 
date means, for the general public, of discussing and 
illustrating the most recent and interesting develop- 
ments in electrical work. 

Any person of good repute, who is connected with 
or interested in electrical work, is eligible for ad- 
mission to the Society. An application blank, 
which will be forwarded by the secretary on request, 


must be filled in with the name, address and oocu- 


pation of the applicant, and returned. The name 
will be endorsed by & member and duly presented 
for election. The entrance fee and yearly dues dur- 
ing 1898 ( Exhibition Year) are $3. 

It is well known that from tbe inception of this 
body to its ore hundredth meeting in 1887 a 
standard of papers and discussion was set which es- 
tablished the reputation of the Society as exerting a 
most beneficial influence in the dissemination of 
onrrent electrical knowledge and progress. 

The following is the Society’s programme of 
papers to be read, eto., during the remainder of the 
current season: 

" Evolutions in Eleotrio Traction," by Prof. Sid- 


ney H. Short. 
Paper on subject not yet announced, by Prof. 


Elihu Thomson. 
A visit to $he new Union Station of tbe Brooklyn 


Edison Company at Bay Ridge. L. I. 
** Electrical Tools,’’ by Dr. Sohuyler S. Wheeler. 
The Theory, Practice and Future of the Elec- 
trio Incandescent Lamp," by Thomas A. Edison, Jr. 
А Visit to an Underground Trolley Station. 


Personal. 
Mr. E. D. Matthews of the Trenton Falls Power 


Company of Utica, N. Y., recently spent a few days 
in this city on business connected with the company. 


Drawbacks—The Kind to Get. 


A certain olass of our citizens complain of the 
bardship of our manufaotureis not being able to 
compete successfully for foreign trade on account of 
the duties imposed on materials used in the manu- 
facture of goods for export. Such talk is due to 
ignorance of important provisions of the tariff. The 
whole policy of the Government has been, and is, to 
foster our domestic manufactures, and with thia 
object in view the Dingley bill very wisely provided 
that the manufacturers shall be allowed and paid a 
rebate or drawback of 99 per cent. of the amount of 
duties paid on materials used in the manufacture of 
export goods, whether the export article is manufao- 
tured wholly or in part from imported materials. 

If this provision of the present tariff were more 


widely understood apd the manufacturers knew how 
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to go to work to obtain the drawback, we believe 
that our exports would largely increase in the near 
future. The obtaining of the drawback would in 
many cases mean that our manufacturers could name 
a price on their goods which would result in their 
greatly increasing their export business or opening 
up one. The manufacturers do not have to export 
direct, but are entitled to drawback when shipments 
are made through commission houses. We can refer 
our manufacturers to a firm of customs brokers, F. 
E. Wallace & Co., 203 Broadway, New York, who 
are making a specialty of collecting drawbacks from 
the Government for the manufacturers. 

With free material, which is practically ascorded 
our manufacturers under the provision referred to, 
we may look confidently for largely increased ex- 
ports. s 


LEGAL NOTES. 


Judge Lacomhe in the United States Circuit Court, 
New York, has banded down a decision in the suit 
of the Thomson-Houston Electrio Company against 
the Walker Company of Cleveland aud the Union 
Railway Company on the Van Depoele trolley patent, 
and ordering an injunction against the Walker Com- 
pany and the other defendants. The order, however, 
directs that the injunction, when issued, shall be 
stayed for 30 days, to give defendants an opportunity 
to review the decision at this term of the Court of 
Appeals. 

Judge Grosscup, at Chicago, has denied Charles 
Austin Rates’ bill for injunction against the General 
Eleotrio Railway Company. The bill was filed last 
October and the finding was given last week. Bates 
alleged that he was the owner of a large amount of 
stock in the General Electric Railway Company and 
that he was being swindled out of it. He prayed an 


injunotion restraining the company from disposing 
of any more stock and then he asked the appoint- 
ment of a receiver. 


The City Electric Railway Company of Port Huron, 
Mich., bas commenced suit in the Circuit Court 
against the Guarantors’ Liability Indemnity Com- 
pany of Pennsylvania to recover $2,000. 'The com- 
pany sets forth in its petition that its ofticers entered 
info a contract with the Pennsylvania Company 
whereby that concern guaranteed to pay all damages 
arising from accidents to passengers. For this pro- 
tection the railway company paid $1,500 a year. On 
December 5, 1896, Conrad Luz, a passenger, was in- 
jured. He brought suit against the railway company 


and secured а verdict of $1,000. Costs and attorney 
fees brought the amount up to $2,000. "The rail way 
company paid the amount and presented a bill to the 
indemnity company, The company for some reason 
refused to pay, and the above suit was brought. 


The Court of Appeals at Albany has affirmed with 
costs the judgment of the lower court in the case of 
Robert H. Sherwood and Ralph C. Swan against 
Maitland E. Graves, appellant. Plaintiff sued for a 
special compensation of $2,500, which it is alleged 
was agreed to be paid to him by Graves under a 
apecial contraot for the acquisition of all the bonds, 
stocks, judgments and other liabilities of the Staten 
Island Belt Railroad Company for thesum of $65,500 
and for the further sum of $550 for obtaining for 
defendant the privilege of paying the purchase price 
of said indebtedness in part in bonds of an Oswego 
eleotric company. Swan, who acted as the agent of 
Sherwood in this transaction, by an order of the 
Supreme Court was made a party plaintiff to the 
action. In the lower court plaintiff recovered judg- 
ment in the sum of $3,606, and defendant's motion 
for а new trial was denied. 

In the case of Frank Campbell, a Jamp trimmer in 
the employ of the Binghamton ( N. Y.) General Elec. 
trio Company, whose hand was injured by becoming 
entangled in the wires of a lamp he was trimming 
through the alleged carelessness of .the driver of 
an express wagon who drove his team] against the 
lowered wire, breaking it, although the trimmer had 
given what he claimed was sufficient warning, and 
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whivh was accepted as such by two other teams pre- 
ceding the express wagon, for they drove to one side 
to avoid the wire, the jury gave the plaintiff a ver- 
dict for $7,000, whiob, with the plaintiff's consent, 


was subsequently reduced to $4,000. The express 
company against whom the suit was brought appealed 
the case and tbe Third Appellate Division has di- 
rected а reversal of the verdict, holding that no neg- 
ligence was shown on the part of the driver of the 
express wagon, and that p'aintiff was shown to have 
been guilty of contribntory negligence. *'' We are 
unable to believe," Justice Putnam said, ‘that 
negligence could be properly attributed to the driver 
of the express wagon, lawfully traveling on the 
publio highway, for failing to observe the leg wire 
which the plaintiff bad placed across it. One using 
a publio street bas no reason to apprebend danger, 
aud is not required to be vigilant to discover dan- 
gerous and unusual obst ructions.“ 


Thomas Hill and a number of other holders of the 
Hudson Telephone Company's stock have asked the 
courts to institute an investigation of the affairs of 
the company and to appoint a receiver for it. The 
president, Charles B. Thurston, and Manager G. H. 
Atkinson have both tendered their resignations. 
The company was organized in Jersey City in 1895 
with a capital stock of $300,000. It was formed in 
the interests of the Best Telephone Company, which 
is now in process of liquidation. According to the 
bill of complaint, the Hudson Telephone Company 
was to pay certain royalties for the use of the trans- 
mitter and receiver patents held by the Best Tele- 


phone Company, which royalties it is alleged are 
excessive. The bill farther alleges that the Hudson 
Telephone Company is interested in the New Jersey 
Telegraph & Telephone Construction Company, and 
that the promoters of the former practically contracted 
with themselves in awarding the contract for con- 
structing the lines, which contract, it is alleged, was 
never advertised according to law. It is alleged 
that several heavy judgments are pending agaiust 
the company and that it is practically insolvent. 


GENERAL NEWS. 


What is Going On in the Electrical World. 


Albany, N. Y.—The State Railroad Commission on 
the 9th inst. considered the application of the 
Van Brunt Street & Erie Basin Railway Company of 
Brooklyn to change its motive power from horse to 
electricity. There was no opposition. The commission 
reserved its decision. 


Annapolis, Md.—A bill has been introduced in the 
Legislature to authorize the Baltimore & Washington 
Transit Company of Maryland to construct and operate 
its railway from the District of Columbia line to the 
Pennsylvania line, through Prince George's. Montgom- 
ery, Carroll and Frederick Counties, Md. The line has 
already been constructed fer some distance, aud is 
designed to pass through Sandy Spring. 


Atlanta, Ga.—The electric light committee of council 
have adopted a resolution recommending the appoint- 
ment of an electrical engineer to figure ou the cost and 
maintenance of an up-to-date municipal electric light 
plant, also recommending tbe appropriation of $1,000 to 
defray the cost of the investigation. 


Augusta, Me.—The Kennebec Light & Heat Company 
has determined on building a new power house, made 
necessary by a large increase in business. The new 
powerstation, plans for which are being prepared by 
Portland parties, will have all th de achinery 
and be up to date in every respect. 


Baltimore, Md.—A deal has been coucluded by which 
the Central Railway will pass into the control of the 
Baltimore City Passenger Railway Company and be 
operated as a part of that company’s system. The City 
Passenger Railway Company agrees to pay $100 a share 
to the holders of the $390,000 worth of stock of the 
Central, aud will also assume the entire bonded indebt- 
edness of that road, ainounting to something like 
$1,100,000.—F. B. Brownell, the car manufacturer of 
St. Louis, signed a contract last week to furnish the 
Baltimore Consolidated Railway Company with sixty 
new сагв. 


Bridgeport, Conn.—Judge Elmer of the Superior 
Court has granted the Bridgeport Traction Company 
permission to extend its line to Westport, This isa big 
victory forthe trolley company over the New York, 
New Haven & Hartford Railroad Company. It gives 
the Traction Company the connecting link of four 
miles between roads from Bridgeport to Stamford. 


Brooklyn, N. Y.—President Baldwin of the Long 
Island Railroad has approved plans submitted to him 
for a trolley road which will connect the tracks of the 
Long Island Railroad with Rockaway Beach. By the 
proposed arrangement trains will be run from Long 
Island City and Brooklyn to Hammil's Station, where 
passengers will be transferred to trolley cars.—The 
Edison [Illuminating Company of Brooklyn has just 


closed a contract with the Henry R. Worthington Com- 
pany for electric power for the pump works at Van 
Brunt and Rapelyea streets, the great pump company 
having decided to substitute electricity for steam in the 
operation of its machinery.—Four additional lines of 
trolleys began running over the Brooklyn Bridge on 
Sunday last. This makes six different lines of trolley 


cars now using the Bridge rails. 
ө 


Bucyrus, O.—The directors of the Turner Engineer- 
ing Company have decided to add to their works a 
complete department for the manufacture of all kinds 
of electrical appliances. 


Burlington, Vt.—The Vermont Electric Company 
expects to have its power house on the Winooski river 
fully equipped within a few weeks. Two 225. K. W. 
Westinghouse three-phase generators are to be installed 
as soon as they are received from the works, and the 
other machinery will be put in place as rapidly as possi- 
ble. The water rower which is to be used in 5 
the generating plant lies between Essex Junction an 
Burlington. Between these points the river had cut an 
immense gorge through the rocks, averaging 100 feet in 
depth. At the head of the gorge, about two miles from 
Burlington, the stream divides, leaving a high rocky 
island in the center. Here the Vermont Electric Com- 
pany has erected its power house. 


Chicago.—W. T. Baker, former president of the Board 
of Trade, owns а water fall near Tacoma, Washington, 
that he intends to harness апа make it furnish electric 
power to light the cities of Tacoma and Seattle and run 
all the mills and factories in the two places. It is ex- 
pected that an average of 30,000 horse power can be 
secured. 'The property owned by Mr. Baker includes 
the famous Snoqualmie Falls, thirty-six miles from 
Tacoma and twenty-three miles from Seattle. 


Chester, Pa.—A deal has been consummated by which 
the Chester Traction Company's trolley lines bave 
passed into the hands of Philadelphia capitalists. The 
persons into whose hands the management has passed 
are represented by E. W. Clark & Co., the brokers, of 
Philadelphia. 'The purchasers have also acquired the 
Wilmington trolley roads, and the two will be unitcd 
so that a complete system will be established between 
Chester and Wilmington.—At a meeting of {һе Chester 
Traction Company held on the 8th inst., George B. 
Lindsay and the board of directors resigned, and C. M. 
Clark was elected president, aud C. Ford Stevens, 
(George B. Lindsay, J. E. Moore, H. C. Howard and C. 
M. Clark elected directors. C. Ford Stevens was elected 
secretary and treasurer. A meeting of the Union Rai'- 
way Company was also held, when President Lindsay 
ара the board of directors resigned, and J. E. Moore 
was elected president and а new board of directors 


clected. 


Chesterfield, Mass.— The long talked of extension of 
the electric road from Williamsburg to this town is, 
under the guidance of John C. Hammond, beginning to 
assume an appearance of reality, At the outset some 
entertained the idea that the road might go through 
Goshen, but as tbe idea is ultimately to form connection 
with Pittstield, and as а road through Chesterfield is 
more direct, the layout will undoubtedly be here. 
Farms along the proposed route are being purchased by 
city resideuts with the view of converting them into 
summer homes. The road will probably be constructed 
early in the spring and promises to be a very popular 
aud successful line. 


Cincinnati, O.—4A $10,000 bond has been filed with 
Solicitor A. N. Kinney, of Mt. Healthy, by the Cincin- 
nati & Hamilton Electric Railway Company, obligating 
the company to construct and operate an electric rail- 
way Tom Hamilton to College Hill within the next 14 
months. 


Columbus, 0.—The new stockholders of the Columbus 
Electric Light & Power Company have elected the 
following directors: Mr. George W. Bright, Mr. A. P. 
Lathrop, Mr. W. F. Kelley, Mr. Fred Hubbard and Mr. 
O. A. Miller. There will be nine members in the full 
directory ; the remaining four will be chosen at a meet- 
ing to be held for the purpose. 


Easton, Pa.—Hon. James Kerr, of Clearfield, presi- 
dent of the new Northampton Electric Railway Com- 
pany, says he intends to start men out immediately to 
secure right of way for the proposed electric road con- 
necting Easton and Bethlehem. It is the aim of the 
UN to begin the work of construction early in 
April. 


Elroy. Wis.—The question of electric lights for tke 
city is again being agitated. Responsible parties bave 
been conferring with E. S. Willey, who holds a fran- 
chise for putting in a plant which expires April 5, with 
the expectation of eventually making arrangements 
with him. 


Fall River, Mass.— E. P. Shaw, Jr., of Boston, general 
manager of the [sland Tramway to be built between 
Newport and Fell River, Mass., expecta to have the 
road in running order Junel. The foundation for the 
power house in Portsmouth has been started. 


Fenton, Mich.—A committee of the common council is 
investigating the subject of municipal ownership of 
electric lights with the idea of the village acquiring 
control of the plant which now supplies light for the 
Streets. 

Fort Scott, Kan.—The city council bas taken formal 
steps to call a special election to vote $150,000 for the 
establishment of water-works and an electric light 
plant. $ 

Fort Wayne, Ind.—The Fort Wayne Electric Corpo- 
ration turned out fifty-four incandescent dynamos dur- 
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ing the month of January. This is the best 
made by the works for one month. best record ever 


Frankfort, N. Y.—Beckwith & Quackenbush h 
been granted a franchise for an electric lail oe 
through this village. lailway (0 run 


Laconia, N. H.—The Laconia car shops started 
the 7th inst. on several large orders, ne of which is for 
fifty electric cars for the Boston Elevated Railroad 
Company, to be delivered by May 1. 


_ Lebanon, Ill.—The Wabash & Mississippi Construc. 
tion Company. lately organized to build an electric 
railroad from Vincennes, Ind., to St. Louis, Mo., on the 
line of the old State road, is rapidly pushing the work of 
securing the right of way. The Leffler electro-magnetic 
system is contemplated, This uses neither overhead 
wires nor the third rail. Work on the road will be 
started in the spring, and it is claimed that sufllcient 
capital has been secured to insure its completion. Pas. 
sengers, traffic and light freight will be carried. 


Lima, O.—The town trustees have accepted the offer 
of the coinpany which proposed tosupply this town 
with electric lights, and enough citizens have already 
Subscribed to make the scheme a certainty. 


Louisville, Ky.—An electric railway to St. Matthews 
is one of the future's strong probabilities. It is under- 
stood that a charter has been asked for and when 
granted work will begin at once. 


Montreal, Can.—The transforming house of the Citi- 
zens’ Power & Light Company at Cote St. Paul has 
been destroyed by fire. Loss, $100,000. 


Mount Pleasant, Pa.—A project to connect Greens- 
burg and Mount Pleasant by an electric street railway 
line is being hacked by Allegbeny capitaliste. The new 
line will pass through Spottdale and terminate at 
Broadford. 


New York.—The Edison Electric Illuminating Com- 
pany has purchased an entire block fronting on the 
East River, between Thirty-eighth and Thirty ninth 
streets, on which the company will erect an electric light 
and power plant of imposing dimensions. The price 
paid for the site was $315,000. 


Norwalk. Conn.—The Westport & Saugatuck Strect 
Railway Company's stockholders are disposing of tbeir 
stock at $10 per share to New York and New Jersey 


capitalists who intend to extend the road to Danbury : 


via Norwalk and make otber changes deemed neces- 
sary. 

Ocean City, N. J.—The ordinance granting a franchise 
to the People’s Electric Light Company has been 
adopted by the council over the mayor's veto. 


Parkersburg, W. Va.—The new Electric Light & 
Street Railway Company has purchased the Park City 
Street Railway for $20,000. All of the old honds have been 
taken up and paid for. The new company hassurveyed 
and mapped out all its lines and wili begin work on the 
electric system throughout the city and suburbs im- 


mediately. 
Peoria, III.—Tbe Peoria & Pekin Traction Company 
has been granted a franchise in South Peoria. 


Penn Yan, N. Y.—A change in the route of the elec- 
tric railroad which it is thought will be construc 
between Penn Yan and Lyons is considered advisable. 
It is now proposed to run the road to Geneva by the 
way of Benton Center and Hall's Corners. The promo. 
ters of the scheme are Baltimore capitalists who are 
interested in the construction of trolley roads. A stock 
company will be formed, with a capital stock of $400,000, 
if the building of the road is finally decided upon. 


Redlands, Cal.—The scheme for the generation e 
electric power in Mill Creek canyon is being carrie 
out and considerable work has already been done. The 
plant, which will cost $250,000, is expected to be in орег 
ation by the middle of July. The company will furnis 
electricity for lighting and power 1n Redlands, Perris, 
San Jacinto, Elsinore, Lake View, Wildemar, Colony 
Heights and Box Springs and to mines and ranches In 
the vicinity. 

Richmond, Va.—The Senate Committee on Roads 11 
reported favorably the bill to incorporate the Берш) : 
Railway Company. This is one of the companies t : 
propose to build an electric line from N ewport ee 
Old Point. There is at present a line in operation 
tween those places. 

San Diego, Cal.—The sale,of the Citizens' Traction 
Company has been postponed until the 21st inst. 


Santa Cruz, Cal.—Surveyors have commenced to d 
vey reservoir sites inthe vicinity of Big Creek, ipm 
will survey a line over the mountains to San Jose 
furnish power for electrical purposes. 


i tro- 
Schenectady, N. Y.—It is announced that the Me 
politan Traction Company of New York has Шке, 
with the General Electric Company an order for $300, 
worth of machinery for its new power station. 


St. Paul, Minn.—The Sanborn street railway ordi: 
nance, authorizing the St. Paul City Railway APE 
to change its Selby avenue cable line into an e ge 
trolley line has passed the board of aldermen, sd 
railway company has decided to use the compound сое 
terweight safety device as an auxiliary to tbe K Mil. 
on Selby avenue hill and has accepted the plans o il 
ton Н. Brondson, chiet engineer ot the Union Ка! "ау 
Company of Providence, R. I., who designed the cou 1 
terweight safety device which has been 1n e 
operation on the Union Railway at Providence since 


was changed to the trolley system, 
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Vicksburg, Miss.—The board of mayor and aldermen 
has granted a franchise to Percival Steel and others, of 
Chicago, for the construction of an electric street car 
service in this city. The terms of the franchise require 
of Mr. Steel and associates to deposit $500 as forfeit and 
to file a bond of $5,000 for the construction and equip- 
ment of four miles of road by December 1, 1898, and 
two miles additional in one year after, the work of con- 
struction to be commenced within five months from 


date of contract. 

Washington, D. C.—The Columbia Railway Company 
intends to change its motive power from the cable to an 
underground electric system and extend its lines. 


windsor Locks, Conn.— The charter of the Suffield & 
Windsor Tramway has been purcbased by Jesse W. Starr 
of Springfield, who in the last General Assembly secured 
a charter for the Springfield & Southwestern Railr ad 
Company, giving him the right to build a trolley line 
from Springfield to Windsor Locks. The cbarter just 
acquired gives the added right to build a line through 
to Poquonock, where connection is to be had with Hart- 


ford. 

Worcester, Mass.—A plan to have an electric street 
car line extending from Worcester to Milford, thence to 
Franklin, and thence to Woonsocket, by way of Wrent- 
ham, has assumed definite form. A petition was pre- 
sented to the session of the Massachusetts legislature 
two weeks ago, asking for a special charter for the 
Worcester, Milford, Attleboro & Woonsocket Street 
Railway Company, among tbe signers being George W. 
Wiggins, Joseph G. Ray. Edgar К. Ray and Orestes T. 
Doe of Franklin, Edward Н. Rathbun of Woon- 
socket and Franklin, W. S. Read of Leominster, C. W. 
Shippe of Milford, W. Н. Tyler of Worcester, and 
others. The bill, as presented, petitions for the charter- 
ing of the enterprise, the bond issue to be $350,000, with 
a stock issue of the same amount. The promoters of 
the scheme are all men of large means, backed by un- 
limited capital, and say that if their petition for a 
charter is granted all the capital necessary will be sub- 
scribed immediately afterward and the new line com- 


pleted early next summer. 


PERSONAL AND MISCELLANEA. 


Robert H. Lerch of Easton, Pa.. has been chosen 
general manager of the General Electric Company of 
Freeport, Ill., to succeed J. T. Schlacks, resigned. 


The St. Louis “Star” says: Tho latest appliances 
for propelling electric cars without overbead wires will 
be manufactured by the Mississippi Valley Electrical 
Company, which recently filed articles of incorporation. 
It is claimed that the inventions to be put on the 
market by this company will revolutionize street rail- 
way methods, and that they can be applied to any trol- 
ley line without the necessity for any alterations. 


Thomas H. McLean, formerly connected with the 
electric street-car systems of Brooklyn, N.Y., has been 
appointed general manager of the Toledo Traction Com: 
pany sstreet-car system and electric light and power 
business at Toledo, to succeed S. S. Jewell, resigned. 


Robert Fox, who had bcen general superintendent of 
the Scranton Railway Company, has accepted the posi- 
tion of general manager of the electric railway lines at 
Wilmington, Del., and Chester, Pa. Before leaving 
Scranton Mr. Fox was presented with a fire silver tea 
service by the employees of the Scranton Railway Com- 


раву. 


J. Е. Crabb of Denver, Col., has invented a switch for 
electric street cars that does away with the rod the 
motorman is compelled to carry. It will throw a 
switch fifteen feet ahead of the car. By pressing down 
оп a short lever the car will turn tothe right, by rais- 
Ing upon the bar the car will go to the leftor straight 
ahead яз the case may be. It will work while the car is 
running fast as well as slow. Any switch that is now 
In use can be used. 


John Edmund Ridall of Pittsburg, Pa., a popular 
business man and prominent in electrical matters, died 
at his home in that city on the 8th inst., almost 
at the moment that he was elected a director of the 
Allegheny County Light Company, which was holding 
us annual meeting at the time. Mr. Ridall had been 
е 1880 the Inanager and representative in Western 
eee of the Brush Electric Company of Cleve- 
An and introdnced the arc light in Allegheny County. 
+ е Pittsburg *' Dispatch " states that a suit which 

г. Ridali instituted against the Brush Electric Com- 
pany, involving about $40,000, which he claimed as 
ошоп on sales, is still ponding. It.grew out of the 
Rae of another electrical concern, with which Mr. 

dall had an iron-clad contract, into the Brush Com- 
MoR an accordance with the terms of this contract 
in hi E laid claim to commission on al] sales made 
xi bi ооо Опе Мет which ів specifically named is 
is 1 85 8810n on а $300,000 arc light contract, made, it 
жш with the city of Pittsburg." Mr. Ridall was 
T 1% and twice widowed, his second wiſe dying 
John E pude children survive—O. Hanson Ridall, 
Ridali idall, Jr., Jacob Cook Ridall, Samuel Holland 

alland Elizabeth Eakin Ridall. 


Joseph A. McElro 

. у of New York has gone to Eng- 
jand partly to supervise the building of an electric road 
syndi shied апа partly on the invitation of an English 
this 1 to explain the merits of the McElroy-Grunow 
this ТАП electric system, which has been patented in 
Brid country and also in Europe. Mr. McElroy is a 

Eon, Conn., boy, and the Standard“ of that 
which h 1 ſavorable opinion of the invention to 
e has given his name in connection with that of 
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William Grunow of West Point, who has a residence in 
Bridgeport. The Standard ” says: Both Mr. McElroy 
and Mr. Grunow are enthusiastic over their new device 
in the third-rail line, and they say that it goes iar 
ahead of any system which has yet been invented. 
That this claim is a just one has been recognized by tho 
English syndicate, and it has been taken up by the Eng- 
lislımen and will be pushed with energy. The offers from 
English capitalists were so much better than t hose of tho 
Americans it did not take long for the inventors to do- 
cide that they could do far better by sending the inven- 
tion to Ecgland and planting it firmly in that country. 
That they will have the greatest success there is very 
little doubt felt,as many of the best European engi- 
neers have examined the system and have pronounced 
it to be far better than any yet brought to the front. 


RECENT COMPANY ELECTIONS. 


Alpena Electric Light Company, Alpena, Mich.—Presi- 
dent, W. II. Johnson; vice-president, Henry Bolten; sec- 
retary, W. E. Hazell; treasurer, Donald McRae; directors : 
Henry Bolten. Donald McRae, W. Н. Johnson, W. E. 
Hazell, Н. Н. Wittelshofer, J. Н. Kerr, J. D. Turnbull. 


Badger [!Juminating Company, Milwaukee, Wis, —Presi- 
dent, Henry C. Payne; vice-president, John I. Beggs; вес. 
retary and treasurer, C. A Spofford; assistant secretary, F. 
Н. Whitney; directors: Н. €. Payne, О, A. Spotford, J. I. 
Beggs, F. G. Bigelow, Charles F. Pfister. 


Bay Shore Electric Lighting Company, Bay Shore, N. Y> 
—President,Josiah Robbins; vice-president, Selah T. Clock: 
secretary, Freeman T. Hulse; treasurer, John R. Howell; 
directors: Josiah Robbins, Selah T. Clock, E. S. Bailey of 
Islip; U. P. Strong. Edward B. Mowbray, Freeman Т. 
Hulse and John В. Howell. 


Delta Electric Power Company, Delta, Pa.—President, C. 
F. Smith; vice-president, S. J. Barnett; secretary, С, O. 
McConkey ; treasurer, W. Z. Macomber; superintendent, 
S. J. Whiteford ; directors: V. G. Stubbs, S. J. Whiteford, 
C. F. Smith, C. O. McConkey, W. Z. Macomber, H. Clay 
Whiteford, S. J. Barnett. 


Depere Electric Light & Power Company, Green Bay, 
Wis.—President, J. P. Dousman; vice-president, R. J. Me- 
Geehan; treasurer, William Workman; secretary. William 
Armstrong; manager, C. G. Wilcox; directors for three 
years: C. G. Wilcox aud L. Minich. 


Delaware Valley, Hudson & Lehigh Railroad Company, 
Stroudsburg, Pa.—President, Dr. J. B. Lung; treasurer, 
M. F. Coolbaugh; secretary. J. H. Shull; directors: J. B. 
Lung, C. A. Woolsey, Frank Pettit, J. Kellow, all of Brook 
Iyn ; J. H. Vanetten, of Milford; M. F. Coolbaugh, F. W. 
Eilenberger. E. F. Peters, W. S. Shafer and J. H. Shull of 
Monroe county, Pa. 


Edison Electric Light Company. Mt. Carmel, Pa.—Presi- 
dent, M. K. Watkins; vice-president, II. T. John; treas- 
urer, S. E. Bergstresser; secretary, Reuben Kline. 


Greensburg & Hempfield Electric Street Railway Com- 
pany, Greensburg, Pa.—President, Thomas Donohoe, Sr; 
directors: the president and F. Y. Clopper, John B. Head, 
W. F. Sadler, Sr., H. Beetem. 


Hamilton Street Kailway Company, Hamilton, Can.— 
President, William Gibson; vice-president, Edward Mar- 
tiu; directors: Wm. Gibson, M. P., Edward Martin, B. К. 
Charlton, John A. Bruce, F. W. Fearman, Wm. J. Harris, 
and Isaiah Beer. 


Lackawanna Valley Traction Company, Scranton, Fa.— 
President, L. A. Watres; secretary and treasurer, Robert 
C. Adams; directors: L. A. Watres, Robert C. Adams, Mrs. 
E. M. Amerman, P. 8. Pageand R. A. Gregory. 


Louisville Electric Light Company, Louisville, Ky.— 
Directors: A. H. Barret, Harry Bishop, J. B. Speed, G. W. 
Morris, J. M. Atherton, John Marshall, James A. Leech, 


Joseph 3chetller, M. R. Wheat. 


Marietta Electric Company, Marietta, Ohio—Presidenf, 
A. L. Gracey, vice-president, Nelson Moore; general man- 
ager and treasurer, W. H. H. Jett; secretary, J. S. H. 
Turner; auditor, John Kaiser; directors: the officers and 
J. З. Simpson, Н. W. Craig, I. О. Alcorn, Geo. B. Eysse:. 


Metropolitan Electric Light Company, Reading Pa.— 
President, John A. Rigg; secretary and treasurer, K. A. 
Fichthorn; directors: R. N. Carson, William R. Mellvain, 
R. L. Jones, Н. C. England, Jas. A. O'Reilly, George Н. 
Valentine, L. T. Custer, R. N. Buckley, John A. Rigg. 


Milwaukee & Waukesha Electric Railway Company, 
Milwaukee, Wis.—Directors: John A. Kinney of New 
York, E. H. Bottum, C. E. Wild, C. L. Gross, Frank Koeh- 
ler and S. l. Henderson. 


New York & Staten Island Electric Company, Staten 
Island, N. Y.—Directors: H. H. Rodgers, Samuel Thomas, 
A. B. Fletcher, Joseph E. Bourne, Col. G. B. M. Harvey. 
Edward P. Doyle and John P. O'Brien. 


Norfolk Street Railway Company, Norfolk, Va.—Presi- 
dent, R. Lancaster Williams of Richmond; vice presi- 
dent. Frank O. Briggs of Trenton, N. J.; treasurer, Wal- 
ter Н. Doyle of Norfolk; secretary and assistant treusu- 
rer, Н. €. Whitehead of Norfolk; manager, W. M. Rose- 
borough; directors: R. Lancaster Williams, Richmond ; 
Frank О. Briggs, Trenton; J. W. Middendorf, Charles R 
Spence and Robert C. Davidson, Baltimore; R. B. Cook, 
W. H. Doyle and J. P. Andre Mottu, Norfolk; William M. 


Habliston. Petersburg and Richmond. 


Potomac Electric Power Company, Washington, D. C.— 
Directors: О. T. Crosby, Charles A. Lieb, F. C. Stevens, Н. 
D. Mirick, W. S. Terry, James B. Lackey and Z. B. Dey ber. 


Reading Traction Company, Reading, Pa.—President, 
John A. Rigg; secretary and treasurer, M. А. Aulenbach ; 
directors: John A. Rigg, Richmond L. Jones, Robert N. 
Carson, B. Nelson Buckley. O. S. Geiger. 


Reacing & Pottstown Electric Railway Company, 
Reading, Pa.—President, John A. Rigg; directors: the 
president and Richmond L. Jones, Samuel E. Rigg, M. C. 
Aulenbach, K A. Fichthorn. 


Reading City Passenger Railway Company, Reading, 
Pa.—President, B. F. Owen; vice-president, James L, 
Douglass; secretary and treasurer, H. A. Muhlenberg; 
directors: C. H. Schaeffer, H. A. Muhlenherg, John Rick 
Charles Kick, A. Thalheimer, William R. Mellvain and 


Matthan Harbeter. 
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Southern Electric Railway Company, St. Louis.— Direc- 
tors: Charles F. Orthwein, Henry Nicolaus, C. H. Spencer, 


Harrison I. Drummond, Joseph S. Minary. 


Trenton Passenger Railway Company, Trenton, N. J.— 
President, Henry C. Moore; vice-president, Thomas S.C. 
Barr; secretary and treasurer, John L. Kuser; directors: 
Thomas S C. Barr, Col. A. R. Kuser, John L. Kuser, Ferdi- 
nand W. Roebling, Jonathan Н. Black well, E. J. Moore. 


United Traction Company, Reading, Pa.—President, 
John A. Rigg; secretary and treasurer, M. A. Aulenbach ; 
directora: R. N. Carson, Wm. R. Mclivain, R. I.. Jones, 
Н. C. England, James A. O'Reilly, George Н. Valentine, L. 
T. Custer, R. N. Buckley, John A. Rigg. 


Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. 


COMMERCIAL PARAGRAPHS. 


Thorburn Reid, whose card appears elsewhere in this 
issue, is designing electrical apparatus for several promi- 
nent manufacturing concerns. Mr. Reid makes a specialty 
of designing and supervising railway, light and power 
transmission plants, and also of designing alternators, 
synchronous alternating motors, induction motors, trans- 
formers and rotary converters and direct current dynamos 
and motors, guaranteeing their performance. Mr. Reid 
solicits correspondence (122 Liberty street, New York). 


Everybody Says So. 


Cascarets Candv Cathartic, the most won- 
derful medical discovery of the age. pleas- 
aut aud refreshing to the taste, act geutly 
and positively on kidueys, liver and bowels, 
cleansing the entire system, dispel colds, 
cure headache, fever, habitual constipation 
and bilionsness. Please buy and try a box 
of C. C. C. to-day; 10, 25, 50 cents. Sold and 
guaranteed to cure by uil druggists. 


Any one desirous of obtaining electrical measuring in- 
struments would do well to address the Cherry Electric 
Works, 25 and 27 Third avenue, New York. This concern 
has recently placed upon the market an inexpensive but 
accurate voltmeter reading from 0 to 10 volts and an am- 
meter reading from 0 to lo amperes. The price of these in- 
struments is but $1.50 each, and for experimental purposes, 
where the standard instruments would prove too expensive, 
these will be found both valuable and trustworthy. The 
mechanísm is enclosed in a hardwood case, which gives 
them an extremely neat and handsome appearance. There 
is no doubt but what these instruments fill a long-felt 
want. as many amateurs have been Кері from experiment- 
ing owing to the cost of the standard instruments. 


No-To-Bac for Fifty Cents. 


Guaranteed tobacco habit cure, makes weak 
men strong, b:ood pure. 50, ?1. All druggists 


Educate Your Bowels With Cascareta. 
Candy Cathartic, cure constipation forever. 
10c. 25c. If C. C. C. fail. druggists refund money. 


We would call our readers’ attention to Mr. Charles J. 
Kintner's card which appears in this week's issue. Mr. 
Kintner, who is now practising as patent expert at 45 
Broad way, New York, was for many years connected with 
the Patent Office in Washington os principal examiner and 
a electrical expert in charge of the electrical department. 
The Hon. L. Q. C. Lamar, late Secretary of the Interior, 
had a high regard for his ability and electrical knowledge 
concerning inventions, which reputation Mr. Kintner 
has fully lived up to since being in business for himself. 
Аза patent expert Mr. Kintner stands high, as shown by 
the many important patents taken out by him in the past 
few years. When Mr. Kintner fails to obtain а patent on 
an invention it is safe to assume the invention is not pat- 
entable. 


Don't Tobacco Spit and Smoke Your Life Away, 


To quit tobacco easily and forever, be mag 
netic, full of life, nerve and vigor, take No-To- 
Bac, the wonder-worker, that makes weak men 
strong. All druggists, 50c or 81. Cure guaran- 
teed. Booklet and sample free. Address 
Sterling Remedy Co., Chicago or New York 


To Cure Constipation Forever. 
Take Cascarets Candy Cathartic. 10¢ or ?5c. 
lf C. C. C. fail to cure, druggists refund monc y. 


INCORPORATIONS. 


The Skagway Light & Water Com 
Capital stock, $250,000. pany, Seattle, Wash. 


The Weston Electric Appliance Company, Newark, N 
—Capital stock, $750 000, of which $20,000 has been рү: 
Incorporators: Edward Weston of Newark, Franz C 
5 of New келу; and Henry E. Niese of Jersey 

‘ity. 1e company will build plants at W 
short distance south of Newark. aeneus 


The Maurice River Water & Electric Power Impro 
Company, Vineland, N. J.—to introduce electric boweri, à 


Vineland for manufacturing and other purposes. Incor- 
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porator: Charles K. Landis, the founder of Vineland. 


The National Mill, Water & Light Company, Angola, III. 
—to put in л power plant by which to supply the town of 
Angola with a flouring mill, waterworks, electric light and 
a street railroad. 


The Robb Conduit & Underground Electric Sys- 
tem Company, New York City. Capital stock, 925,000. Di- 
rectors: F. D. Robb and Dr. G. E. Crittendon, of Hot 
Sprines, Ark; Fritz Andraea and Gertrude Hanbury, of 
New York City. and A. L. Wear, of Cornwall. 


The El Dora Townsite Company, Denver, Col.—to own 
and operate land for a townsite, to own and operate mines 
and to sell electricity for power, etc; operations to be 
carried on principaily in Boulder County. Incorporators : 
R. P. Davy, Thomas G. Roberts and Job T. Lvon. 


The Alaska Light & Power Company, Tacoma, Wash. 
Capital stock, $25,000, Incorporators: 1. W. Anderson aud 
Fred C. Brewer. 


The Needle Mountain Electric & Power Company. Den- 
ver, Col.—to operate in La Plata County. Capital stock, 
$200.000. Incorporators: Lyman B.Jordan, John Lawson 
&ud George F. Carris. 


The Sterling Electric Company, Ch'eago, III. Capital 
stock, $30, 0. Incorporators: Edward A. Biggs, John E. 
Hunt and Walter J. Hall. 


The Mississippi Valley Electrical & Manufacturing 
Company, St. Louis, Mo. Capital stock, $100,000, fully 
paid up. Incorporators: John R. Farmer, Daniel H. 
Lone. Edward Buder, Anthony F. Ittner and Eugene 

u рг. 


The South Illinois Electric Light Company, St. Elmo, 
III. to operate an electric light plant. Capital stock, $20,- 
WOO. Incorporators: W. I. Stocker, G. W. Harlan and A. 
J. Johnson. 


The Clear Creek Mill Company—to establish a large 
electric plant for the treatment of ores at Empire, Col. 
Paid up capital, $30 000. Incorporators: B. F. Taft, F. R. 
Kimball, J. II. Ware, D. II Kirby and others. Forton 
capital is back of tlie enterprise. 


ELECTRICAL PATENT RECORD. 


LEITERS PATENT IssCED FEBRUARY 8, 1898. 


ELECTRIC RAILWAYS AND RAILWAY APPLIANCES. 


598,580. Trolley-Head. Herbert W. Smith, Somerville, 
Mass, assignor to the F. L. Gaylord Company, Anso- 
nia, Conn. Filed June 10, 1597. 

598,661, Electric Street Car Trolley. Joseph T. Himme- 
ger, La Rue, Ohio. Filed Oct. 20, 1896, 

508,73!. Electric Railway, Martin T. A. Kubierschk y, 
Berlin, Germany, assignor to the General Electric 
Company of New York. Filed March 26, 1897. Re- 
newed Jan. 10. 1898. 

598,534. Fender or Guard for Tramway Cars. John К, 
Seaton, Coboes, N. Y. Filed Aug. 10, 1897. 


ELECTRIC LIGHTS AND APPLIANCES. 


598,607. Electric-Arc Lamp. Sidney I. Crain. Cincinnati, 
Ohio, assignor of two-thirds to Stewart Shillito and 
Charles A. Irwin, same place. Filed July 21, 1897. 

598,726. Incandescent Electric Lamp and Process of Mak- 
ing Same. John C. Fish, Shelby, Ohio, assignor to the 
Shelby Electric Company, same place. Filed Aug.3, 
1897. 

593,733. Safety Cut Ont for Electric Lamps. Alfred М. 
Lovelace, Knoxville, Tenn. Filed June 12, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


598,517. Testing Apparatus for Electric Circuits. Edward 
Heymann and Frank W. Heymann, Boston, Mass. 
Filed Feb. 26, 1597. 

598,510. Construction of Dynamo. Electric Machinery. 
Alfred Soames, London, England, assignor to the 
Davies Motor Company, Limited, same place. Filed 
Dec. 6. 1897. 

598,553, Electric Switch. Johan M. Andersen, Boston, 
Mass., assixnor of one half to Albert Anderson, same 
olace. Filed Dec. 5. 1896. 

598,65. Coin-Controlled Machine for Automatically Dis- 
tributing Electric Currents. John W. Dawson, Lonis- 
ville, Ky. Filed Nov. 18, 1896. Renewed Dee. 23, 1897. 

508,857. Alternating Current Dynamo. William B. Esson, 
London, England. Filed April 21, 1895. 

598.679. Means for Use in Operating Electrical Switches, 
Thomas Н. Parker, Tettenhall, England. Filed Dec. 9, 
1897. 

598,715. Automatic Electric Switch. Frank C. Perkins 
and John D. Killip, Buffalo, N. V.; said Killip assighor 
to said "erkins,. Filed Sept. 25, 1897. 

598,561. Electric Time Switeh. George F. Goodwyn, Arn- 
prior, Canada. Filed April 26, 1597. 


ELECTRIC HEATERS, ETC. 


598,568, Method of Manufacturing Rheostats, Electric 
Heaters, ete. Harry W. Leonard, New York City. 
Original application filed April 9,1897. Divided and 
this application filed Jan, 8, 1893. 

598,638. Electric Heater. James F. McElroy, Albany, 
N. Y., assignor tothe Consolidated Car Heating Com- 

any. same place. Filed March 21, 1891. 

598,630. Electric Radiator. James F. McElroy, Albany, 
N. v., assignor to the Consolidated Car Heating Com- 
pany, same place. Filed Jan. 25, 1895. 

598,610. Electric Heater. James F. McElroy, Albany, 
N. V., assignor to the Consolidated Car Heating Cors- 
pany, same place. Original application filed April 6, 
1895. D vided and this application tiled Aug. 6, 1897, 


TELEPHONE AND TELEGRAPH APPARATUS. 


593,610. Coin-Controlled Telephone Pay-Station. William 
Gray, Hartford, Conn , nssignorto the Gray Automatic 
Telephone Pay Station Company, same place. Filed 
Dec. 4. 1895, 

598,853, Electric Call-Box System. William T. Budds, 
Charleston, S. C. Filed Aug. 23, 1897. 


MISCELLA N EOUS. 
598,498. Junction Box for Electric Conductors. Thomas 
J. Close, Philadelphia. Pa. Filed May 26, 1897. 
593,508. Automatic Electric. Fire-Alarm. William A. 
(Guthrie, Durham, N. C. Filed July 7, 1897. 
598.556. Primary-Battery Cell. Fred H. Brown, Chicago, 
III. Filed Dee. 9, 1895. Renewed Jan. 12, 1898. - 
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The Minnesota Central Telephone Company has sent a 
communication to the city council of St. Paul, asking for & 
franchise to supply telephone service in that city. The 
communication, which was referred to the committee on 
Streets, stated that the Minnesota Central Telephone Com- 
pany is one of four comprising the Western Electric Tele- 
phone system; that it has about three thousand miles of 
toll lines in operation, particularly in Southern Minnesota 
and Northern lowa, extending into South Dakota, with 
branches in Wisconsin. The stockholders, the communi- 
cation adds, are business men of the towns reached by the 
company's lines. Minneapolis, it is stated, granted the 
company a franchise on January , and it stands ready at 
an early date, as soon as it gets a franchise, to give St. 
Paul as good service as Minneapolis will get. The lines 
of the company are in operation at points adjacent to the 
T win Cities. 


At the Electrical Club's annual banquet at Boston on the 
evening of the 8th inst., à telephone receiver was placed 
at the plate of every guest, and a huge megaphone was 
suspended from the ceiling. Direct wires had been estab- 
lished between the central offices in New York and Chi- 
cago and the central oflice in Boston, and from the latter to 
the banqueting room. By these means the speeches, jokes, 
applause, etc., of the banqueters were communicated in- 
stantuneously to numbers of friends assembled for the 
purpose in the cities named, and these in turn were enabled 
to contribute by their happy rallies to the interest of the 
occasion. When picture tele phony is perfected, the enjoy- 
ment of all such gatherings will be doubly enhanced by 
seeing their friends as well as hearing their voices. 


Telephone manufacturers in Chicago propose to wage а 
vigorous warfare against a bill now before the Legislature 
which provides that after making a statement to the Audi- 
tor the person or corporation making the same shall pay a 
tax of $10 for each telephore connection and the further 
sum of $50 for each telephone connection with a device 
Known ая а telephone slot arrangement. As explained by 
Vice-President W. A. Bisland of the Western Telephone 
Construction Company, this seems to be the Bell method 
of fighting the cheaper rates that are in vogue among the 
independent companies now giving towns aud farming 
districts in Illinois good service. The mensure will not 
hurt the Bell Company as much as the independent com- 
panies for the reason that the older corporation feels itself 
wellintrenched by the occupancy of the field in the larger 
cities,” 


Mr. Jenkins has introduced a bill in the House of Kepre- 
sentatives providing that whereas it is represented to this 
present Congress that the Automatic Telephone Exchange 
Company (limited) of Wasbington and London, England, 
a corporation duly organized and operating under and by 
virtue of the general laws of the State of We-t Virginia, is 
desirous of establishing its system of telephony within the 
District of Columbia, and that. in consideration of its being 
permitted so todo, it willsupply a much superior service to 
that now in useinthe District of Columbia, and at less 
than one half the rates now being charged,“ the company 
be authorized to lay conduits in Washington and proceed 
to conducta telephone business. 


The Owosso Telephone Company has closed a contract 
with the New State Telephone Company to furnish equip- 
ments foran exchange at Owosso, Mich. There will be 
150 'phones to start with, though the switchboard will 
accommodate twice that number. The copper metallic toll 
líue of the New State Company will be exteuded from 
Fenton to Owosso, and the exchange will be in operation 
by the middle of April. 


Judge Toulmin of the United States District Court at 
Mobile, Ala., has handed down an opinion in the case in 
equity of the Western Electric Company, Chicago, vs. the 
Home Telephone Company, Mobile, for infringement. A 
decree will be entered on two claims of claimants, and an 
accounting of profits and damage in respect to these 
claims is ordered. The injunction is not to be operative 
until 60 days after entry of the decree on account of public 
inconvenience. 


The new telephone company at Indianapolis is busy 
placing its plans before members of the city council so 
that the latter may be fully informed of the intentions of 
the company when application for a franchise ів made. 
There is some talk of reviving the Citizens’ Co-operative 
Telephone Company, which was granted a franchise sev- 
eral years ago but afterwards became involved in lawsuits 
and retired from the field. 


An ordinance has been submitted to the Parkersburg 
W. Va., council granting a franchise to the Home Tele. 
phone Company. The ordinance provides that the com- 
pany shall begin the construction of its telephone system 
within one year from the date of passage of ordinance 
and that a rate of not over $24 per year shall be charged {ог 
the use of the 'phones by subscribers. The company is 


composed of F. Н. Yost, Н. 8. Yost, Р. W. Yost and G. 8 
Basnett. н 


The Newark (N. J) Telephone Company has re-elected 
these officers: President, John M. Gwinnell; secretary 
James F. Connelly ; treasurer, Samuel Klotz; directors: 
John M. Gwinnell, Timothy W. Lord, George W. Wieden- 
mayer, Charles B. Smith, Samuel Klotz, Bernard Strauss, 
Theodore C. E. Blanchard, James Е. Connelly, P. J. 
Nevins, Henry Vincent Jackson, L. Eugene Hollister. 


The manufacturing property of the Best Telephone 
Company is advertised by the receivers to be sold at 
auction in Baltimore, Md., on the 17th inst. A catalogue 
of the articles to be disposed of conthins?8 pages and in- 
cludes the patents and certificates of stock owned by the 
company as well as the machinery, plant, electrical and 
telephone apparatus, office furniture, btc. 


The borough council of Bellefonte, Pa., has granted a 
franchise to the Millheim Telephone Company to erect 
poles and wires and establish an exchange in the town. 
The Millheim Company was organized s year ago and 
lately extended its service to Bellefonte and through 
Union, Snyder and adjoining counties. The Bell Company 
has now arranged to extend its service all over the terri 
tory covered by the Millheim Company. 


A dispatch from Macon, Ga., to the Atlanta Journal states 
that there is some talk of & new telephone company for 
Macon in opposition to the Bell company, and the report 
that the ground is being surveyed with tbat end in view is 
borne out by the fact that application has been made to 
the council for information on the subject of the ordi- 
nances affecting telephone companies in the city. 


The certificate of the consent of two-thirds of the stock- 
holders of the Ossining Home Telephone Company of the 
village of Sing Sing, N. Y., to mortgage its plant and fran- 
chises for $25,000, the amount being less than two-thirds of 
the value of the plant and franchises, has been filed in the 
county clerk’s office at White Plains. 


At the annual meeting of the Saratoga, Adirondack and 
Lake George Telegraph Company, held at Saratoga, N. Y., 
the following officers were elected : President, W. West 
Durant, New York City; vice-president, H. G. Young, Al- 
bany ; secretary and treasure:, J. W. Burdick, Albany; 
general manager, W. C. Humstone, New York City. 


A correspondent of the Charleston News and Courier 
states that the telephone manufacturing company at Sum- 
ter, A. C., has recently enlarged its plant and is overrun 
with work. The correspondent says he saw shipments 
going to New York, New Orleans, Knoxville, Vicksburg 
and Durham, N C. 


Steps bave been taken at Mankato, Minn., to organize an 
independent telephone company to be known as the Man- 
kato Citizens’ Telephone Exchange Company. Articles of 
incorporation will be prepared at once. 


A company has been organized at Versailles, Ky., to 
erect a telephone system there. The incorporators are W. 
R. Procter, Breck B. Smith and Charles R. Powell. 


New Companies Incorporated. 


The Creswell Telephone Company, Creswell, Md. Capital 
stock, $1,200. Directors: Joseph B. Hanway, Harry P. 
Strasbaugb, Christian Smith, John McKee, Willard G. 
Rouse, Joseph F. Callahan, George F. Burkley, Joseph 
Gorrell and Frank W. Kimble. 


The Livingston County Telephoné Company, Pontiac, 
III. Capital stock, $65,000. Iucorporators: W. E. Herron, 
John 8. Murphy and A. M. Legg. 


The Fulton Telephone Company, Fulton, Oswego 
County, N. Y. Capital stock, 815, . Directors: Lenox 
Smith and J. P. Whitaker, New York Ойу; George C. 
Webb, J. C. Curtis, Francis Stiles and F. A. Sage, Fulton. 


The Moore Telephone Manufacturing Company has filed 
articles of incorporation at Trenton, N. J. It has a capita! 
stock of $50,000, of which $14,800 is paid in. 


The Clifton Forge Mutual Telephone Exchange, Clifton 
Forge, Va. Capital stock, $5,000. Incorporators : William 
Patrick, president; N. O. Watts, treasurer; J. A. Sproul, 
secretary and general manager. 


The Toccoa Telephone Company, Toccos, Ga.—to con- 
struct and operate a telephone system. Capital stock, 
$5,000. Incorporators: John McJunkin, C. H. Dance, L. Р. 
Cook and others, 


The Coles County Telephone Company, Mattoon, 
Il., has certified to an increase in capital stock from 
$12,000 to $35,000. 


Help to fight the Eleetrical Trust by subscribing 
for ELECTRICITY. 
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~ ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by ELECTRICITY from а variety of sources. 
The utmost care is exercised in their collection and preperation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 


s favor to have brought to their attention any inaccuracies readers may discover in these columns. 
Abbreviations : crt. 1 „ e conse оа со сопво сава: сопе. vonstrücuons conv., convertible; com., common; deb., debentures; exten., 
ion; gen., general: g. ; T teed ; э Imp., improvement: „ paid; preferred; mtg., mortgage; tr., trust; A., annually; S., semi-annually ; 
Sartell: X O., Ар. and Oct.; F. &. A., Feb. and Aug.; M. & S., May and Sept.; J. & D., ушу and рее. 3. J., Jan. grain ы i d d 


STOCKS. 


| PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 


\ 


Capital Stock. 
—————————| Bate and Date ot 
NAME. Par Authorz'd| Issued. Jast Div. 


Capital Stock. 


Bate and Date of 
Last Div. Bid. |Asked 


— ee tes 
Bid. Asked. NAME. |ParjAuthorz*d( Issued. 


Hartford Conn.-Feb. 14: 


Albany, N Y.-Feb. 14: | Hartford Street Ry. Оо 100 $2,000,000] $200,000/3 % B., July, 97. [140 | oe 
Albany Ry. Qo. Go. .. 100) 2,000,000 $1,750,000/134 % Q.. Aug. "97. 10 wit [Hartford & West Hartford RR. . . 100, 1,000,000] 247.000] ............ a cas 
Troy ty lway Co. ооо. „ 6 „6% 100 2,000,000 2,000,000 1 Q., Sept 10, 97. 7 71 

Traction Оо. (Saratoga) 66 6 „„ 6 е 100 50, 000 50, 000 2 £2.49. 9909 * a Holyoke Mass.—Feb. 14: | 

Allentown, Ра.—ЕеЬ. 14: Holyoke Street Ry. Оо....... ‚„..„...| 100 100,000} 400, 000 3, . A., July, $7, 200 | 205 

Д 

Allentown & Lehigh Val. Trac. Oo.. . 4,000,000] 1,500,000] ............ - зо Hoboken, N. J.—Feb. 14: 

Bridgeport, Conn Feb. 14: North Hudson Oo. (N. J.) Ry. Co...| 25) 1,250,000} 1,000,000/8 72, 1892. 70 | — 

Bridgeport Traction Co.............| 100| 2,000,000| 2,000,0001 % Aug., '97. 45 | во Indianapolis, Ind —Feb. 14: 

Baltimore Md —F'eb 14 " Citizens“ Passenger Ry "T "E . 5,000,000 5,000,000 6665595 2 2 ое 25 25 

0 ° е * 

Baltimore City Passenger Ry. Оо...| 25| 6,000,000| 2,500,000/5 % S., July 2, 7. | 59 | 70 Lancaster, Pa.—Feb. 14: | 

bBaltimore Traction Oo.......-...-.| 25 10,000,000} 5,750,000 321 Q., Jan., 7. 2114] 241, | Pennsylvania Traction Co.. . . 100 10, 000, 000 9,900,000) . ..... .. ...... co | oe 

Central Ry. Oo. of Baltimore City.. 50) 300, 000 3800, O00 6 % A., 1897. : 80 | 82'4 || Lancaster & Col. Electric Ry. ( — 4 87,500 ................ " .. ee 

Ойу & Su urban Ry. G0. 50 4, 000, 000 1,000, 0002 X A., Jan., 97. 48 ee West End Street Railway... ЕИ ооо 90: | оно osooso] Ө» 'TTTTTITY 0 0 ry ee ee 

Boston, Mass.—Feb. 14: Louisville, Ky.—Feb. l4: 

New England Street Ry.............| 25| 65,000,000] 1,081,925] % Q., Jan.15, 7. “% Louisville Ry. es. өзен 77у 100 4. 000. 000 4,000,000 114 %., Apl.,’ 35 37 

Ко аге uon oon ко: 100 4,000,000 000004 7 8. 2ч or 8 a Louisville Бу... ............5 % pfd| 100 2,000,000) 2, 000,000 2% % S., Apl. 1,'97.| 94 95 

ore Tracti оФовооое в , ' 9 . e 

West End Street Ry. Co. . .. om. 50|10,000,000| 9,088,000 % S., Oct.,’¥7. 84 84% | Minneapolis. M inn. Feb. 14 | 

West End Street Ry. Co....8 % pfd. 50| 6,400,000| 6,400,000/4 & S., Oct. 1, 97. 105 | 1004 Twin City Rapid Tranait........com.| 100) 17,000,000) 15.0 10.000 00 17 

Brooklyn N Y —Feb 14: Twin City Rapid Transit....7 % рѓа. seer 8,000,000 1,137,200 134 %, Apl., '97. oe 160 

Brooklyn City & Newtown Ry......| 100| 2,000,000! I. O00. 000.256 % Aug. 1, 1897. 180 | 10 Montreal. Canada.—Feb. 14: | 

Brooklyn Нар: Tranalt Oo., tr cortf. 100 20,000,000| 20, 000, 00 ·(ͥ(ͥ ... . 40% 40^ Montreal Street Ry. Со..........,...| 50, 4.000.000 4.000, 000 8 % g., M. & N. 255 EBER 
Brooklyn . . 200,000] 200,000) ..... IDE -- | < [Toronto Street Ry. Со.... ..........| 100) 6, 000.000 6. 000, 0001 26 8., J. & J. 1017, 102 
aaroo TR ty BE Py a+ Guar 100 12,000,000 12.000.000 24 % Q., July, 97. 209% 210 Memphis Tenn e 
eBrooklyn, Queens Oo. & Sub. ....| 2,000,000} 2,000, rie errr К es 2 ‚ 14: 

Re coe оор n RR.......| 100 4:000 000 1 189050 1% % July 1, 97. an m Citizens’ Street Railway Со........... | 100} 1,500,000) 1, 500, 00 . 15 | æ 

Kings County Traction Go..........| 100} 4:500.000| 4500.0001 3¢ July 26, % | 484 50 New Haven, Conn.—Feb. 14: 

U ' 

Nassau Electric Railroad .............|...... 6,000,000| 6,000,000] ũ 42 | .- [Fair Haven & Westville RR... 25! 1,500,000] 900,000 4 % S., Sept. 96. 57 | во 
fAtlantic Avenue Rallroad........| 50| 2,000,000 2,000,000) ............ „„ „ few Haven Street Railway Оо...... 100 1, 250,000 1,000,000 234 % A., July '96. 60 
Brooklyn, B & W. Е. Railroad.. % 1,000,000 1,000,000 e „ % „6% „ „% „„ 6 „6 „ 14 80 New Haven & Centerville.......... 100 700,000 800,000: RETTES 69536 7 6600 oe ее 

Buffalo N. Y.—Feb. 14: Winchester Avenue RR......... . . 25) 1,000,000 600,000! ..... y 40 42 

9 е е t * 
Buffalo & Niagara Falls Elec. Ry....| 100| 1,250,000| 1.250,000| ............ New Orleans, La.—Feb. 7: 
*Buffalo Railway CO. „ 100 6,000,000 5,370,500 1 x Q., Sept., '97. 8 Claiborne н 55 ee 18 1 240.000 240,000 24 9 8., July, 95. 140 150 
= | ew Orleans rrollton ++....] 100) 1,200,000} 1,200,000 144% Q., Apl., 97. 12414 126 

Columbus O.-Feb. 14: , New Orleans Traction Co......com.| 100; 5,000,000 5,000,000 з To a 9i, 4 

Columbus Street Railroad...........| 100| 8,000,000| 6, O00, 0001 % Q., Feb., '97. New Orleans Traction Co.......pfd.| 100 2,500,000| 2,500,000 6 % S., J. & J. 15 

Columbus Centra: Street Railroad. . 100| 1,500,000! 1,500,000] 0e. a Crescent City RR............. gunr. 100 2.000.000 2,000,000 8 % S., July, 97. oe 62 

Charleston, S. C.—Feb. 14: bNew Or. City & Lake RR....guar.| 100 2, 000, 000 2,000,000 4 % S., July, '97. 95 

n, S. 11: Orleans Railroaduouadhͥl˖ k 50 500.000 185,000 1%; %., June, 94. 10k| 11 

N Gier RR е ОЕ 100,000] 100,0003 * 8., Jan., '97. St. Cbarles Street Railway..........| 50| 1,000,000 1.000.000 152 %., Apl., '97. 55 57 

. 2 „% „% „% „ 06 „% 06 „ „6 „ 25 1,000,000 250,000 сооро оооаосое New York—Feb. 14; | 
—Feb. 14: ! ! А ° 

Ob НУ ВУ ge cs 10) 1a a0 ooo] 120m oo c. Sept 15, 97. 248 OeChristopheré ош Gis: RR ur! 100 69900 бюз & QAM MN 139 | 165 

Ohi & South Side R. T. RR.....| 109! 10 823 10.328 80b( . ͥ Dry Dock, E. Brdw'y & Battery RR. 100 1,200,000! 1,200,000 1½ % Q., Feb., 97. 90 

Lake 8% 10,823,800} !0,225, | A 

e Street Elevated RR............ 100 10 000.000 10,000,000} ....... aaeoa dMetropolitan Street Ry. Co........ 100, 80,000,000 30,000,000 114 % Q.. July, 97. 16374) 164 

торор West Side Elev. Ry...| 100 15 000 000| 15,000, 000 у eBleecker St. & Fulton Fy.Ry.guar, 100 900,000] 900.000 4 % A., July, 97. 33 55 

Met.West Side El. const. stk........ 100 15,000. 000 2,500, 000ꝶ: Broadway & Seventh Ave... guar. 100 2,100,000) 2,100,000 215 9; Q., Jul. 97. 205 209 

North Chicago Street ЕВ............ 100 10.000.000) 6,600,000'8 % Q., Oct., 97. gCen.Park,N.&E. Rivers RR. guar! 100 1,800,000] 1,800,000 2 % Q., July, 97. 170 | 180 

hNorth e 100 '500 000 249,90( nnn hEighth Avenue RR...............| 100 1,000,000) 1,000.000 РИ 32 335 

South Chicago City Railway 100 2.000.000 1,603,200) ............ 142d St. & Grand St. Ferry RR. gunar 100 750.000 748,000 414 % Q., Aug., '97. 33035 

{West Chicago St. RR. Оо............ 100 20,000. 000 18,189,000 114 % Q., May, 97. jNinth Avenue .... . ..guar.| 100 800,000 800.0000000 180 | 160 
Chicago West Div. Ry.......guar.|. ...| 1.250.000 624,900 35 36 Sixth Avenue RR............ guari 100 2,000,000! 2,000,000 ............ 195 | 210 
tChicago Passenger Ry.......guar. 100| 2.000.000] 2,000,000,5 % 8. ! lTwenty-third St. R. R. Co.. guar. 100 600.000 600,000 4% % Q., Aug., 97. 300 | 395 

Cineinn ti, ом —F b 14: Ы : Second Avenue RR «озо» о оооооогооо» о о 100 2,500,000 1,862,000 114 % Q., Jan., 97. 160 170 

а O.—Feb. 14: Third Avenue RR................... 100 12,000,000) 10,000,000 2 % Q., Aug., 97. 189 | 192 
e nc. Plane Ry. . . oom. 50 1.000.000 575.000) ............ m42d St., Manhat v' le & St. Nich. Av 100 2,500,000, 2.500,00 ů ͥ ......... N 7 73 
Ка ерен ше ав DS sche 50 150,000 : 150,000 214 N., Feb., '98. *Union (Huckleberry) Ry. ........| 100: 2,000,000) 2,000,000; .................. 190 | 210 

ро е е 4,000,000 , , esc 200999 в — . 
(Cincinnati Street Ry. Co... ....—... 180 18:000 000] 14,000,000 134 % C., July, "97, Newark М. J.—Feb. 14: | 
8 en Park Inc. Ry. gol 2,500,000 2,200,000 134 % Q., a Consolidated Traction Co. of N. J. . 100 15,000,000 15,000. 000 .................. 47 477 
Cleveland, Ohio.—Feb. 14: шо. Newark Passenger Ку............. 100 6,000,000 6,000,000  .................. ee 2x ы 
Актоп, Вей. & бе шыт j nRapid Transit Street Ку.......... 100; 504,000 501,000 1134 % A. 180 | 185 
d : . У. . 1.000, 0000. —Feb. 14 | 
Oleveland City Ry. . . . ..... 100) 1,000,000 0000 ; Pittsburg, Pa.—Feb. 14. 
Cleveland El e Ry.... @earenevoce 100 8,000,000 11 000.000 % wae ct. 97. 51% Allegheny Traction Co pet eee wee. „ 50| 500,000 500,000 ее ACT ИҢ 
100 12,000,000) 12. . 4 , , oOonsolidated Traction CO. . . com. 50 15,000,000 15.000.000 2 % Jan., '95 ja 43% 

Detroit, Mich.—Feb. 14: Consolidated Traction Oo......pfd.| 50 15,000,000 15,000,000 3 56, May, '97. 4677 

Detroit Citizens’ Street Ry......... 100 2.000.000] 1,250,000] [. pCentral Traction Oo............... 50; 1,500,000 100 00% ͥ ę 'n7 esseen “и 

n. n ne & Belle Isle Ry..........| уу 400000 100.000 5 % July, '96. qCitizens’ Traction Co. . . ... 50 8,000,000 [3.000,000 6 % A 61, 62 
p Пу бо................... 50. 250.000 Duquesne Traction Co . . . 50 3, 000.000 [3,000,000 h PES 

uot Electric Railway.. 1 OUO 1,000,000] 0 sPittsburg Traction Co............ 50, 2,500,000 1,900,000 3 %, Aug., 95. : 
yandotte & Detroit River Ry..... '100 * '000 200.000| m Fed ral St. & Pleasant Valley Ry.. 25 1.400.000 1 400,000 214 % July '97 24 e , 

Da 250, , Pgh., Allegheny & Man. Trac. Со... 50, 8,000,000. 12/004 230 2 ez Au 05. 2474 

yton 0.—Feb. 14: P'tteourg & Birmingham Trac, Ку. 25 3.000.000 8.000 000 75 % Jen: '96 1834] 19 
City Railway 8 Com. 100 1 500.000 1.470 6001 4% Q., Oct. 1,'96. 100 Pittsburg & Weat End Ey. s en 50 1,500,000 1.500.000 3 & А June 80 96 a " 
Pur Railway Со................рёд. 1001. 600.000 600.000 157 5 G., Get. 1, "96. Second Avenue Traction Co., om. . 50 4.000.000 14.000.000 on ` + s 
ple's Street Railway............. 10000 Da | „ | Suburban Rapid Transit Co......... 50 800,000 200.000 oe s T 


eee 
r 
{Ех div. * Unlisted. { Full paid. | Outstanding. t Ex div. 


$ Unlisted. 
b Company contróls Citizens’ Railwa Leased to New Orl T 
y, North Baltimore Passenger Railway, Baltimore 3 о New Orleans Traction Company at 6 & on stock. 
& Curtis Bay Street Railway, Baltimore & Powhatan Ва! way, PimlIoo & Pikesville Rallway b Leased to New Orleans Traction Соврапу at 8 * on stock. 
at 8 % on stock and interest on bonds., 


d Leased to Brooklyn Heigh 
ghħhts Railroad. Oo., which guarantees 10 % on capital stock. / 
e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Heights g Leased tu Metropolitan Street Railway at 8 & on stock until Oct. 1 1897; thereafter ix 


mpany. 
Stock Leasea to Metropolitan Street Ry. f 
г Oem rne ine County Traction Company; road leased to Nassau Electric RR í Leased to Metropolitan Street Rail aS ton 18 % 55 ee 1, 1896, at $215,000 per annum. 
{5 Per tf А ссе ањ and leased to Nassau system. j Leased to Met. St. Ry. for 99 years from April 20, 1592. € * first 5 years, 8 % 
(250,100 of stock o сон 4 n ing capital paid аа rental by lessee— West Chicago St. ER. Co.; k Leased! to Metropolitan Street Railway for $145,000 per 5 years, 8 % thereafter 
North Chi Street Railroad Oompany. l Leased t» Metropolitan Street Railway for 18 per cent. on capital stock 


ntrols by lease Oh W 
Ww cago West Division Railway, Ohicago Passenger Railway, and m Controlled by Third Avenue Railroad 
са ОМомго Street Railroad Tunnel Company. п Dividende of 1% % yearly guaranteed N 
Railroad Gon, . capital as rental by Іеввее— North Ohicago Street o Controls by lease the Alleg'ny, Cent., Citizens, Duquesne, Fort Pittand ] Pitts’ 
k Majority of shock сейле" 8 stock owned by West Chicago Street Railroad Company. p Leased to Consolidated Traction Company for R % per annum on pa l h Trac. Оо, 
009 stock guaranteed b W y Ohicago West Division Railway Company; 5 & on $1,000,-|| q Leased to Fort Pitt Traction Oompany for 8 & оп $8,000,000 ca ital H ek ee 
lO nodnnati St Ry do i Ohicago Street Railroad Company, lessee. т Leased to Consolidated Traction Company for4 є on capital Mock atice Oct b 
ae : "9. чаа Parobaged the N. 4. @ deo Park rogd, mn Itshonds. |! у Leased tp Congol|cigted Traptiqn,Oompany for 7 X on capital stockafter October. or 
ved i * , ' 
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Cápital Stock. 
' ——————!| Bate and Date of Capital Stock. 
NAME. Par|Authorz'd| Issued Last Di 
. +. Bid. ы rnc, 
| Asked NAME. Par|Authors’4) Issued. | Last r. 0 Bid. Asked 7 
New Bedford Mass- Feb 14: t = 
Union Street Railway Oo...........| 100] $850,000] $850,000|2 &, Feb. '97 is oston, Mass.—Feb. 14; | ; 
› , Me American Bell Telephone Со.......| 100| 50,000,000| 28, 660, 000 4% % , 
Northampton, Mass- Feb. 14: Erle Telegraph & Telephone Oo....| 100 33 
Northampton Street Ry.. -.....-.-./ 100] 300, 000 225, 0005 % A., July, 97. 165 | 175 New England Telephone Co 10,894, 600 10,804,600 $1.25 ah., .. 97. Ня 7074 
Omaha, Neb.—Fe>. 7: IM York.—Feb. 14: Е ie pem 
O ha Street R сово „% „„ т toon ee 1 merican Tel h & Cable ees | 
ma y 00} 5,000,000) 5,000,000] 0 .ssese se. is s: ааваа Teles: Oo. 100 14,000,000) 14,000,000 134 < Q 99% Al 
Paterson. N. J.—Feb. 14. *Commercial Cable Co.............., 100| 10/000°000| 10'000 000165 5 ©. 105 |106 at 
Paterson Ry. Co.. . . .. . 100) 1,250,000] 1,250,000] .................. Erle Telegraph 0о......26 guar.] 100) 1.000000) ...... fi oe y on s 
Providence, Н. I.—Feb. 1t: Gold & Stock Telg. Co..guar. 6 X-| 100 6,600.00 00 % S n. m am ча 
United Traction & Electric Оо ..... 100) 8,000.000| 8,000,000) ................. b 80 Maternational Ocean Tel o. 100) 8,000,000) ...... 32 U T l. ie 
| оототэвэзезтезө 100 2,000,000 Peer D 
Philadelphia.—Feb. 11: New York & New Jersey Tel. CO. 100| 5.000.000 : .60 р 
Fairmount Park Trans. Со...$20 ра.) 60] 2,000,000) 2,000,000) . Mi .. |ebacific & Atlantic Teleg. guar. 4% 25| 2,000,000 e ; 
Hestonville Man. & Fairmount.... 50 1,966,100 11 966,100 2% %, July 15, '97. 44 45 *Sout’ 441 ph Cable Со.......•. 100 15,000,000 16,000,000 1 % Q. pU 
Hest'nvl'e, Man. & Fairm't..6 % р/а. 50 583,900 588.900): % S—July 18, 97. 61 | 65 8 ione TSE. Oo.guar.5 28 950,000] 559,525 2 % 8. 90 | 95 х 
aFalrmount Pk. & Had. Pass. Ry. 50 800,000) 300, 0003 % Feb. 1,’97, |63 | 66 Western Union Tele Telegraph Co. 2 500,000) 500,0008 % S., July 1'97. |117 119 E 
Union Traction Co. .... $124 рај 50 30, 000, 000 5,988,095 .................. 1873] 17 Di 1E SPOR е сатар Со..... es]. 6 eo 97,870,000'134 X, Oct., 97. 9134] 9122 Bal 
кее 1 . — 80 — ее 62100 ne ERE ИР Л” TDiv. guar. by Postal Teleg. Оо. ' ) ву Sy 
itizens’ Passenger Ќу........ 600,000 192,500 68 share Q. 300 E _ , 0 7 
e Frankford & Southwark Pas. R 50) .... ре [1,875,000 1314 sha'e hare 875 ee ee у а ha sa eon 
еы h деа күзе Hy. es Э 1,000,000 КО? eese: — — авонне 40 ES Bell Teleph. Co. (of - ( ud бы 15 8 pee 5 168 000 8. 14 |.. em 
m u ius]. C2) РОУ 1,000,000! А. & O. 8 1 . nada.)... ... ,168, 2 , A 
‘dSecond & Third Streets Ry....| 50) 1,060,000 MA О (coda | Chesapeake & Potomac Telep. 00.- 100) ...... | ...... A THUS ЕА 
cPeople's Traction Об: ess rhe vu. 50 10,000,000 0003 %, A., April, 97. a Ce tral Dist | * T ig. Co. (P эте оо 100 888 ае M easy 20? & po 
gGermantown Passenger Ry....| 50| 1,500,000 Do $5.25 share—1897. 132 ae Ein abe & Ba 85. с е g (Pgb) 100 550,000] 750,000)  .... ze DEN ai 
gGreen & Coates Passenger Ry. 50 500,000 150.000 8 % July, 1897. 132 Me Hudson Riv y Teleph е er И xe эжекей [жуз ES со | 78 ne 
hPeople’s Passenger Ry. . . com.“ 25) 1,500,000 1 5 ieee mcn SNorth west AT аст 100 2,000,000; 2.000, 0001 5 8 65 | 66 КЕ 
hPeople's Passenger By....pfd.. ..| 750,000 277,02 .................. CCE go. . чаг! 50| 2,500,000] 2,500, 00024 % Q. 112 115 ETT 
¿Phil el hia on Co. 50 30,000,000 120 000,000 4 %8-— Арі, 1 97. 851, в5 South en N (RI) теори. Со....... 50 eeen + 2 6 6 „ зе (EEE 87% ee - 
8 ne Petes: 8t...... ж осоо [400,000 6% A—Mar..' AE aod „Southern New Eng. Teleph. Oo.....| 100| 8,000,000| ...... ONE 120 122 ease 
‘Continen 988. ++ +. ЧАТ.. „00, 580, 000 86 share—July, . 1885 145 
Empire Passenger Ny. Co... 50 600000 $600,000) шс v. N. us | 45 ELECTRIC LIGHT AND ELECTRICAL MFG. COS. К 
jPhiladelphisa City Pass. Ry..... 50| 1,000,000| [475,000 £7.50 share July 97 178% 180 ia 
jPhiladelphia & Gray's Fy. RR. 50] 1,000,000| 298, 650 28.50 share July '97| 87 ds Boston, Masg.— Feb. 14: T 
Ridge Avenue Passenger Ку... 50 750,000 9000 $12 share, July . 262 Fort Wayne Electric Оо эм 
ulla zelphis & Darby Ry.guar. 500 200, 000 82 share July, 97. eis Ft Wayne Elec Co. T Sec. Series А 25 neat aE ee MRS NE (mas aive 
jl7¢h & 19th Sts. Pass. Ry. guar..| 50 ........ 250.000 114 % S., July, 97. 157% .. General Electric Co 5810 40.000.000) 80 480.0 PE MED : 
jThirteenth & 15th Sts. Fase. Ry. 50 1,000,000 70090 ty ah. A., July, 87 268 General Electric Со ee fd. 100.10 00€. 30,460,000 2 €; Q^: 1898. 3634) 867, TR 
^Union Passenger Ry. Co... . . 50 1.500,000| 1900, 000 59.50 shre, July '97 225 | 228 |т Н Elec. Co. . T ЕБ D: 10,000, 000 4,252,000/8%4 „July, 98. 90 т 
J West Philadelphia Pass. Rv....| 501 750,000) [750,000/810 share, July '97 225 | 225 Westinghouse Elec. & Mig. Co com] mo 21. "146.700; |... 24 205. б 
LJ Å. е . osetr ea 7 2 „„ ^4 f 
Rochester, N. Y-—Feb. 14: Westinghouse El. & Mfg. Со. pfd. 50 4,000,000 2,996,063 13; % Q., Oct., '97. 5434) ... x 
Rochester Railway Oo. .... 100! 5,000,000) 8,000, O00... 165% 18 5 1 assent.| 50 11,000,000) 8, 198, 1 ` ...... ae es 2 U 
. с 1,000,000 Faison Elec We Qo» New York..| 100 10,000,000] 7,988,000 184 |185 fa 
7 ng 66666 0 I А 1,000,000 Se і ad .&J 0 son ec. g И roo ai , в [] essc E 
kCity Passenger Ry 6 ТТЫ 50 '850,000 850,000 July, 97. * y 11 з Edison Ore Milling И 5 кф 100 000, O00 8,750,000 1% X Oct., 97. 109 111 M 
Last Reading Electric Ry „„ „6 6 2 50 1,000,200 11,000,000 July, 97, 60 an 3 оге e кй e е one easter ec ee ee 
mE А пега! Electric Co. Com ann Qno an 460 м 9 nen, дат. 
St. Louis Mo.—Feb. 14: Generel зоны Oo... , Aua сеи oo теа Е; 
Fourth Street & Arsenal R. 50 800,000 150,000] ............ К n Interior Conduit & Insulation -.| 100! 1:000:000| 1000.000 $ & B., July. . na be wi 
Tedere Avenue Бу aon aan шоо теуш vr. ли ан United Elec. Lt. & Pow. Oo... . pid mettons eee Mod: а кї 
п е e 6 „„ „„ 2„«„2„„ 2 „„ „6 „„ эзе „ Я А 2,100, 0001 0 97. ee зоог ФӘ e г ее ә ee i 
National Railway Oo... . 2.500.000 2.479.000 1 4 oe Ju, 97. 124 12 |Pittsburg, Pa.—Feb. 14: da 
Cass Avenue & Fair Grounds....| .. | 2,500,000 2.500.000 ............ ОРТ || Allegheny County Light Оо........| 100] 500,000] 500,000) J. & 107 KAS 
per HE. 55656 2 654959 sce 100 999900 3099 990 4 %, ct., 9g 90 110 East End Electric Lig 4 Co. . BO 800,000 800 000 'Q 10 А 
е 8 „ „ % %%%%%%%%%%/%n „„ „„ ; Я 2, ,000,2 c || ; 97. 95 U by xA 
C 50, 2.400.000 2.309.000 157 L July, gr. 170 | 172% Philadelphia, Pa.—Feb. 14: i 
People's RR. C0. «o ү үе 50 1,000,000} — 800,000 50c., Dec., 89. .. |... Edison Electric Light Oo.........-.| 100] 2,000,000 Iu% z 
Southern Electric Ry...........com.| 50 5% 000] 500,000 ............ 50 52% Electric Storage ttery OO. . oom. 100 8.500.000 Sume seiste 23 94 2 
Southern Electric Ry 6 % pref. 100 1. (00, 00 1, 000, 0003 % S., Jan., 96. 100 | 10214 ||*Electric Storage Battery Co...pfd.| 100 5 000 000 Soe T 9A 2% i 
St. Louis & Suburban Ry. . . . . . 100) 2,500,000! 2,500,000) .. .- 51 | 53^ Penns. Ht., Lt. & Pow. Co....com.| 50 5:000.000| ... 500. p. sh., Oct. '97.| 2% 2274 x 
Union Depot RR i eoo t | 100 4,000,000 4,000,000 8 % As, July, '96. ee 175 thar m Lt. & гон о — td. 50 5.000. 000 3 6 % rom "97 f ° ы; 59 p" 
* * ee ee * T * Pet 
San Francisco, Cal.—Feb Northern Klee Light & Power 0. 10 6,500,000! b r 852800 dis.Jen.IDS? 10% М х 
California St. Cable RR... . . 100) 1,000,000] 600,000/50с. monthly. 108 | 109 187, 187,500 .... ө че 
Geary Street Park & Ocean RR......| 100) 1,000,000) 875,000 $2.50 share, '96. 40 | 50 Miscellaneous. Feb. 14: Lais 
Market Street Ry... 100! 18, 750, 000 18, 750, 000 Q., 60c. per share. | 53),) .. Brush Electric Co...................... ion 50 : - 
Preaidio & Ferries RR зоёоооооавсо воа е 100 1,000,000 550,000 кл iene 7 Ка Brid port (Conn Elec. Lt. Co. FA 25 e 600.000 зоо. ее 66 %%% 0 82 85 ER 
—Feb. 14: Edison IIIg. Co. (St. Louis)) : eS d E 
пало роден n 50) 6,000,000! 2,500,000 Hartford (Conn.) Elec. Light бо... „ _. | 16 a 
cran п way монеа о овоогоо оь ео А ; i К 3 93 11 rtfo onn. ес. & t Co S ъете оо 2 6 „66 "ТҮҮ * е 
mSeranton & Carbondale Trac. Oo. 100 500,000 500,00] .. А M Hartford (Conn.) Lt. & Power Go.. 25 800000) . LU wir 2 
m Scranton & Pittston Traction Co.. 100, 1,050,000. 1,060,000) .................. 9 11 New Haven (Conn.) Elec. Lt. Со....| 100 100.000 „ iie 148 БА “зыр 
Springfield III.— Feb. 14 Капан Отоу iore Ooo 100 1,200,000} ... e X G. Oct., Чё. 4 % E 
Springfield Consolidated Ry ecsca „% 100 750,000 750,000 0e60690«o90900999090 0 $596 11 Royal Elec. Co. (Montreal) 6 6 %%% % % е о 00 . 000.000 e 28 / ^ e iM це, Ке 
O.—Feb. 14: Toronto (Canada) Elec. Light Co. . 100 1.085. E * 156, Л | 
Springfield O.—Feb. 14: Thomson-Houston Welding Oo.......| 1 „088, 000 1, 088.000 184 % Q 21884 187 б 
Springfield Street Бу............ Em 100) 1,000,000, 1,000,000, ......... 33 ке д Woonsocket (В. I.) Electric Со..... um T ecco 8, Dec. 1, 98. ee 160 | 
е ооз өзээ з» (E ГИ 
Springfield, Mass.—Feb. 14: 8 І 
Springfield Street .. 100| 1,200,000 1,000,000/8 % A. 205 | 210 * ALLIED Ук 
Toronto Canada.—Feb. 14: INDUSTRIES. э 
Toronto Ry. Oo ... 100 6,000,000) 6,000,000 124 X 8. 101741 102 Boston Mass.—Feb. 14: PIT 
Montreal Street Railway Coo. |e 4.000, 000 4,000,000 4 < 8. 255 2561 Amelan тесе Heating Oo......... 50 10,000,000 05 07 N 
EN ў Ѕігее у. Illu'g Pro rties.. : fd 4 000 „ 00 ‘ e е Du £ 
Washington, D. C.—Feb. 14: р 1500 1,248,700/$8 per sb. Feb.1,'97| .. | • А 
Belt R : Co. MEE j r A 50 500,000, 500,000 NOE 2 m United Electric Securities Co.. ‚ра. (EE EG a 8 < ё x Feb., 196. 80 85 tH: 
Capital Traction Co Hn. 1001:12,000,000 12,000,000 65c. per sh, Oct. 97. 702;| 7034 New York.—Feb. 14: MT 
Columbia Ry. Coo eves 50 400,000 400,000 5% & A. 68 70 Oonsolidated Electric Storage Oo. 
Eckington & Soldiers’ Home Ry.... 50 707,000 652,000 ee "*00*9996 ec "T Edison European........... T did ee 6... ^ oe t 
Georgetown & Tenallytown Ry.... 50 200,000 200,000 becsaccotaoo T ee Safet Car Heating & Lighting Go. esso „„ 6 % 6 езе 6 8 wer 
Metropolitan KR. Co...... кла 50] 1.000, 000 4387, 190 2 & Q. 121 | ;. Worthington Pump 00. . com. EE г NE 88 и a 
worcester, Mass.—Feb. 14: Worthington Pump Co. . . . . fd 100 21000000 2000000 FS 89 | 90 oe 
Worcester Traction Со....... . com.] 100) 8,000,000; 8,000,000, .................. 15 17 [Philadelphia, Pa. Feb. 14: *: 
Worcester Traction Co......6 % рѓа. 100| 2,000,000. 2, 000, 000 8 % S., Sept., 97. 94 97 Acetylene L. H & P. Oo $56 15 
Worcester & Suburban Street Ry. . 100 550,000 542.5004 %, 1 85 | .. Electro Pneumatic Trans. Ge pd. 1,000,000! ...... EN 5 |a mue 
Wilkesbarre, Pa.— Feb. 11: понес Gas Improvement Со. rip. 199005 er eas и - EN 
Wilkesbarre & Wyoming Val. Тгас. 100) 5,000,000} 5,000,000| 1%, Jan., 97. 24 d тореп 833 oo: aes om. 8'500,000 о € 1035 е as 
Ww rcial ETET) 9 К 500.000 PUER „еее | 8, 
* Unlisted. t Paid in. Pull paid. | Outstanding. Welsbach Liens Co Canas % oa 208 P т 
a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 % on stock per an Ё udo 500,000; 00ů . $ . ат 
b Consolidation. {Electsic, People'sand Philadelphia Traction companies. Fixed charge (Pittsburg. Pa.—Feb. 14: J oe 
aniallindebte ness of constituent and leased companies assumed by Union Traction Oom. Oarborundum Mfg. Оо | 200 i 
ny. - . „%% „„ „„ р TUUM Ü 
Meg recti el spares orned by Unlon Traction Company ndard Underground Gable 6e. 10% 1900000 1,000,000) `@ ina 
uthwar , 
: Leased to ] Electric Traction Company. nger By. assumed by Electric Traction Oo. bts up sc i 14: Reg 
sContro y nkio utbwark Passen Rail ; Barn esso ss ООШ, E "ls 
to People's Passenger Railway at $5 Der ака. iind unine ^d SED Сат Oo........pfd. des 10000 А, 15 |18 i 
4 Majority of stock owned b People’s Traction Company Co n neer Go ees eee r) , ч 2 x 69 73 Att 
i Leased to Union Traction Company. ы дво Са eating Co. 1,250,000 are Sens 88 | 41 ne 
ней to, United Traction Oo. ata rental of "Prati & Whitney Hod 3 уы 
17 о п on At d ren of $10,000 per an in 1866-7-8 * *эее е ө э ө ө ө - COM, оте иа "e PERR ее А. 
1900, and $90,000 per annum thereafte М : 1-8, $20,000 p. a., in||*Pratt & Whitney Co mete ———ẽůↄ92 woes 10 | 14 sur 
"end semi-annually I ein die semíi-annually, rental declared as a divi Шеп вівгое Qo... 5 РЧ Tr E MUN ANA е2 8 ч 
k en о п y ng on Co = „ 955200 [TIT oe ecco te : 
ridens ч 924 9 8 by 5 Company. рана. Belting oo ——A22— 1 00.000 “++... |2 Sept. 1, 97. ш 8 5 ^ 
Leased pore n — Un | „„ ес а S M: 
m tbe Horenton Hallway Company, formerly Sorsnjon Trac. Оо. || * Unlisted, Msc — . |] n 85 |90 5 
м 


ШЙ, 
^ Fes, 16 1898. | EL. T TY 
Y me К ; | E : EC RICI . 
potis sd ido co MR ... шн ыы ee шс. _ | OB 


— 
a 
Cos 
бш . PREA 
Dir, М 
n PASSENGER RAI : 
à d к, x 
Asi PN PASSENGER RAILWAY. 
N үка 
ANB. Authorized.| Issued. Due тарсе у АКРАЙ 1 — 
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p AI : Authori Interest 
М i bany, N 35 seed Issued, |Due| periods. Bid. | Asked, 
Pi Date of Quotation—Feb. 14 1898. New Orleans La | | 
yE: The Albany . g Ge. Got m i > Date o; Quotation—Fc b. 7, 1898 
T prod Ry. m ios ms. 2 $500,000 427.800 1895 X. T eue x Claiborne RR ‘Ist mt 6 91 | 
3 LI 1.1... n. m х . ; =, d A * Ы s... ] сеп ity ee tn g. 8. 50, 
> Waiervlett Turnpike & RR. Ist e 9и. ee e e 180,000 | $150,000 012 M. & N. 1% 
Wu elt Turnpike & RR..2d mtg. 850,000 1919 M. & N. |*117'; New Orleans City RR. Cons. mtg. g. 5в.| 5,000 000 |1899 M. & N. 100 
g. ба. 150,000 & N. |*117 ns City RR ‚000,000 | 8,000 
D. Troy City Railway Со..................18% ба І 150,000 |1919) M. & N. 118. IN, Orl’ City & Lake RR..1 иче бв. 416,500 | „ ‘000 1908 y red 7274 
T R TOPR ER AA ” i 22 . Orleans & C „.1в% mtg. g. 58. 5, и ' м 08 
Т Шира раву НУ. Оо, ч [10534 105) Orleans Railroad Ge... Cong mig бе. og el Mer ae ton i 1975 
р UNE interest guar. by St. Charles St. RR gn Won: mtg. 68. 300.000 ne On р F. & А. | 108 AN 
Б, 3 ' Жкн М ME OE СР 25:000. 800 1 4 5. [108 | у 
| Baltimore Md 1880000 outs ueri, Ist mtg. bands, чк | А Кы * 
. , 41 п Li 
Date oj Quotation— Feb. 14, 1898 dd 
; . New Y 
б Baltimore City Pass. ОРК. 
e Ry...lst mtg. Date of Quotation—Fe 
KA Baltimore Traction Co Ist br 2,000,000 | 2,000,000 |1911 M. & N. 115 _ |/Atlantic Ave. (В un Feb, 14; 1808. 
1 $ Baltimore Trac. Oo.. Exten. & I + Өз. „500.000 1,500,000 1929 М. 116 Atlantic Av ( rooklyn)....Imp 5 1.500 
E Fc Alte e Mao | Manan дА бш | ai 
oe . Ry. Co. Ist mir. € о? 1,750,000 1942 J. & D Brodway & yn)..Cons. mtg. 58. 3,000, 59,000 1909 M. & S. | 108 
i 1 r mtg. Єз 96.000 107000. Он. Т I A eee Tth Ave. lstcons, mtg. g.5s.| 12, 00 | 1,966,000 |1931 A. & О. | +105 19 
ar К ынан Ry. le mig. Е. 8. | 8,000,000 | 580,000 J&J |112 | Broadway & 7th Are... .. s. mtg. &.5s.| 12,500,000 | 7,650,000 1943 J. & D. |122 123 
gs sen. Ist mtg. g 5- 3,000,000 | , 1932 M. & N. 112 roadway & 7th Ave. st mtg. 58. 1,500,000 | 1,500,000 | ` 122 12 
: М — — een 58. 1,000,000 pene 1922 J. & D. 115 | 116 Broadway Surface... preys sees 2d mtg. 5s.| 500,000 500.000 bey & D. 105% 108 
E» etropolitan Ry. (Wash.).1st mt 50. 000,000 1942 M. Broadway Ѕигѓасе UU Ist mtg. 58. 1,125,000 ок, 000 & J. Ul 
| 3 od — g. g. 5s. 1,850,000 1,850,000 1925 & 8. 111 à a a.u Brook] > 4. face sepseco өө э э „„ 2d mt 5 ] 000. 1,125,000) 1924 2 «116 112 
55 е ыа F. & A | 119% 121 | Brooklyn City & Newton ы mig. 5. 6,000,000 | 6.000000 | 1941 vig: 105 | *107 
3, 008 bds. en Both Ыы к. GUN DOMI ба: 2,000, ann ДОП, | & J. | 116 - 
Яа мод, Boston, Mass. Brooklyi n,Bath & W.E. Rk. Gen. tg. 58. 1 000,000 | 2,000,000 1989 J. & J. | 114 1 
Date of Quotation — Feb. 14 Brooklyn, Q' ghts RR...... Ist. mtg.5 250 48,000 1933 J. & J 85 
= ‚ 14, 1898, r5 T5 Qu OR E Ro ott eee o D EET ae: 90 
упп & Boston RR.......1st mt А n Brooklyn, Q's Co. & Sub'n..1 st mtg 58. 3,500,000 | 3,500.000 1941 J. O. 10 
West End Street R : g. g. 5з. 5,379,000 8,702,000 1924 J. & D - " Brooklyn Rapid T Sub'n..1st cons. 5s. 4,500,000 отк 941 J. & J. 107 
West End Street Ry. . . b Deben. к. 68. 3,900,000 | 3,000,000 |1902) M. & N 102 | 105, ||Bleecker St . bold 56. 7.000000 | 5,191,000 194% 3 180 
б е 5. . .. Deben. g. 434.) 2,000,000 | 2,000,000 |1914 M. &5 15 | 105.4 Cent P'k, N. & E. K ут mig. 76 700.000 aa eh ао DRR M a 
P 674 [Central Cro: doces Ist cons, mtg.7s.| 1, " : —— i07 | ana 
nz Aiari apt m escrow to retire outstand- | | an LOrosetow n ER... Det rtg. OA 20 OQ 1,200,000 1902 J. & D. | 118 105 
A of absorbed companies. [ 3D . zx & Brooklyn RR.1st 1185 55 eren | 250,000 1922 M. & N. | 118 e 
». Charleston, S. С Dry Dock, E. Bd y Rat K.gen.mtg.g B 180000 | 800,000 1800) J. de , |10 105 
s Date хое |Eighth Av. RR. Č y RR. serip5 %.| 1,100,000 1400 00% ld E xu kor |. 
ee, e Feb. 14, 1898 | 124 3d oe & "Pa DE werde oct 6 d 128885 100000 Nord г: At 45 | eat 
ч ве RR.. 42d St. Man. & St. N. Av. Ist mtg. 68. 1,200,000 1.200.000 19 - ‘ ; 
yg harleston Cit Ist mtg. 586. 500,000 47,000 1906 as Ap N. Av..2d mtg. Ine. ба. 1,500 200.000 1910 M. K S. | 116 772 
19 1 у ИН a egoi lst mtg бв 850,000 ' А Р & J Me 75 е. & Pav. Ferry RR Ist N 1С. 68, $Á ,000 | 1,500 000 1915 7 . LIK 
— . 68. М ; Ме : d Ist g. 58. 5. ' ` A. Ф ; 
E Controlled by Charleston St. Ry .C REY Биыл zi p ( eui. m. cl. e 5.5 220900 1280005 57 М. & 8. 121 | xa 
© St. Ry .Co. Second Avene Жу. Gen: cons. mtg, Ба.) 1,600,000 500,000 1997 F. & А. % .... 
Y.d ‘Steinway inl P Deb. 58. 300.00 1,600 000 1909 M. & N. | 108 : 
d Chicago III. South Fe ty. (L. I.). . Ist mtg. g. 6 1 eno 800.000 1909 J. & J 111 110 
Un Date of Quotation—Feb. 14, 1898 Third A ELA ^ tores Ist mtg. 56. 350000 | 1159 005 1922 J. & J. |115 117 
+ Chicago City Ry..... 1 "putem ‘Twenty-third Sirti mtg. g. 58. 5,000,000 | 5,000,000 1919| „ | 102 107 
Chicago Passenger e 6,000,000 | 4,619,500 1901 J.& J. 10 ‘Twenty-third Street and al Mey F 
. cago Passenger Бу... Со g. 68. " 100.000 | е . а or | nion (Hucklet Pen pdt. Jeb, 5s 150,000 5 E LAUS Ee efr Jd. eie ла 
| Chicago & So. 8 8 mtg. бя.) 1,000,000 600.000 1255 ar A. 1031 | .... | ене e A A IE. Ist mtg. 58. 2,000,000 | 2 Ен sae Jo. T. 103 11 
Ё hicago & So. Side R. T „+18 mtg. g. 5s. 7,500,000 7 500 000 1929 ` DX eee 1$1,035,000 fancies che RR. Ist mtg. 58. 500.000 500 000 1942 F. & A 104 < 10 
Chicago West Div. Ry $e d ex d 7 4% 1.500.000 750.000 1907 Sg | bonds. scrow toretire gen. mtg. , 1943 J. & J. 103 105 
ke Street Elevated Ri. int tg g. бы 4,010,000 | 4,010,000 1932 J. & M Жей | 184,850,000 In escrow t 
s. Metrop. W. Side El Ist mtg. g. 58. 7,571,000 | 8,781,200 |1928 J. & J. wig obligations o retire maturin 
Л North Chica o St ev. Ry. Ist mtg. g. ба, 15,000,000 15 000:000 1 pen J.A. Exact lhe xd 78552 000 {1 : K. 
> North Chicago Bt 1 dm 8 at mtg. 586. 8,171,000 8.171.000 105 dn А 55 | 52 mig. кеб escrow to retire Istand 2d 
x orth Ch Kk. ... Cert. in eb. бя, 500,000 500 | Jo8J; IOLA o 2] бас А 
E North Ohlengo 8 a MV lst mtg. 6«| 500,000 509805 1805 fT PI cA PE | Чүге Be MIU. 
i West Chicago St I ET ++ бопе]. 158. 2,500,000 | 2,500,000 1927 J. E J. | 108 TUM . by Union Ry. Co. 
| West Chicago St. RR. 1 Ist mtg. 58. 4,100,000 | 5,969,000 192 M. & N. 10355 | .... | Toronto Canada 
West Chica 1 Deben. ба...) 2,700,000 PAM ` M. & N. 101% | 105%, Date 01 Qua 2 s е 
W go St. RR....Co z 700,000 1911 J. & 052 | 9 J Quotation—Feb 14, 1898 
iW. Chicago St. RR ... Con. mtg. g. 58. 12,500,000 6.000.000 & D. | 1007 1015. | Montreal St. Ry ‚ 1898 
| “Red Tunnel.. lst mtg. 5в.| 1,500,000 | 1,500,000 1200 f. & X, | 1804 | e. Toronto Bt, Ry... dat n let mtg. 5s. |. 2,500,000 1908 
, eemable at opti = .& A OD | ases || 3995000 Ry... . . Ist mtg. g. 4148, 1.550 800,000 1908 M. & S, | .. 
[Funded debt ption on 60 da. notice | . per m. single trac Jas. 4,550,000 2.200.000 19210 M. & $ nF ‚зз 
| assumed b ‚ $600,000 in esc A rack authori ^ ’ ' & . d. ps x 
ZEE e pi ЕЕС ; 
| оошо: hilad | 
i Co., lessee. cago St. RR. elphia 
К {Sub ect t Date of struts АЕ: 
; оаза В.е сай after Oct. 1, 1899, at TRIS кале: сэу Feb 14, 1898 
— te E. 251 | Empire Pans. mo TT LTEM Ist. mtg.6«| 350,000 
F. Int. guar. by W. басе: wow | Greene & бетага Ist mtg. Ts 300,000 | 200000 85 LAJ 
i . . Co.| | Lombard & So. St. Pass. Ry... «t mtg. 6 — 100, rote odi J. X J, dp 
Cincinnati, О | аорта Dass Do Pass. . mtg. 68 и 100,000 зл dodk A. ab de 
Date a / Quotation eople's Pass. Ry st mtg.7s| 250,000 250.000 C ee 53 
— Feb. 14 | IP ae | MR bashed, 2d |. 2291900) 250.000 |1905 iode 8885 
i ol Nic eO IN RA Ы 189%. | F ЕУ ни: э ай 1 8 158,000 1911 а = т "P 
Мі. Adams & Eden P In. Anz nig. 8.58) 8,000,000 | 2,500,000 |1922 J EU Phils Серано OC Re LP А IC AN 5.698.210 9/000 1912 M &g, |. |... 
— "mus "em 3 OU e Diets mud emi "mE quay |, |: 
; ms & Eden Р' xt g. 68. 100,000 н : e 7 зен iirteenth & 15th St. Ry oll. tr. E. 4ч | 1,300, =p 910 &J, |. es 
80. Oo n P'k Inc. Cons. 3]' 100,000 1905 A. & О. 11 НЫР 5th St. Ry... 4«| 1,300,000 | 1,018,000 1917 ET E 
80. r. 4 Oe ЫЛЕ сараси Ist N 9655 20350 11906 з & S. | 107% 10734 немере; Бү T naa, n is 8.0 M | 15 1903 ^i cR 104 | 105 
getty (BU. Růy . 2d mtg. 6s. Р 50, 1912 M. & S. 118% | 120% West E " 1036, az cose Gol teda "ox! | 500,000 1911 K 4 TP 
| Assumed by the Ot а o SONS Hee pv td oll weet Balla, rm due letus] ee MESSIS 1945 A. & O. A 
1$250,000 reserved to Nelles mime Co. | West. Phila PAN S Eha r lst mtg. K. бв. 250,000 246 006 1908 жерын ЗЕЙ ра 
| , RG. Бу... 2 8 2 906 A ‘an {үл PM 
Cleveland. o к: Бада. | 2 The trust certificates rd ae бе. -750,000 750000 1926 he hee 11564 | Sus 
D s We pay for the s! re Issued to , . K 
B of Quotation—Feb. 14, 1898 | | People's o here ME eit and Mem 
aBrooklyn Stree eA , | | | А ased, 
Cin, New & ov. St. Ry let mig. 68. 600.000 mM | | | FILUSDUTE, Pa 
Cleveland City Cabl Ry. Cons. mig. 58. 8 $ 600.000 1903 M. & S. | 105 106 | Date of А | 
tCleveland Electric R R 5816. mtg. 5a. ае 2,500,000 1922 J. & J | 1001; 101 Birmi | : Quotation— Е cb. 14 1895, 
Columbus (О.) Cent y.Co. Ist mtg. g. 58. 3)! ,000 2.000.000 1909 J. & J. 101 103 Ce ngham, Knox & Allentown 
a Kast Ry. . I „500.000 a | | ntral Tractio isis DR 500 
Ft st Cleveland RR.. m otg: g. 58. 1 500.000 ; 500 000 1918 M. & S. | 101 105 Citizens' e „ Ist mtg, 5s, 375.000 500,060 1931 М. & 8 
"2999000 | , ` T | гет: 30:5: i. OM, 5. — И o^! . "3. 
Rotor eciam "шш ie e HIE Mo ELE IR PT s 
Ry. Go., Grand Rand- Ist mig. 6s. . —9 1922 M. &! 90 ee LSU, & Pleas: Val Jace Eu, 0000 6o 927 A. KO. 115 | 777 
Ux Ку, Oo. rand Rapids...1 к. 6s. 200000. 25855 2 M. XN 95  |Fed'l St. & PI . Jack's Run.....5 ' | 1,500,000 1930) у O23 0 5 vor 
Ist mtg. 59 200.600 |1915| J. & J. | 100 | 102 || .& Pleasant Valley........0ons. ! =] solu | soe ms eae | on 
481,900,000 in -5s.| 600,000 | 600,000 |1912 J. & D. | 107 Millvale, Etna & Sharpsburg... Cons. 58. 1.250.000 1.250.000 1912 J. KJ 
2 ' А LA » 1 psburg. „220. 1,250,000 1942 J, — 
absorbed com escrow to retire b +g “+ 1 ittsburg, Crafton & M Ben 58. 750 000 Y ’ : = di & J 10714 TETTI 
panies, ma Ouds of | Pittst Fre Maneffeld. .. DEI NO 750,000 |1928 TAI NV ES 
n » rked [Pittsburg e ы лар н 5s 250 M. & 1, 
Unterest guar. by Cons, St. Ky Co Pittsburg & ming . Ist mtg. 5s. 750,000 250,000 1924 J. & J. | 105 107 
Detroit, Mien. | PE b. Aie West End. lat mig. 56. 1,500,000 | 1,500,000 1929 А. & О. | DAE 
EUM n 14. 1898 Second Allegh. & Manch....Gen. mtg. 55 1.500000 500,000 1922 J. Pi en 10% `10$ 
W zens’ St. Ry. . .. let соп Sub. Rapid T оп Oo................ 58. 2,500. 1.400.000 1980 А 4 |... | 
arne & Belle Isle Ry. 14 ns. 58 pid Transit Rall way C 58. 2, 500.000 | 2 000/000 1984 & 0. | · 
The Detroit R e Ry.. Ist mt y 7,000,000 8 835 000 1905 А y е АРТАЧАК 6s. 500 000 my ,000 934 J. & D 114 
E" узел iis M Б 15800080 377.000 1902 A KO. T 92 Providence R.I | nme ree MARE [i Че 
ы. ? ' , | | : ts s. "ЧҮЛ . . . >м S... 
Det. bie їп escrow to retire 8 1,800,000 |1925 J. & 486 99% Date of Quotation— Feb. 14, 1898 
i n ver St. R Newport St $ 
New Ha vs U Street Ry... . . Со 
уеп nited Trac. & Elec. С Coupon ба 50.000 
Date of Quotation Fe vonn.. ec. Co.....lst mtg. g. бе| 9,000,000 50,000 1910 J. & D 
New Haven St. R aen St. Louis 8,247,000 1983 M. & S. | 105° | ~ 
ev Haven (Kdgewood Div Jia aiaa 299080 нн qEE cu 
er Avenue К.ли 0:000 | ооо Пе ка. [MA | пасан Lo Feb. 14, 1898 
Б E ^ , Ў .. А . 
MELLON SUM eoo | SOM M. ED. |102 |... ||Oaas Ave. & Felt ds wy сз. lst mtg. бв. „ 250.00C | 250 
| 94.000 |!909! M. & . | 103 .... |/Oitisens’ Railway Oo At mtg. ба. 2,000,000 .000 |1918 J. & J 
PRAA {Oomp. Нь». Un Пе & ТҮТИ? -lst mt „ ба, 2,000, 1.901, 000 1912 32 LI 100 102 
. . А Мот, Ter ae 1000000 2,500,000 1907 ТАТ 102 10 
1,000,000 1918 J 4 J. | 10749] 1% 
-&3. ШІ 112 


*Withinterest. ‘Unlisted. 


Digitized by Google™ 


t 
PASSENGER RAILWAY. 
Amount. 
— — ͤ — Interest 
КАНЕ. | динен Issued. |Due| periods. | Bid. | Asked. 
St. Louis. ; 
Date o/ Quolation— Feb. 14.1898 
Fourth St. & Arsenal St. Ry..1s81 mtg. бе. 350, 000 $50,000 1908 J. & J. 80 85 
Jefferson Avenue Ву............ Ist mtg. ба. 400,000 400,000 1905 M. & N. | 101 108 
Lindel] Ry. Co....................... 1st mtg. 5s| 1,500,000 1,500.000 1911 F. & A. | 10612 | 10754 
Missouri RR. (o. ....| 1,000,000 700,000 1010 М.&8. 106 
{Mound City RR. Оо.............. Ist mtg. 6s. 400,000 800,000 1910 A. & О. | 102 104 
People's RR. Со...... RN Ist mtg. ба. 125,000 125,000 |1902 J. & D. 98 101 
{ People’s RR. Co.................... 2d mtg. 78. 75,000 75,000 1902 M. & N 975 | 100 
People's RR. Со................ Cons. mtg. 68. 1,000,000 800,000 |1904| J. & J pits 
St. Louls & E. St. L. Electric. Ist mtg. 6». 75,000 75,000 1905 J. & J. 100 102 
St. Louis RR. Co. . . . . lst mig. 58. 2,000,000 | 2,000,000 1900 M. & М. | 10034] 101% 
St. Louis & Sub. Ry......... Ist mtg. g. 58. 2,000,000 1,400,000 |1921 F. & A 101 102% 
St. Louis & Sub. Ry................ Income 5s. 800,000 300, 000000 ......... 60 64 
HtSouthern Electric Ry....Cons. mtg. 6s.| 500,000 500,000 1909) M. & N. | 118 115 
fTaylor Avenue St. Ry...... Ist mtg. g. 68. 500,000 500,000 1918| J. & J. 111 112 
Union Depot RR. Co... Ist cons. mtg. 68. 1,091,000 1,091,000 1900 A. & O. 103 104 
Union Depot RR. Oo......... Cons. mtg. 68. 8.500,000 1,787,000 |1918| J. & J. 11344 114 
Controlled by St. Louis RR. Oo. 
Controlled by Union Depot RR. Oo. 
Controlled by Lindell RR. Co. 
1$200,000 in escrow to retire 1st & 2d 
mtg. 
{ „000 in escrow. 
г 200000 in escrow to retire Ist mtg. 
рая. 
San Francisco Cal. 
Date of Quotation— Feb., 1898, 
California St. Cable RR... Ist mtg. g. 5s.| 1,002,000 900,000 |1915| J. & J. 118 | .... 
t Ferries & Cliff House Ry. . . Ist mtg. 6s. 650,000 650,000 1914 M. & S. 116 m 
Geary St., Park & Ocean RR..1st. mtg. 53. 1,000,000 671,000 1921 A. & О. 2 102 
Market St. Cable Ry. Co. . Ist mtg. g. бв. 8,000,000 | 8,000,000 1918 J. & J. 126 | 129% 
+Metropolitan Ry. CO. . lst mtg.| . 200.000 oo Laser) шш... |... || oseese 
tOmnibus Cable Оо............... Ist mtg. 68. 2,000,000 | 2,000,000 1918 A. & O. 123 | ..... 
tPark & Cliff House RR........]at mtg. 6s. 850,000 850,000 1912 J. & J. 109 109!4 
f Park & Ocean RR. let mtg. бя, 200,000 250 000 1914 J. & J. 110 115 
Powell St. Ку............. "m lst mtg. 6s. 700,000 700,000 |1912 M. & 8. 119 122 
Sutter St. Ry. Оо............... Ist mtg. g. 5s.| 1,000,000 900,000 1918 M. & N 10954; 110 


Controlled by Market St. Ry. Co. 


Washington D. C. 
Date of Quolation—Feb. 11, 1888. 


Belt Ry. Co . . . . C..5 tg 58. 500.000 450,000 1920 J. & J. 50 65 
Columbia Ry. ... "с mtg. 68. 500,000 500,000 11914! A. & O. 120 
Eckington & Soldiers’ Home. mtg. 6s. 200,000 200,000 |1911; J. & D. 85 | 100 
Metropolitan RR. Co.....Coll tr. cons. 6s. 500,000 500,000 |1901 J. & J. 120 122 
1$50,000 in escrow to retire Ist mig. bds. 
Miscellaneous. 
Date of Quotution—Feb. 11. 1898. 

Bridgeport Traction Co........18t mtg. 58. 2,000,000 | 1.683,000/1923| J. & J. 102 104 
Buffalo (N. Y.) Ry. Co. .... Cons. mtg. 5s.| 5,000,000 | 8,513,000 1931 F. & A. | 111 112 
+Citizens’ St. R. (Ind' polis). Ist cons. m. 58 4,000,000 | 3,000,000 1933 M. & N. 70 75 
Crosstown St. Ry. (Buffalo). Ist. mtg. 55. 8,000,000 | 2,366,000 1932 M. & N. 108 ½ 109% 
Columbus (O.) St. Ry. . . Ist cons. g. 58. 8,000,000 | 2, 261,000 1932 J. & J. 95% 98 
Consolidated Traction (N. J.). Ist mtg.58' 15, 000,000 13,965,000 193 J. & D. 102% 108 
(Crosst'n St. Ry. (Colu’s, O.). I St tg. K. 58 2.000, ооо 572,000 1933, J. & D. 95 98 
Denver City Cable Ry........ Ist mtg. g. 68. 4,000,000 3, 800, 000 11920: J. & J. 93 97 
Denver Con. Tram'y Co. Con. ш. g. 58. 4,000,000 922.000 |1933! A. & О. og 97 
Louisville (Ky.) Ry...1st cons. mtg. g.53.| 6,000,000 4, 31, 001930 J. & J. 113 113% 
Minneapolis St. Ry. Ist cons. mtg. g. 53) 5,000,000 | 1,050,000/1919, J. & J. 92 94 
F No. Hudson Co. Ry. (N. J.). Cong. intg. 58| 8,000,000 2.378, 0001028 J. & J. 102 104 
No. Hudson Co. Ry. (N.J.)..2d mtg. 58. 550,000 550,00011923 M. & NW... ...... 
No. Hudson Co. Ry. (N. J.)...... Deb. ôs.| 500,000 439,000 1902 F. & A. 118 .. 
Paterson (N. J.) Ry.......Oons. mtg. g. 68. 1,250,000 1, 000, 000 1931 J. & |...... 1081; 
Rechester (N. Y.) Ry. lst mtg. 5я.| 8,000,000 | 2,000,000 1930 A. £ O. #98 99 
St. Paul City Ry. ... . . . Cons. g. 58. 5,500,000 4, 298, 000193777 89 92 
St. Paul City Ry. . ... Deb. g. 68. 1,000,000 | 1, OOO, oo 190000 85 925 


151, 000,000 in escrow to retire lst and 
d mtg. bds. 
11800, 000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
{760,000 іп escrow to retire bonds of 
O. C. St. RR. Co. 
187,00 in treasury. 
$960,000 res' ved to redeem prior liens. 
18620,000 in escrow. x 
*With lut' rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date ој Quotation—Feb. 14, 1898, 


Edison Elec. Illuminating Co., Boston....| 2,026,000 Quar 154 -— 
General Electric Co., gold coup, deb. 54..| 10,000,000 | 8,750,000 |1922 ......... 1004 
Pittsburg, Pa. 
Date of Quotation — Feb. 14, 1898, 
Allegheny County Light Co. .. бы. 500,000 МИРР 1911! J. & J. 105 
Allegheny City Electric Light............ 4s. 260,000 |  ...... 1913 A. & О. | ...... | ...... 
Westinghouse Elec, & Mfg. Co..Scrip бв. 195,570 |  ..... c КО М.&8. |.... |...... 


Miscellaneous.- (Feb. 14, 1898) 
Edison El. Ig. Оо. (N. York) Ist m.53..| 4,312,900 | 4,312,000 1910 111 
Edison El. Hig. Co. (N. Y.) con. m. g. 58. 15,000,000 2.1 

1 


Edison Elec. Illig. Oo. (Brooklyn) 2,500,000 ,9U0,000 |1940|  ......... 111 112 
Edison Electric Light (Philadelphia). 2,000,000 vacate? КУ саа 103 | ...... 
Edison llig. Co. (St. Louis)..............| 4,000,000 |  ...... 1923 F. & A. 60 61 
Mo. Elec. Lt. Co. (St. Louis)...1st mtg. 6s. 500,000 | ......... 1909 A. & О. | ...... m 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg. ба. 600,000 |  ......... 1921 Q'ry. |... | ..... 
United Elec. Light & Power Oo(N. X.) . 5,000,000 |  ...... S 75 90 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation—Feb. 14. 1833. 
American Bell Telephone.............. 78. 1898 F. & A. 10055 104 
Northwestern Tele - aph CO... . 78. 6000 oe 9565 6 0 — 2 are 5656 


N. v. & N. J. Telep & Telg Co. gen.mtg.5s m 50000 108 
Chesapeake & Potomac Teleph. Co. . . 58. . es... 11911) J. & D.] 108% 


ALLIED INDUSTRIES. 


wreese 


Miscellaneous. 
Date ој Quotation— Feb. 14, 1898. 
American Electric Heating..... ereny 58. 500,000 | 500,000 |....| ......... 15 19 
Armington & Sime Eng. Оо................ „ И „ c EN pem 25 
Barney & Smith Car Co................ ... 168 8 es... 1942] J. & J. 96 100 
Oarborundum Mfg. Co...... % %% 090€ ..68. СТАД otee 000000006 1904 М. & 8. 99» РҮҮ? 
Worthineton Pump Oo. tae 75.000 TT m PT ec DTE 


*Unlisted. Nominal. 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 103(2104c.; Lake, 101011с.; cast 
ing, 108@ic. 

The Electric Railway Equipment Company of Washington, D. C., of which A. C. 
Greenlees is president, has been granted a charter. 'The capital Btock is $100,000. 

The Jones Brothers Electric Compauy, Cincinnati, has increased its capital stock 
from $200,000 to $220,000. 

The Welsbach Commercial Company, Philadelphia, has declared its usual 2 per 
cent. quarterly dividend, payable March 10. 


Owosso & Corunna Electric Company is the name of a new corporation organized 
at Owosso, Mich. Its capital stock is $150,009. 


Application has been made to the New York Stock Exchange to list Twin City 
Rapid Transit Company $577,000 additional cumulative 7 per ceut. stock. 


The Chicago City Railway Transit Company has been organized at Chicago to 
build and operate an elevated railway line. Tne capital stock is $1,000,000. 


The Philadelphia Times states that the local electric ligbt consolidation 
plan, it is said, will not interfere with the April interest and dividends on Pennsyl- 
vania Heat, Light & Power stocks.“ 

L. F. Hyde and Charles S. Baxter of the law firm of Hyde & Baxter, Boston, have 
taken charge of the claims department of the Boston Elevated Railway Company. 
vice W. B. Sprout, resigned. Lust year the West End Street Railway Company paid 
out $470,000 in settlement of claims. 


The stockholders of the Citizens’ Electric Light & Power Company of St. Louis 
have voted to issue bonds to the amount of $2,000,000. This action was taken pur- 
suant to a call issued January 28, at which time the company voted to increase its 
capital stock from $750,000 to $2,000,000. 

A distribution of $3 per sbare was made on the 12th inst. upon common stock of 
Street Railway & Illuminating Properties, Boston, to stock of record at the close of 
business February 8. This is the first dividend on the common stock. Future divi- 
dends are expected at irregular intervals. 


There will be a meeting of the stockholders of the Metropolitan Street Railway 
Company in New York on March 4 to authorize the lease of the Second Avenue Kail- 
road. The stockholders of the latter company will also meet that day and authorize 
the lease of their line to the Metropolitan. 


It is announced that the Metropolitan Street Railway, New York, will shortly 
issue $10,000,000 of additional stock, increasing its share capital from $30,000,000 to 
$10,000,000. Each stockholder will be permitted to subscribe for one share of new 
stock for every three sbares now held. The stock will be issued at par, thus raising 
$10 (00,000. 

It is reported that а syndicate of New York capitalists are endeavoring to secure 
control of the Dolgeville Electric Light & Power Company and of the Little Falls 
Electric Light & Power Company. ‘The Dolgeville company has just completed a 
large electricity generating plant at the manufacturing village of Dolgeville, N. Y., 
and is supplying the Little Falls company with current for its service. 


The Raleigh, N. C., Post" of the 8th inst. says: The Southern Bell Tele- 
phone Company have filed with the Railroad Commission their $5,000 bond. It is 
given by the United States Fidelity & Guarantee Company. The Commission ordered 
a reduction of telephone rental rates to go into etlect February 1, and afterwards 
granted the companies another hearing February 17. The Commission then allowed 
the companies, if they filed this bond to protect the telephone users, not to put the 
new rates into etfect until after the final decision February 17." 


The various street railway lines in Dallas, Tex., recently acquired by C. Н. 
Alexander and E. A. Ellis, have been reorganized under a now charter and capital- 
ized at $1,000,000. The new name is the Dallas Consolidated & Electric Street Rail - 
way Company. C. Н. Alexander is president and general manager and Emmette А. 
Ellis ів treasurer. Messrs. Ellis and Alexander have filed deeds conveying their in- 
terests in the lines to the new company. 


The finance committee of the Baltimore City Passenger Railway Company, to 
whom has been submitted the question of the manner of raising the funds necessary 
to pay for the stock of the Central Railway Company, will, it 2 understood, recom- 
mend to the directors that $1,000,000 be raised, of which $600,000 will be paid for 
the Central stock and the remaining $400,000 used to retire the floating debt of the 
Baltimore City Passenger Railway Compauy incurred in electrifying certain of the 
company's lines and providing for future improvements. 


The reports ofthe Brooklyn Heights Railroad Company and the Brooklyn 
Queens County & Suburban Railroad Compauy for the quarter ending December 31, 
1897, have been sent to the State Railroad Commissioners at Albany. The gross 
earnings of the Brooklyn Heights Railroad Company were $1,110,371.18, an increase 
of $47,200.62 over a like period in 1896, and operating expenses $660,277.40, an in- 
crease of $27,479.77. The net earnings were $150,093.78, against $430,372.93 for the 
last quarter of 1896. There was a surplus of $131,354.09 for the year. The net earn- 
ings of the Brooklyn, Queens Connty & Suburban were $80,714.68 for the quarter, an 
increase of $17,963.05 over a like period in 1896. 


Judge Cox has decided in the Fredonia Hotel case at Washington, D. C., that the 
guests of a hotel have not the right to use the hotel telephone for their private busi- 
ness without paying for it to the company, and that if the telephoue is used for 
hotel business by the guests a clerk of the house must use it, and not the guests. A 
hotel telephone is not different from a private telephone, it may be used only for the 
special business of the house and not by outsiders who do not pay. 


The United Electric Securities Company of Boston on Monday last pur- 
chased $6,000 of its 5th series 5 per cent. collateral trust bonds, leaving $469,000 out- 
standing; lowest price was 964. highest 1024 ;—$17,000 of the 6th series, leaving out- 
standing 8308. 000; lowest price was 99, highest 1024 ;—320,000 of the 8th series, all 
that were offered, leaving outstanding $500,000 ; lowest price was 993, highest 1021 ; 
S of the 9th series, leaving outstanding $494,000; lowest price was 100, bigh- 
est 1021. 


An outline of the agreement reached between the Brunswick Traction Company 
of New Brunswick, N. J., and the New York & Philadelphia Company, of Philadel- 
phia, which have been at war for the last few years over franchises, bas been made 
public. Mr. Radel, the president of the Brunswick Company, continues in his posl- 
tion, and is to build lines connecting the different points in Middlesex county and 
thence to Raritan. The Philadelphia Company is to build in Bomerset county, and 
connect the allied lines with Princeton and Trenton. When the system thus jointly 
planned is in operation there will be continuous trolley connection from Perth 
Amboy on the east to Trenton on the west. 


Justice Wilmot, in the Supreme Court, Brooklyn, has handed down an opinion 
contrary to the general understanding of the Kingston decision as affecting ther ight 
of a surface railroad to operate on the tracks of another company without first ob- 
taining the consent of a majority of the property owners. The case before the Jus- 
tice was that of Kunz vs. the Brooklyn Heights Railroad Company. Kunz sought to 
restrain the company from constructing a curve near his property at Adams ап 
Prospect streets to connect two lines. The Justice, in finding for the railroad com: 
pany, said that section 78 of the railroad law makes it legal for any company to enter 
into à contract with another for the use of its lines. In referring to the Kingston 
decision of the Appellate Court to the opposite effect, the Justice said the opinion 0 
that court was merely a dictum of the Justice, as he himself clearly intimated. 
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EDITORIAL NOTES. 


We note with regret that two bills 
Municipal were recently introduced in the 
vs. Assembly at Albany, one provid- 
Private ing for municipal ownership of 
Ownership, railroads, surface, elevated ог 
, underground, by cities of the first- 
class, while the second provides for municipal own- 
ership of lighting facilities, such as gas, electrio 
light, eto. Although the probabilities are that these 
two bills will never become laws, it is to be deplored 
tbat anyone should have deemed it expedient to in- 
troduce two such measures after comparing the statis- 
tics of communities having municipal ownership 
with those in which street railways and lighting 
plants are owned and operated by private corpora- 
tions. Considerable has been wtitten on this sub- 
jeot of late, and all the facts and figures so far 
obtained simply go to show that nearly every street 
railway or electric lighting plant operated by a 
municipality is a dismal failure. 

Take, for example, Austria. After spending im- 
mense sums of money in building and equipping 
the railways they were ultimately sold for about one- 
half what they cost to private corporations, owing to 
the inability of the Government to operate them 
successfully. 

The advocates of municipal ownership have re- 
peatedly pointed to Glasgow as an example of what 
& city can accomplish in the way of successfully 
operating street railways. The facts of the case are 
that the conditions existing there differ so materially 
from those existing in American cities that com- 
parisons are of little or no value. In Glasgow the 
street railway fare averages 1.85 cents per wile, 
the average trip being one mile. In most of the 
large cities in this country, such for instance as 
Brooklyn, a passenger may ride in the neighborhood 
of 18 miles for 5 cents or for a little less than three- 
tenths of a cent per mile. This is accomplished in 
spite of the higher wages which prevail on this side 
of the Atlantio. The drivers and conductors in 
Glasgow after two years of service are paid at the 
rate of $1.04 a day, whereas the motormen and con- 
ductors in Brooklyn receive from $2 to $2.50 a day, 
other employees, such as inspectors, starters, car 
cleaners, etc., being likewise paid proportionally 
higher. It will therefore be seen that the scale of 
wages here, as shown in the case of Brooklyn, is 
about double that of Glasgow. And yet the cost of 
traveling per mile in our cities is much less than in 
the Sootoh city. 

As previously stated, however, comparisons be- 
tween cities in Europe and those in this country are 
of little value, because of the vastly different envi- 
ronments. 

Probably the best example of the municipal own- 
ership of an electric lighing plant is that of Detroit, 
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Mich. The machinery and equipment oost that city 
in the neighborhood of $700,000. Notwithstanding 
the fact, however, that exceptional conditions pre- 
vail in that locality, due to non-political manage- 
ment, according to their own report their light costs 
them $100 per lamp per year, whereas .Newark, 
N. J., pays a private company $98.55 per year. Sev- 
eral other large cities could be named that pay less 
to private companies for light than it costa Detroit. 
Take for example Pittsburg, Pa., which pays but 
$96.00 and Cleveland, O., where a Jamp.per year 
costs but $94.80. | 

There i8 moreover another point which should be 
borne in mind in connection with the municipal 
ownership of electric lighting plante. The rate of 
taxation in towns of the latter class is shown to be 
considerably bigher than in towns which do not 
own a lighting system. That the effort to sustain a 
municipal plant increases taxes is shown in the case 
of Humboldt, Tenn. The tax rate was $1 on $100 
before bonds were issued, now it is $1.50, and а spe- 
cial tax has to be levied besides to pay bonds. This 
is to be expected; the masses are taxed to make 
up for any loss the city may incur, and for the bene- 
fit of a comparatively small number of citizens who 
use private lights. If 10 per cent. is not set aside 
for depreciation, a community suddenly awakens to 
find a depreciated and run-down plant on their 
bands and the bonds coming due. 

The great trouble is tbat many persons have an 
erroneous idea of what municipal ownership means. 
This is especially so among the masses of à oommu- 
nity who are often induced to vote in favor of it 
through a wistaken idea that if the city becomes the 
owner of, say, an electric lighting plant, they will 
reap the benefits at no expense to themselves. The 
following rather humorous paragraph illustrates tlie 
idea that seems prevalent : 

e see 'tis this way. Th’ city is goin’ to own 
'th sthreet railroads an’ th’ gas-houses an th’ illio. 
thrio lightin’ plants ао’ all. The city'll own ‘shim 
an’ rrun thim f’r th’ binifit iv th’ people, an’ a 
ma’an instead iv payin’ a nickel f'r ridin’ in th’ 
sthreet ca’ar to ala-ad he niver see before will 
thransfer th’ coin fr’m wan pooket to another an’ 
ring up wan fare f'r himailf.”’ “= 


To enable comparisons to be made between electric 
lighting plants operated by private companies aud 
those operated by municipalities, Mr. M. J. Fran- 
cisco, in bis valuable work entitled Municipal 
Ownership vs. Private Corporations,” has made up a 
complete list of cities in the United States that 
manufacture their own light and of those. who pur- 
ohaee lights from an outside source. For each of 
these communities the cost per hour is given as well 
as the candle power per hour for one oent. Rega: d- 
ing the comparative cost of the two systems Mr. 
Francisco states as follows : 


* An examination of the tables diseloses the faot 
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that in nearly every case the cost per hour where 
contract is made with a private company ia less than 
when furnished by the municipality; also that the 
candle power for one cent furnished by the private 
company is more than that produced by the munici- 
pal plant. 

“ An average of the cost by privatecompanies, and 
representing every State in the United States, shows 
aost per hour to be .0252 cent, while they furnish on 
&n average 654 candle power per hour for one cent. 
The same analysis of the municipal plants, taken from 
every State in which municipal plants are operated, 
shows that the average cost per hour is .0359 cent, 
while they only furnish on au average 404 candle 
power per hour for one cent. 

“ This shows that the private companies are fur- 
nishing the lights on contract on an average of .107 
cent per hour less than the municipalities can pro- 
duce them, and also furnishing 250 candle power per 
hour more for one cent than the municipal plants.“ 

From this it will be seen that on the score of 
economy little can be eaid for municipal ownership. 
Statistics, moreover,sbow that while private cor- 
porations are gradually furnishing light at lower 
rates, municipalities operating their own plants are 
steadily increasing their rates to private consumers in 
order to make both ends meet. Аз Mr. Edward E. 
Higgins has stated, the best solution of the problem 
is probably ‘‘complete monopoly, private ownership 
and operation, perpetual franchises and a system of 
perpetual profit-sharing with the municipality, 
joined to a remission of obarges to the publio if and 
whenever profits come to be suflicient for that pur- 
pose. 

х * + 


The lighting of railway tun- 


Electricity nels by electricity would seem 
as a Tunnel to be rapidly coming into 
Illuminant, vogue. The Baltimore tunnel 


is во lighted; arrangements 
have, we understand, been made to light the Hoosac 
tunnel, and now we hear that the great St. Gothard 
tunnel conneoting Italy with Switzerland will 
shortly be illuminated by means of aro lamps. 
There is nothing very new in the lighting of subter- 
ranean passages by electricity, ав several catacombs 
in Rome have been lighted in this manner for some 
time. 

The advantages claimed for an eleotrically-illu- 
minated railway tunnel are many. It will presum- 
ably greatly reduce the chances of an accident hap- 
pening either from collision or through a broken rail, 
as the engineer will be enablel to see clearly for a 
long distance ahead—far enough at least, if the lights 
are properly distributed, to stop his train in time. 

With a view to reducing the cost of lighting toa 
minimum, it has been suggested that the illumina- 
tion be made automatic. This could be accomplished 
by placing a switch beside the rail at the entrance of 
the tunnel. Whena locomotive reached this point 
the switch would be thrown and the tunnel illu- 
minated. By such an arrangement current would 
' ре consumed only while a train was passing through 
| the tunnel, for on emerging from the latter another 
switch would automatically be thrown which would 
extinguish the lights. The principal argument how- 
ever brought up in favor of such an arrangement is 
the benefit which would be derived from it as a 
means of signaling, for should а train approach a 
tunnel through which there was but a single track 
and the lights were burning, the engineer would 
know immediately that another train had already 
entered. In the case of a tunnel with double tracks, 
$he lights might be placed over each track alternately, 
each row of lights being controlled by a switch on 
the track over which the lights were placed. This 
would enable an engineer of a train about to enter a 
tunnel vo tell at once whether there was a train al- 
ready in the tunnel on his track. | 

An arrangement such as this should greatly add to 


the safety of travel. 


The Sprague Electric Com- 
Valuable Papers pany, which occupies a suite 
Stolen. of offices in the Commeroial 
Cable Building, New York, 
&nnounced some days ago that a number of valuable 
pspers had been stolen from a desk in room 1509. 
These papers were of so much importance that the 
company immediately on the discovery of their dis- 
appearance offered a reward of $1,000 for information 
which would lead to the arrest and conviction of the 
thief. Our representative called at the company’s 
offices and was informed that the papers which have 
disappeared were not as has been intimated drafts of 
new inventions, but were comprehensive reports 
made by the company's engineers on the workings 
of lines in Chicago and other cities which have been 
equipped with what is known as the Sprague 
multiple unit system of electrical propulsion, in- 
vented by Mr. Frank J. Sprague. These reports 
were especially valuable to the above concern as they 
had been compiled at considerable trouble and great 
expense, in view of the possible installation of that 
system on railway lines in this and other cities. Our 
representative was informed that as far as the mem- 
oranda are concerned they can readily be dupli- 
cated. It is naturally embarrassing, however, for 
the company to lose them, for it is impossible to tell 
what use might be made of the information which 
they contain. It is to be hoped the thief, whoever 
he may be, will be apprebended and the reports re- 
covered. 


x & + 


A paper by К. С. Р. Sanderson 
entitled ‘‘Fads, Customs and Their 
Cost," read at a meeting of the 
New York Railroad Club, attracted 
considerable attention owing to a paragraph which 
condemned electric headlights for locomotives. The 
passage referred to reads as follows: 

There is no longer any good purpose in putting 
headlights of the size of а 8nall Saratoga trunk on 
the front of engines. All that is really needed is a 
front signal lamp of a distinctive character. There 
is a positive danger in using a very brilliant and 
powerful headlight, such as some of our electric 
friends are interested in, for the reflected glare off 
the surface of the switch lamp’s lens is often so great 
that it entirely overpowers the light coming from 
the lamp, and will show apparently white light to 
the engineman while the signal may be standing at 
red or green. For safety a runner must, therefore, 
look for the position of a target or semaphore and 
not trust to the lights at night." 

The above statement provoked considerable dis- 
cussion and interest among a large number of rail- 
road шеп, as tle electric headlight was coming more 
and more into use and had up to that time been 
extremely well thought of. 

With a view of ascertaining whether there was 
any foundation for Mr. Sanderson’s statement, it 
was decided to make a thorough test of the electric 
headlight, and settle the question as to whether it 
prevented the color of signal lamps from being dis- 
tinguishable. 

The experiment was recently carried out on the 
Peoria and Eastern division of the Big Four Railroad. 
A number of section men were stationed along the 
line with vari-colored lanterns between Indianapolis 
and Brownsburg. The different colored lanterns 
were distinctly visible from a half mile to one and 
a-half miles abead of the locomotive, the red light 
standing out especially clear in contrast to the pure 
whiteness of the electric headlight. It was also 
stated that the green light, which is considered the 
most difficult light to make out, was plainly dis- 
cernible. 

Contrary to Mr. Sanderson’s statement, it was 
ascertained without a doubt that the pure white 
light of the electric aro magnified and strengthened 
the different colored lights by the contrast. This 
important point having now been settled so satisfac- 


Electric 
Headlights. 


torily, undoubtedly many roads will follow the ex. 
ample set them by the Big Four and proceed to 
equip their locomotives with electrio headlights. 


Under the Searchlight. 


Notes and Comments on Various Topics, 


No Faith in the General Electric Company. 
The Standard of Watertown, N. Y., says: 


The Thomson-Houston International Electric Com- 
pary, or the General Electric Company, as it is now called, 
of Schenectady, has furnished a bond of $50,000 in the 
three actions brought against it by Charles Cohen, real- 
estate dealer and owner of the Watertown Heights, who is 
suing the company for $198,000 for services and commis 
sion while he was engaged in the employ of the company 
in South Africa, 

The cases were on the calendar for the present 
term of the Supreme Court. Attorney Elton R. Brown, 
for the company. made a motion some time ago before 
Justice Williams to have the cases put over the term. Jus 
tice Williams granted the motion, but required that the 
company furnish a bond of $50,000 to cover а judgment if 
Mr. Cohen secured it. This was on motion of V. K. Ке. 
logg, attorney for Mr. Cohen, who stated that the company 
might o out of business any day. 

The bond was received this morning by Mr. Kellogg 
from Hinsdill Parsons of Schenectady, who is one of the 
attorneys for the company. The bond is for #50 C00 and is 
furnished by the National Surety Company. 

The italics are ours, We are pleased to see that at 
least a few persons are beginning to realize the 
actual condition of the General Electric Company 
and are not hoodwinked by glowing accounts of ite 
prosperity. 

x * + 

WARDEN C. P. Hoyt of Denver is said to have 
designed an electric spapking.cbair for use in the 
Industrial School in that city. It consists of a seat- 
less chair on which the refractory pupil is placed, and 
is high enough from the ground to allow of four 
paddles being operated, presumably by a small elec- 
tric motor. The pupils who are made to go through 
this ordeal will probably no longer believe in the 
old saying that lightning never strikes twice in 
the same spot.“ 

x * + 

Ат a small dinner given recently in a Western 
city, says the New York Sun, the guest of honor was 
a young married woman wl o is the proud mother of 
two handsome boys, both under 5 years of age. In 
their education she endeavors to follow a system, 
after the manner of most young mothers, and is very 
partioular to live up to any rule she has made for 
them. 

During an early course in the dinner, and in the 
middle of an animated conversation with her host, 
she suddenly paused with a startled look and eried : 

„There, if I did not forget those boys again! Have 
you a telephone in the house, and may I use it?" 

She was taken to the telephone by her host, and 
the murmur of her voice in earnest conversation 
floated back to the dining room. After a short 
pause she returned. 

“I do hope you will pardon me,” she said. Bat 
you see, I always bave Georgie and Eddie say their 
prayers for me before they go to sleep. I forgot it 
to-night in the hurry of getting off, so I just called 
up their nurse. Sbe brought them to the "phone, 
and they said their prayers over the wire, 80 Шу 
mind is relieved !’? 

& NK + 

THE following from the Louisville Evening Post 
sa vors strongly of Munchausenism : 

A few years ago ‘Dad’ Wright of Salvisa, this Btate, 
had a very remarkable experience with lightning,” Sid? 
gentieman from Garrard County, whose stock of good and 
true stories is always large. His escape from instant 
death at the time was miraculous. While hastening e 
foot through an open field toward his home during a terrific 
thunderstorm he was struck squarely on the head by 5 
electric bolt. It stripped the hair from one side en 
brainpan, tore the clothing from his body, and made 


crooked black stripe an inch wide down his left side o 
head to foot. When struck he bounced several feetin е 
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sir and fell back upon the ground as if dead. The shaft 


hower of mud. 
ed the earth throwing up а 8 
E the time Wright carried in his hip pocket а loaded 


revolver. Every chamber of the weapon wa8 discharged, 
the woodwork was burned and tho metal partially fused 
by the beat. His left shoe was ripped from his foot. The 
unfortupate шап lay senseless and naked for several hours 
in the drenching rain, buf, incredible as it may seem, 
finally regained partial consciousness and began to stagger 
uncertainly about over the field. He wasin this pitiable 


condition when discovered. 
“He wassoon recognized, taken in charge, and conducted 


to his home, where he was clothed and given proper 


attention. 
" asa result of the stroke his teeth and toenails were 


loosened, his scalp almost denuded of bair, and his hear- 
ing permanently impaired. On the other hand he reaped 
an unexpected and decided benefit. For years prior to the 
occurrence here outlined he had been a great sufferer from 
muscular rheumatism, but never afterwards felt a twinge 
of pain from that disease, being completely cured of it by 
the terrible shock. 

“The dark zigzag streak along the left side of his body, 
indicating the scarred path of the electric current, could 
never be altogether removed, although various methods 
were tried for this purpose. In а very short time Wright 
was up and around and as cheerful asa bird. From that 
time forth he was famous in that section as the human 


lightning rod." 
K ж ж 

REGARDING the recent disappearance of valuable 
papers owned by the Sprague Electric Company. a 
correspondent asks, ‘‘ Is it possible that the General 
Electric Company has found competition in its 
almost exulusive industry inaugurated so successfully 
at Pittsburg in 1893? Is it another case of Blue 
Prints and ex-Detectives, Stenographers and Fire 
Alarms?” Not having investigated, we are unable 
to say. 

& N + 

EMIL Kunz, a resident of Sacramento, Cal., is said 
to have invented a 3-ounce electric storage battery. 
This battery, so the inventor olaims, will operate as 
many as fifty lights for ten hours. If this battery 
бап accomplish what is claimed for it, which, judg- 
ing from the present state of the art, would seem 
questionable, the problem of propelling horaeless 
carriages is solved, 


An Electric Organ. 

A пет organ was opened at the Seaman’s Mission 
Church at the Bute Docks, Cardiff, last week which 
is worked by an eleotrio action. This organ is sup- 
plied by the Hope-Jones Organ Company, the 
founder of which has devoted a large amount of skill 
to perfecting the electric control for organs. In this 
case the keyhoard is placed some distance from the 
pipes, which enables the organist to appreciate the 
combined effeot of the music he is playing. The 
eleotromagnets used to control each individual pipe 
bave been illustrated and described in a previous 
number of our paper. The work on these electro- 
magnets, and on the pneumatic relay by which they 
open the pipe, is a good example of careful design 
and of the accurate reproduction of interchangeable 
parts in quantity,— Electrical Engineer, London. 


Tungsten Steel for Magnets, 


Valtrompia tungsten steel having been highly 
commended for permanence of magnetization and 
high permeability, MM. C. Chistoni and G. de Vecchi, 
Says Industries & Iron, London, have carried out 
some elaborate experiments with it in order to test 
ita alleged excellence, One specimen examined con- 
tained 6.25 per cent. of tungsten, 0.99 per cent. car- 
bon, 1 per cent. manganese, 0.19 per cent. silicon, 
and the rest iron. Another specimen contained 4.15 
per cent. tungsten, somewhat less manganese and 
more carbon, Comparing their magnetizations in 
Various fields with those obtained by Barus and 
Stronbal, they were found to be superior to the 
latter. The specific Magnetic moment given by 
these latter observers as the maximum is 23.5, 
Whereas the mixima obtained from the Valtrompia 
*peclmens were 47.6 and 55.6. As regards the 
demagnetizing influence of time, this is said to be 
Dot felt at all except after magnetization in the 
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strongest fields, and the experimenters assert that 
after exposure to a comparatively weak field the 
Magnetic moment goes on increasing independently 
for some time. After saturation the time required 
to reach a stationary condition differs in various 
specimens, being longer in thick rods than in thin 
ones. 
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J. H. Rhotehamel. 


We are much pained to announce the death of Mr. 
J. H. Rhotehamel, President of the Columbia Lamp 
Compauy of St. Louis, Mo. Mr. Rhotehamel had 
been complaining for some time, and the first of the 
month he was advised to visit Hot Springs, A:k., for 
rest and treatment. Shortly after the treatment 
was begun he became quite seriously ill, although 
no instant alarm was felt or fatal consequences ap- 
prehended. After a change of physicians his family 
was advised to return home with him. IIe returned 
to St. Louis on February 16 and died on the morn- 
ing of the 17th from congestion of the brain. 

Mr. Rhotebamel was a unique tigure in the eleo- 
trical industry. His struggles with the General 
Electrio Company over lamp patents and his success 
in Setting up the Goebel defence are doubtless well 
remembered in the trade; also his subsequent ser- 
vices in the formation of the present Lamp Pool. 

ELECTRICITY was decided in its opposition to this 
Lamp Pool, and in its strictures may have spoken 
somewhat severely of Mr. Rhotehamel for his con- 
nection with it, but for all that we sympathize most 
deeply with his family, and sincerely regret his 
demise, for he was a man endowed with personal 
charaoteristios that endeared him to every one who be- 
came intimately acquainted with him, We never 
for а moment doubted Mr. Rhotehamel's earnestness 
of purpose, but we were obliged to most decidedly 
disagree with him in his views maintained during 
the last few years. 

The disappearance from our midst of one who by 
his abilities and force of character attains eminence 
in any branch of human industry is to be deplored, 
and by the death of Mr. Rhotebamel the electrical 
trade loses a man whose views were so originel and 
pronounced as to make him an object of interest to 
all those connected with it. ELECTRICITY tenders 
its condolence to the relatives and friends of the 


deceased. 
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Motions of Membranes Between Electrolytes. 


The phenomena of electric osmose have been util- 
ized by physiologists for the explanation of organic 
processes, says The Electrician, London, but in all ap- 
plications up to the present it has been necessary to 
assume that à large quantity of electricity passed 
before апу perceptible change of configuration was 
produced, But that this is not necessarily so, and 
that certain molar movements may be produced in- 
stantaneously, has lately been shown by F. Braun. 
When two electrolytes are divided by a semi-perme- 
able membrane, and a current passes from one to the 
other across the membrane, part of tbe electrolyte is 
conveyed into the substance of the membrane, and 
modifies the tension of the latter. This tension 
differs with the substance, and hence a reversal of 
the current will produce a further tension or а re- 
laxation of the membrane, according to its direction. 
This may be made clearly visible by immersing a 
vessel filled with one electrolyte, and closed on one 

side with an animal membrane, into a tank con- 
taining another electrolyte in solution. 

The vessel ends at the top in a gauze tube, which, 
half filled with the liquid, indicates the slightest 
motion of the membrane. Electrodes are immersed 
in the vessel and in the tauk. Motionssuch as those 


observed have some analogy with the motion of the 
interior nerve substance, or the changes of form ex- 
hibited by amo bi when under the influence of aa 


electric current. : [ Wied. Ann.] 
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POLYPHASE MOTORS. 


Mr. Paul Boucherot recently read a paper before 
the Societe Internationale des Electriciens on the 
properties of polyphase motors with short-circuited 
armatures, with particular regard to their starting 
against a load. It is well known that the curve 
representing the torque of snob а motor at different 
speeds takes very different shapes with different 
resistances in the armature circuit. If this resistance 
is small the starting torque is also small, althongh 
the current taken is very large. The torque then 
inoreases with the speed up to a maximum, and faits 
to zero again at the synchronous speed. The author 
proceeds to argue that if the resistance of the arma- 
ture circuit is sufficiently great 16 is possible to get 
the torque varying invereely as tbe speed, whioh he 
considers to be a condition required for industríal 
purposes. Such a motor would, however, bave & 
large percentage of slip at normal speeds. He pro- 
poses to get over this disadvantage by having two 
windings on the armature, one of low and one of 
high resistance. Then the sum of the two curves of 
torque would be a ourve still decreasing with in- 
crease of speed, but at a much smaller angle, and 
the slip at normal speed would be smaller. 

The armatures of such motors can be designed 
with two concentric series of holes. The external 
holes contain the high-resistance squirrel cage, and 
the interior holea the low-resistance squirrel cage. 
The inner and outer holes are connected by a groove 
tending to keep down the self-induction of the cir- 
cuits. In starting, the author claims that the outer 
cage only acts, and he states that the low resistance 
of the inner one chokes back all lines of force tending 
to cross it. The high speed of the revolving field 
tends to assist this action. On the otber hand, at 
full speed the luw-resistance cage does practically 
all the work. : 

The author says that the ovly inconvenience of 
this motor is a low power factor. This comes out at 
0.7, but he adds that this is not so important as is 
thought by some. Another type of motor for the 
same end consists of having two armatures and two 
field magnet systems. These last are so arranged 
that one сап be dispiaced radially round the axis. 
With motors constructed on the above principle by 
Messrs. Brequet, a starting torque of 2 to 2} the 
normal is obtained, with a current only the same 
proportion bigger than the normal. This is not any- 
thing especially good, as better results have been 
obtained by German manufacturers. In the first 
place, the reasoning is faulty, as the ordinary low- 
resistance armature does give a torque decreasing 
with the speed after the maximum has been passed. 
As the motors are necessarily worked above this 
maximum, no alteration is required, and the added 
resistance causes the speed to vary greatly with 
change of load. It also means loss of efficiency. 
Better results can be obtained by differential coup- 
ling of the armature circuit at starting, as devised 
by Mr. Gorges and others.— Electrical Engineer, Lon- 


don. 


A New Form of Fuel. 

The attempts made from time to time to produce 
substitutes for coal, wood, eto., in the form of solid 
petroleum for fuel, bave now assumed a more prao- 

ical character in an article produced by G. Н, 
Fullerton of Los Angeles, Cal,, which is olaimed %0 
be free from the drawbacks heretofore characterizing 


material of vhis sort. By the use of certain chemicals 
and a peculiar treatment of petroleum in its crude 
etate, he makes a black solid mass, which in some 
forms breaks almost with a fracture; it burns in the 
eame manner as coal burns, but without so much 
smoke as is the case with ordinary coal, costa at the 
present price of oil less than $5 а ton, and may be 
depended on to give out between twoand three times 
the heat units that the same weight of coal will pro- 
duce. The material may be made into any form of 
brick, is much cleaner than coal in handling, can be 
stored in the sun without fasing or melting, and haa 
little of the characteristic petroleum odor, 
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THE CALCULATIONS OF THE ELECTRICAL 
RESISTANCES OF ALLOYS AND THEIR 
APPLICATION TO THE FINDING OF 
ALLOYS OF DEFINITE ELECTRICAL 
PROPERTIES.* 


| г 
И BY C. LIEBENOW. 


> _ (Goneludeg from page 84.) 

We will now endeavor to’ ascertain how the eleo- 
trical resistance of alloys must change if the peroent- 
age of their constituents is varied in cases in which 
the two metals are assumed to be capable of forming 
chemical, compounds. | 

If we assume that the molecules of each metal 
consist of two atoms, рр for one metal and qq for 
the other metal, and if we assume that a obemical 
compound will exist of which the molecules con- 
tain the atoms pq, then if we add to the metal pp 
small quantities of the metal дд, taking care that 
the necessary conditions for the building of the 
chemical compound will be fulfilled, we will obtain 
at first, as is clear, an alloy which contains p q mole- 
cules and the remaining p p molecules. If we increase 
the quantity of qq then we shall finally reach a 
point where only pg molecules are contained in the 
alloy. If we still further increase the percentage of 
qq no more pq molecules oan be formed, but the 
mixture will consist of the ре alloy plus tbe metal 
qq, and as we inorease the percentage of qq we аге 
constantly approaohing a condition in which we have 
to deal with the pure metal qq alone. 

In what way must the specific resistance of the 
alloy change in such a case? In the case of а simple 
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metallic compound in which all the molecules are of 
the same kind, thermo-elestrio forces could not ex- 
ist. For these cases therefore the second member of 
our equation vanishes. As however this is the only 
member which causes the high temperature coefficient 
of pure metals to be decreased for alloys, then there 
is no reason for the existence of a small temperature 
coefficient in a metallic compound of pq molecules. 
If from these considerations we draw the conolu- 
sion that metallic compounds have a high tempera- 
ture coefficient similar to the pure metals, then we 
must confess that this conclusion, which resembles 
an interpolation, is not a necessary but a highly 
probable one. If at first we add a small quantity of 
qq, by which an alloy pp + pq is formed, we may 
anticipate that in this case the temperature coefficient 
will deorease, but later on will increase again until 
we reach the simple compound, where the coefficient 
will have about its originally high value. As soon 
as we pass the stage of the simple compound, by 
adding still more gq molecules, the temperature co- 
effictent must again be reduced, and after reaching 
a second minimum it must inorease again to about 
the original value, 0.004. The ourve therefore must 
have an inverted peak at the point where it repre- 

gente the metallic compound. 

In regard to the specific resistance we are forced to 
conolude that the curve must first show a sharp rise 
until a maximum is reached, from which point it 


*Paper read before the Elektrotechnischen Verein on 
Nov. 38, 1897. (Translated for ELECTRICITY.) 
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drops down again to a point representing a simple 
metallio compound, and from this point the increase 
and decrease is repeated again exactly as the curve 
of the resistances shows an inverted peak where it 
represents a simple compound. 

It is possible to construct a third curve which is 
much more flat than the other ones. If we substi- 
tute the conductivity for the resistances and mark 
them as end oo-ordinatesin a table like Fig. 31, and 
if we assume that these metals do not cause any in- 
orease of resistance when mixed with each other, we 
would simply have to connect the two points by а 
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straight line in order to find the conductivity for the 
alloys mixed in any proportion. By the aid of the 
temperature coefficient this hypothetical conductivity 
can be at least approximately computed, If we 
again consider our approximate equation, 

A 


у= — 4 
В 


where A designates the resistanoe in саве an increase 
did not take place by a mixture. 


1 
— then represents the corresponding conductivity. 
A 


If therefore this equation was atrictly right, then 
1 0.004 


— 
— 


4 y Е i 

which would necessarily represent a straight line. 
As this equation however is only approximately oor- 
rect, it follows that the product of the observed re- 
sistances and obeerved temperature ooefficients di- 
vided into 0.004 must not exactly lie on a straight 
line but on a flat aro. 

Assume that the condition for a metallic compound 
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exists, then this aro will extend only to this point 
and will continue from it ander a certain angle to 
the next compound or to the other pure metal. 

We have therefore two peaks and one point of in- 
flection, all three of which belong to the same ab- 


a 
ео 
сэ 


"soissa, which indicates the proportion of mixture of 


the two simple metals in the newly compounded 
metal. This proportion of mixture however we will 
have to expect to fulfill a fourth condition, viz., that 
it stands in а simple relation to the atomic weight of 
the metals. 

If these four conditions are all fulfilled we will be 
justified in drawing the conclusion that we have a 
chemical combination of the two metals to deal with. 


Under all the series of observations which have 
come to my knowledge I have found as yet only one 
where i could prove the existence of a metallic oom- 
pound with certainty. But even this series is noi 
complete, and it does not even reach to the oom. 
pound itself, but nevertheless it seems to me that 
any doubt of the existence of the compound is ex- 
cluded, as I will now show. 

If you will look at Fig. 31, whioh represents a 
series of observations made by Haas on oopper-zino 
alloys, the ordinates of the heavy black points are 
the specific resistances observed by Haas and the 
abscisse indicate the composition of the alloys in 
percentage by weight. Haas has oonneoted the ob- 
servations shown in Fig. 31 by a curve. In the same 
diagram he has marked in the observations of Mat- 
thieasen and Wiedemann—the former as crosses, the 
latter as circles. You will see to what a large ex- 
tent these observations deviate from Haas's curve. 
Haas thinks these deviations due to impurities, but 
states himself in another place that Matthiessen has 
taken moch greater pains in making his alloys than 
he has himself. Prof. Wiedemann certainly has not 
failed to take proper care to prepare his alloys in а 
pure state. If we now find that all three observers 
(Matthiessen, Wiedemann and Haas) have arrived at 
different results, I find in this one more reason to 
suspect in this case the existence of a metal com- 
pound. 

If, perhrps, in preparing the alloys, accidentally 
the conditions are not fulfilled under whioh the one 
of the metals totally compounds with the other one, 
then in such case an alloy must result conei-ting 
of three metals which in general may have а still 
higher specific resistance. 
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In this way the three observers, taking appa'ent- 
ly the same percentage composition, have produced 
three entirely different alloys, and therefore found 
each widely differing epeoific resistances. 

We will examine the curves drawn by Haas some- 
what closer, Fig. 32 is the ourve for the temperature 
coefficient. This curve shows that with increasing 
amount of zinc the temperature ooeffioient falls off 
very rapidly in the beginning, reaches а minimum 
and rises from that point about equally as fast as it 
fell before. The last observation is for an alloy con- 
taining 17 per cent. zino. Here the temperature 00: 
efticient is already as large as it was for an alloy 
with 2 per cent.zino. It follows from this that the 
state of a metal compound must be already closely 
approached. А oopper-zino compound whioh con- 
tains one atom of zino for every atom of copper will 
contain 50.6 per cent. by weight of zinc. We сап 
therefore suspect the existence of this compound in 
the alloys observed by Haas. The same conclusion 
can be drawn from the ourve of resistances (Fig. 32). 
The left hand ourve is drawn by Haas. I have 
added in thediagram two further observations made 
by Haas of pure zino and zino containing very little 
copper. The alloys lying between the end of the 
curved and the last two observations were 80 brittle 
that Haas could not draw them into wire. You will 

however notice that the form of the curve 18 indi- 
cated as theory requires. The ourve inoreases жй 
idly in the beginning, reaches a maximum and falls 
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down with equal rapidity. Then the curve is 
broken off because the following alloys were, as al- 
ready mentioned, too brittle to be drawn into wire. 
Only two more observations were made, of which one 
relates to pure zino, the other to zinc with a very 
small percentage of copper. The latter one indicates 
ап inorease of resistance by the addition of copper. 
You will notice that the two existing parts of the 
curve run exactly as the theory requires in the case 
a copper-zino compound exists. If we now compute 
1 
from the observations the flat ourve Fi by multiply- 


ing the resistance and temperature coefficient for 
every observed alloy and dividing this product into 
0.004, we obtain the values which are marked in Fig. 
33as crosses. With the exception of one, these points 
lie опа flat arc which is concave toward the ab- 
sissa, and whose chord is represented by the straight 
line in the figure. 

If there was no metal compound existing, this flat 
aro must tend to reach the value for pure zinc, which 
however is not the case. If we therefore continue 
the chord only to the abscisea 50.6, for which the 
metals are present in proportion of their atomio 
weights, and if we draw from this point another 
atraight line to the cross for pure zinc, we obtain the 
line (in case no other compounds exist in the unob- 


served region ) around whioh the further values of — 


of the unobserved alloys must lie on a flat aro, 

As the observations agree very closely, I have tried 
to express the values by my formula. I obtain the 
following equation : 


. (17 = 
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96 Cu Zn 
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+ 
2.9(1 + 0.00515) 1.58 (1 + 0.00432 £) 


% Cu Zn % Cu 
| In this equation the temperature ooeflicient of the 
Internal molecular conductivity for heat of the cop- 
per is again taken ав 0.0006, and this coefficient for 
the copper-nickel ig negligible. 

Fig. 34 shows the curve of resistances computed 
from this formula, and Fig. 35 shows the curve of 
the temperature coefficients. The latter one ex- 
hibits ап especially close and good agreement be- 
tween the values of observation (crosses) and the 
computed curve. 

By à repetition of the experimenta it may be pos- 
sible to reach a still closer agreement after the pre- 
liminary constants herein given are correspondingly 
connected, 

The last curve for the temperature coeflicient 
shows that our formula holds good just as well when 
metallic compounds exist as in simple mixtures. It 
I5 only necessary to use the volumes of the com- 
pounds and not those of the single constituents in 
the calculations. If the volumes of the single metals 
are used erroneous results are obtained. Ав we аге 
able to compute the tem perature ooefficient at least 
approximately from the simple formula 

A, 
y = — 0,04, 


0 
We have in this a guide, in case only a few observa- 
tions are made, to jadge if the metals are building a 
compound or not. 

If from this standpoint all observations of Mat- 
thiessen are considered, we find that we havea reason 
to assume the existence of а metallic compound only 
When one of the metals zino, tin, lead or cadmium is 
alloyed with any other metal. 

This proves that these metals either always or at 
least Very easily form compounds if melted togetber 
vith the other metals, The difference in the be- 
havior of this as compared with other metals I be- 
lieve is caused by the fact that their molecules con- 
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tain in the solid state, and also in the liquid or 
gaseous state, only one atom, whereas the molecules 
of the other metals consist of more than one atom. 

It is not necessary to melt metals together in order 
to form metallic compounds (compound metals), but 
they can be formed also in the cold state. 

If we cover platinum, for instance, with zinc elec- 
trolytically, we are not able to peel off the zino like 
а copper deposit. Even if we use strong acids which 
easily dissolve zino, and even when we pulverize 
finely the zinc-covered platinum and treat it with 
acids, we caunot completely remove the zino in any 
of these ways. It is apparent that zino bas gone into 
chemical combination with the platinum. 

The condition for the chemical combination is in 
any case that the equilibrium for their combination 
is a more stable one at that particular temperature 
than that for a simple mixture. The atoms of the 
compound must hold themselves more strongly to- 
gether than in a simple mixture. These conditions 
however will change with thetemperature. We now 
assume that below the melting point of a certain 
metal composition there isa temperature at which 
the equilibrium for the compound is the same as for 
the simple mixtnre. Aud we will further assume 
tbat above the melting point one апа below the melt- 
ing point tbe other is overpowering. If we now 
form the composition by melting the metals together 
and then cooling the alloy as quickly as possible, 
the solid metal will not be ina state of internal 
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equilibrium. Bat in solid bodies, also, chemical 
actions go on very slowly, and in proportion much 
slower the lower the temperature is, In sucha cage, 
therefore, the internal constitution, and without it, 
for example, the electrical resistance, will slowly 
change. Such an alloy has been found by Feussner 
in the copper-nickel zinc alloys. Simple copper-nickel 
alloys do not change their resistance. If they bow- 
ever contain zine, the resistance changes slowly. 
These changes willgo on for years in the cold. If 
they are heated however to a temperature from 100? 
C. to 150? C., not only their resistance changes 
within a short time but also their structure. They 
become crystalline, brittle, and fall apart. Whether 
the compound is formed later on, or whether the 
compound which has been formed ata high tempera- 
ture decomposes at a lower temperature is uncertain. 
These are matters that require further investigation. 

If however а metal compound is more stable than 
a mixture ata low temperature, it requires more 
work to separate the molecules than would be re- 
quired for the separation of molecules in mixtures. 
The so-called tension of dissolution is depressed, the 
compound metal is harder to be dissolved in acids, and 
it approaches in its properties those of rare metals. 
I bave 1easons which make me suspect that there ex- 
ists a compound of copper-wolfram and lead which 
in many respects bas similar properties to the ex- 
pensive metal, platinum. 

The conductivity for electricity also changes as 
вооп as the compound is formed. The above-men- 
tioned copper-zino compound, for example, has a bet 
ter conductivity than would be anticipated from the 


proportion of its parts. | 
If therefore we investigate all possible oombina- 
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tions of metals, we may probably find compounds of 
exceedingly high conductivity, probably higher than 
silver or copper. 

But would it not seem likely that such alloys 
might have been found accidentally a long time ago ? 

This is very improbable, as we have seen that small 
additions reduce the conductivity to a considerable 
degree. If therefore one of the two metals is slightly 
in excess, or if all the conditions were not complied 
with by which the metals are completely оош- 
pounded, then we shall always have relatively high 
resistance. 

The possibility however to study all these condi- 
tions is given to us if we compute the resistances of 
the series of alloys as I have shown you. 


Errara.—In the equation of the above article near the 
top of page 69 of our issue of February 9 the multiplication 
signin the denominator of the fraction should be a plus 
sign. On pages ЯЗ and 84 of our issue of February 16 all 
the multiplication signs in the first four equatiuns should 


be plus signs.—E p. 


ELECTRIC LIGHTING FOR PROFIT.* 


BY ALEXANDER DOW, 


This subjeot is one which every member of this 
Association has studied and concerning whioh every 
member must have opinions. I have selected it for 
the paper which your Secretary asked ше to presen$ 
at this meeting, because I bave opinions of my own 
which I think may be of interest to other electrio 
light men, and which I want to hear discussed and 
criticised and contradicted by you who are qualified 
by experience to do so. 

I submit as the first proposition that we are all in 
business to make a profit. I don’t expect to be con- 
tradicted on that proposition, although some may 
wish to во amend it as to indicate that they are at 
present content if they can avoid a loss. As a second 
proposition I submit that the conditions of the 
electric light industry have so changed in the laat 
few years that the opportunities of profit are limited; 
thatthe margin between earnings and expenses tends 
to vanish and can only be kept in view by unceasing 
endeavors to increase the one and reduce the other, 
The days bave departed when a neat dividend could 
be paid on a small business done at high prices, and 
now if a dividend is to be paid at all it must be earned 
by doing all the business that can be obtained and at 
prices set but little above the actual cost of produc- 
tion. As the preceding statement forms the text of 
this discourse I ask your attention to its repetition, 
as follows: I believe that the proper policy of eleo- 
tric light management under the conditions of the 
present time is to sell electric energy to every acces- 
sible user in any shape that the user requires, and 
at the lowest prioe which will pay a reasonable profit 
on the capital invested. 

A NEW POLICY FOR NEW TIMES. 


Those of you who were in the business at its be- 
giuning will recognize in this profession of faith the 
converse of the rule which then governed us. We 
used to believe in a system,“ and the people who . 
taught us to во believe charged us so much for the 
experience and the incidental machinery which we 
acquired that we in turn had to collect great prices’ 
for the product sold to our customers. The rule was 
to get out of the business all that it would stand; 
and if а possible customer did not like the particular 
kind of energy which our ‘‘system’’ furnished, and 
thought he would like the kind which some other 
alleged system was supposed to produce, we consid- 
ered him a heretic.  Electrio light was then a 
novelty and a luxury and a mystery, and was to be 
respected and paid for accordingly. Nowadays it 
is a thing of domestio use; the machinery for its pro- 
duction is sold as freely as any other machinery ; 
the principles governing its distribution are taught 
to all who desire to learn, and its supply is reoog- 
nized as a customary or even necessary publio service 
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exactly as is the supply of gas and water. It is 
proper that weshould announce a policy suited to 
the new condition. That many have done so I know, 
and also that some have long been governed by just 
such a policy as I advocate; but there still remain, 
to the detriment of the business at large, some who 
are trying to run their affairs on theold plan. They 
do not profess to do во, and if challenged they may 
plead the old excuse, that the cost of their plant 
and the losses incident to its first operation have 
been во great as to require high prices for the energy 
sold. That excuse is not valid in these latter days. 
Taxing customers all they will stand means competi- 
tion either by an opposition plant or by the munici- 
pality; and either of these means ruin to the station 
which is run on the old lines. 

Of course I do not intimate that any member of 
this Association is managing his business to-day 
after the fashion of the eighties. But each of us 
knows of some plant in the next town to ours which 
is ran justthat way. That plant is going to fight it 
out on the old line until itis wiped out by a munici- 
pal plant, and the municipal plant will publish a 
report to the whole United States that it bas reduced 
the price of lighting thirty or forty per cent. Then 
you and I and each of us is going to have the trouble 
of explaining at great length to our own particular 
municipal authorities why a municipal plant estab- 
lished in our town cannot possibly make any similar 
reduction. 

Gentlemen, the mau who used to sell experience 
to us is probably to-day trying to show the ambi- 
tious oity fathers of that other town next to ours 
how well they can serve their constituents апа bow 
muoh honor they can obtain from society at large by 
engaging tbeir municipality in the eleotrio lighting 
business. Our friend with experience to sell is not 
one bit more exact in his statements than he used to 
be long ago, and we cannot honestly say that his 
operations are beneficial to our business; but he is 
leas detrimental than the man who gives him a 
chance to get in his work, the man who ought to be 
giving good service to a satisfied constituency, but 
who is furnishing lights that are a disgrace to the 
“ system and its owner, and trying to collect higher 
rates than those at which you and I are giving firat- 
class service to our publio. | 

WHAT 18 A REASONABLE PROFIT ? 

This is a much. discussed question. The man in the 
next town believes that a reasonable profit is every- 
thing he can get, and at the other extremity of belief 
із the man who holds that no publio service should 
pay a profit to any individual. Between these limits 
will be found the opinions of the great wajority of 
Americans, whose democratic training bas taught 
them that the commonwealth should not undertake 
aby work which cau be satisfactorily performed by 
private enterprise. Those members of this great 
majority who have money invested ín manufaotur- 
ing or in commerce, recognize tbat a reasonable 
profit means something more than can be obtained 
by tbe investment of their funds in Government 
bonds or by placing them in a savings bank, and yet 
something less than is hoped for when the invest- 
ment is of а speculative obaraoter, involving risk of 
total loss of capital, such as the exploiting of a 
new mine or the insurance of an overdue vessel and 
its cargo. 

I believe that after operating expenses are paid 
and any deterioration of tbe investment sbown by a 
carefully made inventory has been made good, a 
dividend such as is paid by a good manufacturing 
business is reasonable for electrio lighting. Such a 
dividend will necessarily vary with the line of man- 
ufacture—tbose concerns who manufacture a staple 
having a practically constant market being satisfied 
with a narrower margin of profit than those others 
where the production bas to be varied from time to 
time and new markets developed at intervals. The 
same considerations govern in the electric lighting 
business. A station which is well established, has 
no ruinous competition to meet, is not threatened 
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continually riek money in extensions of an uncor - 
tain character, may well pay а dividend but little in 
exoess of the current rate of interest in savings 
banks. The station in which all these conditions 
are reversed, particularly when there is a prospect of 
its investment being wiped out by causes which its 
management cannot control, is entitled toa greater 
return. 

There is much work to be done in the education 
of the public to a proper understanding of the eco- 
nomical principles underlying this subject. The 
citizen who has theories about municipal service 
does not apply these to bis own affairs, nor will he 
apply to his theories the rules which govern his per- 
sonal practice until you show him that this should 
be done. He thinks it no harm that he should draw 
from the capital invested in his own business ten or 
fifteen or twenty per cent. in addition to а fair 
salary for management and any loss that is shown by 
the annual inventory. He thinks it entirely proper 
that he should build up a business worth much more 
than its nominal capital by returning into it a large 
annual surplus. But he will denounoe as extor- 
tionate an eleotrio lighting company which pays а 
good deal less than ten per cent., and for sucha 
company to show a surplus is in his eyes prima facie 
evidence of robbery of the public. He on the one 
hand refuses to protect the public service corporation 
from unlimited competition, and on the other band 
demands that it do business for a rate of profit ао- 
cepted only on the safest class of investment bonds. 

In Europe they are more logica). They limit the 
price which a company may charge to its customers 
and tbe dividend which it may pay to its stock- 
holders. They require the company to give good 
service to all who demand it within a cerlain area. 
But at the eame time they permit no competitor to 
enter the same district, and they provide for the 
purobase of the property at a reasonable price in the 
event of the frauchise not being renewed a$ its 
term. Where they restrict they also proteot. Our 
theorists have yet to learn that these two actions 
should go together, and it seems to be our affair to 

teach them this lesson. 
HOW SHALL RATES BE MADE ? 

There has been of late much discussion of this 
subject at Conventions and in the electrical press, and 
with good reason, American practice has heretofore 
been to make rates without sufficient analysis of 
cost, and particularly without attempting to make 
each unit of energy sold bear its proper share of the 
standing charges of the plant. Premising that we 
are to readjust rates for a minimum profit, we must 
do во according to a carefully considered system, It 
will not do to make a horizontal cut on the present 
schedules, because analysis will show that some 
business uow done at the highest rate is not profita- 
ble, and a reduction of rate should only be made on 
business that is profitable. 

It has been said that American customers insist on 
a uniform rate—a ‘‘one-price American plan”? 
method of charging. I do not find itso. I bave no 
difficulty in explaining to those customers whom I 
meet why some business should pay a higher rate 
tban other business; and othe: electric light men tell 
me that, after they have got the principles involved 
clearly defined in their own minds, tbeir experience 
with customers is similar to mine, 

The base of any system of rate-making must be an 
analysis of the costs of production. The method of 
analysis which I have found most usefal is that pro- 
posed by Mr. Arthur Wright. The paper read by 
that gentleman at the last meeting of the National 
Association is doubtless familiar to you, but as A mer- 
ican conditions usually differ from those existing at 
Brighton, it is seldom possible to apply the short 
method of estimating standing and running costs 
which Mr. Wright found convenient, and an analysis 
in detail must be made. І use the following method. 
Consider what the condition of the station would be 
if you were obliged to be ready to do the same busi- 
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ness that you now do and during the same time but 
had no customers taking current. You would have 
fires lighted, men on duty, dynamos turning over, 
lines strung and connections made to customers’ 
premises. You would burn enough ooal to keep up 
steam and keep the dynamos in motion, and you 
would have enough help for these conditions. But 
you would not burn so much coal as if the machinery 
were running at full load; and you might need less 
help. Your lines would be out in the weather or 
buried in the ground, and that deterioration which 
is due to time and to climate would go on just the 
same and would have to be made good by a repair 
gang. But you would not need renewals of incan- 
descent lamps or carbons, and you would not keep 
any men to put in fuses for customers or to read 
meters. You would need a manager and an engineer 
and an electrician just as you do now, but you would 
not need a bill clerk nor a collector, and you might 
do without an office boy. My rule is to ask whether 
the item of expense under consideration would con- 
tinue or would cease under the conditions desoribed. 
If i$ would continue it is a standing charge. If it 
would cease it is a ranning charge. It is olear that 
taxes, insurance and interest are standing charges. 

Mr. Wright has shown us that it oosts us a great 
deal of money to get ready to serve a customer, even 
though the customer only requires service fora single 
hour in a year. This amount he calls the standing 
charge. He bas pointed out that a uniform rate 
takes no account of this, but is apparently based on 
the assumption that it costs just the same to furnish 
current to a customer for one hour in the year as for 
each hour of one thousand hours in a year. He 
argues correctly that in making rates we should take 
account of a customer's load factor, and he goes on to 
describe an ingenious method and an ingenious device 
invented by himself for taking such account. Whether 
we adopt his device or not we must all admit the 
correctness of his statement of the conditions govern- 
ing costs of production, and we must if we are here- 
after to do business at a profit make our rates with 
a due regard to these conditions. 

To disouss in detail the whole theory and practice 
of rate-making is beyond the scope of this paper. I 
advise each of you who has not already done 80 to 
make an aualyeis of your coste in such manner as to 
distinguish between standing and ranning expenses. 
Using Mr. Wright's paper as a text book, you will 
find (as I did) that the labor is well paid for by the 
results obtained. Properly tabulated these results 
will show what business is profitable at any given 
rate or what rate should be made on any given busi- 
ness, My analysis showed me that I could afford to 
sell current to a large olass of users at 4} cents per 
unit while a rate already established at 1470 cents 
for another large class was not profitable. Now Iam 
taking all the 4} cent business I can find and am 
letting other people hunt for the 14,4, cent skind. 

CLASSES OF BUSINESS. 

The immediate business of an electric lighting 
station is to supply incandescent and aro lighting, 
and power for stationary motors. 

Some small plants limit their business to lighting, 
and thereby avoid operating during the daylight 
hours. I think that this is often done without good 
reason. There is in nearly every village some de- 
mand for power, or such a demand can be developed 
by an enterprising manager. It is likely that tte 
rates to be obtained for power will be very low, hut 
it they will pay the additional cost of running tre 
station during the daytime апі also carry some pro- 
portion of the standing charges, these low rates may 
be profitable indirectly by reducing the amount of 
standing charges remaining to be earned by the 
lighting business. It is certain that interest, insur- 
ance and taxes run for twenty-four hours а day 
although the plant may only operate for twelve, and 
if the power load will pay half of these items, in 
addition to its actual running cost, it is worth having. 

Some stations do not run all night. Tbe people 
in the village where such a station is located may 80 
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to bed early and may not use any appreciable amount 


of current after 11 o'olook or midnight. But І have 
always found it difficult to work ор а good business 
in residence lighting unless the plant undertook to 
give all-night servioe. Apparently customers do not 
care to have а duplicate lighting equipment in their 
residences. They do not fully appreciate the beauty 
of incandescent lighting if it cannot be switched on 

а ару moment when it is wanted. People some- 
times want lights between midnight and morning in 
their houses, and I suppose will continue to do so as 
long аз our children oóme into this world with un- 
yeasonable ideas as to the part of the day in which 
they should do their aleeping. 

I am sometimes told that residence lighting is 
unprofitable. It surely is if every residence that is 
served requires an independent transformer, and if 
only one residence in a dozen takes current at all. 
The only way to do residence lighting at a profit is 
to do all the lighting or nearly all that there is ina 
given residence district, and for this purpose the rate 
must be placed so that every possible customer can 
afford it. I have tried the experiment of low resi- 
dence rates on a small scale more than once, and in 
each instance with success. It is to be tried now on 
a large scale in several stations and I am oertain that 
the experiment will be successful. The load factor 
of residence lighting is muob better than the average 
load factor of many stations. 

A GENERAL DISTRIBUTION SYSTEM. 

It is a serious handicap to a station when it is 
obliged to run two or three separate types of dyna- 
mos and to maintain two or three separate distribu- 
ting systems for the supply of different forms of 
energy. The best practice to-day is to furnish in- 
candescent lights, aro lights and electric motive 
power from the same dynamos and same mains. 
This is а subject to be considered in the original 
plan of the station, but there are instances where 
old stations have been rearranged with decided 
financial advantage. When a power load can be had 
even at the low rates already spoken of, a study of 
the local conditions should be made with a view to 
seing whether а general distribution system will 
not be a source of profit. To design a new station 
with anything but such a system is almost criminal. 

SUPPLY OF STREET RAILWAY CURRENT. 

There has not yet been devised a satisfactory sys- 
tem whereby а supply of 500-volt ourrent for railway 
Work сап be combined with a general lighting dis- 
tribution. Therefore a proposal that a lighting 
sation should furnish such current must be dealt 
With as involving a new investment. Tbis invest. 
ment is always the coat of d упашо and switchboard, 
and usually the cost of an engine. The street rail- 
way evening load in winter time coincides with the 
heaviest load on the lighting system for about two 
bundred hours per annum. At all other hours the 
street-railway demand іва desirable addition to the 
load on the boilers, and in most stations the dynamo 
and switchboard oan be cared for without cost 
for additional help. If the boilers are properly 
designed to suit the conditions, they may be driven 
beyond their usual rate during these two hundred 
hours with greater profit than would be possible if 
additional boiler capacity had to be installed. Fur- 
nishing street-railway ourrent appears therefore to 
be equivalent to tbe sale of ateam to a special engine 
and the furnishing of attendants to an additional 
roe and dynamo, and it should be considered as 
4 business proposition on that basis and not in the 
mne manner as a demand for current from the eleo- 
trio lighting plant. 

STREET LIGHTING CONTRACTS. 

It street lights can be served from a general dis- 
tribution system the rate should be made in the 
ame manner as the rate fur апу other service from 
that system, Ав street lights usually run about four 
thousand hours а year, a rate made on а eoientifio 
= will be very low in comparison with the rate 
or ordinary commercial lighting. This is not in 
Accordance with the old practice of making all the 


profit of the business on a street-lighting contract, 
but it is distinctly in accordance with the more 
modern practice which will probably become general. 

Municipal contracts which can be performed with- 
out investment iu special machinery are desirable 
business, in that the payment is prompt and abso- 
lutely secure and that the conditions of their per- 
formance are olearly laid down in the original agree- 
ment. For that reason the tendency appears to be 


to take such contracts at a very narrow margin of 


profit, 

But when the performance of a street lighting 
contract requires an investment in special machinery 
and the building of special lines, suob a contrast is 
usually undesirable business. It is impossible under 
present conditions to secure such prices for street 
lighting as will return the investment to the stock- 
holders within the term of the contract. The соп. 
tracts are usually short and there is no surety of 
their renewal. If in dealing with a municipality 
one were dealing with a business corporation having 
ап established policy it would be justifiable to take 
such chances, but our American cities, if they have 
& policy at all, change it from election to election, 
and no contractor can tell that the service which was 
deemed perfect by the board with whom he made 
hi8 contract will not be entirely unsatisfactory to 
their successors with whom he must make a new ооп- 
tract two or three yeara hence. In this respect we 
have another lot of educational work out out for us. 
If we could make it olear to the mass of our citizens 
that the price for a year’s street lighting depended 
on whether the street-lighting plant wonld be em- 
ployed next year or would be standing idle, we 
might have some chance to make close bids without 
feeling that we were engaged in а risky speculation. 
The peculiarly exasperating part of the whole sub- 
ject is, that thoge eame theorists who object to asking 
for bids on acontraot running more than two or three 
years are usually ready to lock up the good money 
of the citizens in a city plant which has to be secur- 
ity for thirty-year bonds. 

SPECIAL SOURCES OF REVENUE. 

In many localities there areopportunities whereby 
the power of а lighting plant may be employed in 
work which is not usually considered as part of the 
lighting business. An arrangement with a manufac. 
turer whereby machinery required by the plant dur- 
ing evening hours will be used by tbe manufaoturer 
in the daytime is often possible. А similar arrange- 
ment is made in many places for the joint use 
of а water power. The sale of exhaust steam 
for heating purposes is another source of revenue 
wbioh i8 frequently neglected. 

HOW CAN BUSINESS BE HELD WHEN ONCE OBTAINED? 

In these days of competition this subjeot becomes 
of the greatest importance. We have against us in 
every station some competition. In the larger cities 
we have to meet the offers of opposition companies 
doing a similar business to ourselves, the argu- 
ments of the man who wants to sell isolated electric 
plants to our best customers, and the ever-present 
cheap service offered by the gas company. In the 
smaller towns and villages the worst obstacle to the 
holding of business is the tendenoy of our customers 
to economize hy cutting down the amount of light 
used, This teudency is present also in the large 
cities, but is not so constantly in evidence because 
many city people must use light liberally in order to 
carry on their business. The whole law and gospel 
of holding business consists in getting your custom- 
ers to believe that they receive good value for their 
money. 1% is not sufficient that you believe 
it, you must convince the customer. But it tends 
to make your success more certain if you know in 
your own mind that you real ly are giving good value. 
For this reason it is essential that you know what 
each block of lighting costs, which brings up again 
the subject of analysis of expenses. 

No matter how cheaply you offer to sell your 
products, it is essential that the customer be satis- 
fled with what is delivered to him. Therefore, if he 
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wants to use aro lights, you must see that they are 
quiet and steady. If he buys current from you 
wherewith to operate a motor, you must make it 
your business to вее that bis motor runs satisfaotor- 
ily. It is not a part of your contract to do this, bat 
if the motor does not ran as it should you will go 
up there some day and find tbat һе has bought a gas 
engine. If you sell bim ourrent for incandescent 
lighting, you must see that the lamps are renewed 
before they become dim. If you cannot get the 
customer to buy new lampe, you had better arrange 
to furnish renewals free, as most stations now do. 
If even then your customer is slow about calling for 
renewals, you һай better send one of your men up to 
change the lamps. Neglect in this respect probably 
means that there will be a sale of Welsbach burners 
in the neighborhood of that customer. You must 
be prepared to send assistance to him when he mixes 
things so that fuses get blown, and you must send 
this assistance promptly. This may mean that a 
man has to idle around the station waiting for 
trouble calls, bat you should not think that man's 
idleness gives you a chance to economize by dis- 
charging him. You should look upon it as the out- 
ward and visible sign that your oustomers are get- 
ting good service. And above all, you must take 
such precautions that your service may be relied 
upon by all who employ it. There is nothing that 
does so much to damage the business of a station as 
a reputation for unreliability. 
CONCLUSION. 

In closing I wish to say that I am preaching no 
doctrine which I do not believe, or which I do not 
try to follow. Neither do I imagine that the stations 
represented in this Assooiation are less carefully 
planned or less efficiently mauaged tban $һове of the 
rest of creation, that I should address myself to you 
rather than to others. But it is by electric light 
men and no others that the advice must be given to 
those who need i$, and each of us has the oppor- 
tunity at some time to counsel with the man in the 
next town of whom we have been speaking. While 
I was in tbe aot of preparing tbis paper I was asked 
for advice in just such a case, and gave verbally just 
the same advice that I was putting in writing for 
presentation to you. 

This is a final summary of the opinions I have pre- 
sented : 

(1) The electric lighting business should pay a 
reasonable profit, approximately the same rate as 
any mauufacturing business which has similar risks, 
This profit should be paid after the expenses of oper- 
ation, maintenance, and depreciation shown by the 
annual inventory have been provided for. 

(2) Rates for electric supply should be so adjusted 
that each unit sold will pay its share of operating 
and standiog charges, and in addition thereto a uni- 
form propertion towards profit. No business should 
be done at a loss, and no business should pay more 
towards profit than its proper share. 

(3) Every olass of business that can be profitably 
done should be obtained. Business that improves 
the load factor should be taken if it can be obtained 
at any price greater than its share of operating and 
standing charges, because the improvement of the 
load factor reduces the amount of standing charges 
to be borne by the existing load. 

(1) Business once obtained should be kept by 
carefal study of and prompt attention to the require- 
ments of each customer. 1% is not possible in the 
present stage of electric development for an Ameri- 
oan electricity supply company to limit its interest 
in the supply to its delivery on the oustomer’s 
premises. 1% must do much work in order to secure 


that the customer uses the supply to the best advan- 
tage. It isnot suflisient thas a customer should be 
well served, he must also be well pleased. 

(5) There is need of educational work to be dove 
among eleotiio light men, among municipal authori- 
ties and municipal theorists, and among our own 
onstomers. It is our interest that this educational 
work should be done, and as it does not appear to be 
the duty of any other person to do the work, we will 
have to do it ourselves. 
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STANDARD SYSTEM OF ELECTRICAL DIAGRAMS. 


The committee appointed a year ago by the Chicago 
Electrical Association to make a group of diagrams 
of the common parts used in electrical construction, 
for the purpose of originating a standard code to be 
adopted by the Patent Office, recently submitted its 
report. The two first plates of a series of eight are 
herewith shown. The committee’s report states that 
often in a drawing accompanying an application for 
а patent, when a circle was used to represent a bat- 
tery, and another circle exactly like it to represent a 
dynamo, and still another, differing in no respect, 
representing the ground, the drawing was necessarily 
confusing, and was followed with difficulty, if atall. 
In such cases it has not been infrequent for the 
Patent Office to suggest to the inventor or his attor- 
ney that he submit a new drawing, using a certain 
adopted form or diagram to represent bis battery 
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and another to represent his dynamo, and soon. In 
this way, and with the well directed efforts of a 
number of patent attorneys, a great improvement 
has been made. These diagrams are to further assist 
in this direction. 

It ia well to state that no attempt at originality 
bas been made in their selection. All available 
sources of information have been drawn from, and it 
has been the aim of the committee to adopt the best, 
regardless of whether they had been in common use or 
not. In deciding upon the diagram for any particu- 
lar piece of apparatus, the question was considered 
from several standpoints. Simplicity always carried 
the greatest weight, and when several diagrams of 
apparently equal simplicity were to be chosen from, 
¢hat one was taken which seemed most suggestive of 
the actual piece of apparatus represented. 

The representation of a dynamo or motor by a 
circle with two tangent lines shewing the commuta- 
tor and two brushes has long been in common ute. 


NOTE. WHEN ANY OF THESE OIAGRAMS 
ARE USEO FOR A DYNAMO OR GENERATOR 
INSERT THE LETTER GIN THE DIAGRAM. 
WHEN USEO TO REPRESENT A MOTOR IN- 


Dynamo Or Motor 


Generator or Motor 


Series Wound 
Dynamo o Motor 


Shunt Wound 
оне m 


Compound Wound 


Dynamo ox Motor 


Dynamo 
(Star Connschion) 


Dynamo e Motor 
(Srian gulm Connection) 


Chicago d lechꝛical Clssociation. 


This form of diagram may be used for any direct 
current machine in drawings where the form of the 
winding of the machine is either well understood or 
is not essential in the system to be represented. 
Similarly, the figure below it may be considered the 
generic alternator. Where it is necessary to show 
particularly tbe kind of a machine, the field coils 
may be added, as shown in the next three figures, 
which are so simple that they can not be misunder- 
stood by one accustomed to read electrical diagrams. 
In the diagram of the tri-phase dynamos or motors are 
shown the characteristic windings of their arma- 
tures only. Where there is room for a doubt as to 
whether one of these diagrams represents a motor or 
a dynamo a letter М or G, as the case may be, will 
clearly di-tinguisb them. 

The diagram representing the motor-generator 
will, perhaps, be subject to adverse criticism. In its 
adoption, good perspective is undoubtedly sacrificed 
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for ease in drawing, but who can say that the dia- 
gram is not suggestive of what it is intended to 
represent ? 

The differentiation of the diagrams for the primary 
battery and for the storage battery from each other 
and from the ordinary diagram for a condenser, has 
been the subject of a good deal of thought. The 
primary battery diagram is the one in ordinary use. 
The storage battery diagram differs from it by hav- 
ing the plates conneoted in multiple, as in practice, 
and by the drawing of a square around it. This 
diagram will hardly be taken as representing a con- 
denser, for the reason that the lines representing the 
plates of the battery are made thicker than those 
connecting the plates to the battery terminals. 

The reason for not representing the ordinary hand 
magneto-generator and the constantly driven gener- 
ator by the same diagram is that a need actually 
exists for a distinction between them. This is 
eapecially во in diagrams of telephone exchange sys- 


tems where it is often difficult to distinguish between 
the band generators at the subscribers’ stations and 
the power generators at the central office. 

The remaining diagrams will appear in future 
issues. 
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Electro Chemical Equivalent of Carbon. 


This abstract gives the conolusions of a paper by 
А. Coebn. When carbon is employed as the anode 
in the electrolysis of liquids which evolve oxygen, 
it is not only mechanically disintegrated but also 
chemically acted on, the nature of the Jatter action 
appearing to depend on the electrolyte employed. 
For example, a current of 0.12 ampere is passed 
through six cells furnished with anodes of pure car- 
bou and cathodes of platinum, and containing sul- 
phuric acid diluted with 1, 10, 20, 50, 100, and 500 
volumes of water; after ten hours the most concen- 
trated solution is colorless, the most dilute dark 
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brown, and the others of intermediate shades of 
color. At higher temperatures there is less meolian- 
ical disintegration, and the electrolyte is more 
strongly colored tban at lower temperatures. The 
mechanical disintegration is inconsiderable at 100 
degs. in a solution containing equal volumes of 
water and concentrated sulphuric acid. A deter- 
mination of the loss of weight of a carefally purified 
carbon anode under these ciroumstances gave the 
number 3.5 as the eleotro-chemical equivalent of 
carbon, but some mechanical Joss bad ocourred. A 
further series of determinations were made at the 


ordinary temperature with sulpburic acid diluted 
with from 10 to 500 times its volume of water, the 
particles of carbon lost mecbanically being collecte 

and their weight subtracted from tbe total logs 0 
weight of the anodes. The electro-chemical equiv- 
alent thus determined varied from 2.7 to 3.0. The 
number obtained is thus independent of the concen- 
tration or temperature of the acid, notwithstanding 
the apparent difference in the action, — Electrical En- 
gineer, London. 
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Electrical Tramways in Europe. 

The substitution of electricity for horse traction on 
the tramways of the great cities of Europe is coming 
more and more to the fore every day, and as evidence 
of thia, is may be mentioned that at the present 
moment the municipalities of Berlin, Vienna and 
Moscow are all engaged in the preliminaries for the 
transformation of the existing tramway systems. The 
two chief Moscow companies are negotiating with 
the authorities for permission to amalgamate the 
existing lines aud utilize electric power on same. 
The work of installation will probably be entrusted 
to the Berlin firm which is promoting the scheme. 
As far as Vienna is concerned, arrangements are now 
being concluded for a trial use of electricity on part 
of the tramway system of thistown. The Oesterr. 
Ungerisches Eisenblatt states that it has been decided 
not to experiment with overbead wires, but that the 
communication of current by means of a central 
track-conduit will be adopted. The work is to be 
jointly oarried out by two firms, one of which is 
German, the other Austrian. 


Electrical Apparatus for Great Gull Island. 

On March 3, 1898, Major Leach, the United States 
Eogineer at New London, Conn., will open bids for 
installing an electric light and power station at 
Great Gull Island, N. Y. Tbe engine is to be a 
28 BHP. oil engine of the Hornsby-Akrod type, pro- 
vided with oil tank, water vessel, and water and 
exbaust connections, supplementary governor and 
two flywheels. The generator is to be one multipolar 
15 Kw. direct current, constant potential, compound 
wound, belt connected, 250 volt dynamo, provided 
with a rheostat that will regulate the voltage from 
5 degrees above the normal to 20 degrees below, and 
with a switchboard for cutting out compound wind- 
ing, and shunt-fleld arranged to secure the maximum 
rated voltage of the generator. The generator must 
be of the latest and most efficient type. The arma- 
ture is to be of the type known as ironolad. It must 
be capable of running its fall rated capacity for five 
hours continuously. Three switohboards are re- 
quired. The conductors аге to be insulated accord- 
ing to U. S. Navy specifications, to be of soft-annealed 
pure copper wire, heavily and evenly tioned, and 
having a conductive of not less than 96 per cent. of 
pure copper of equal cross section, Two storage 
batteries are required, each to consist of 54 chloride 
accumulator cells complete, with glass jars, oil in- 
sulators, bolt connections and sand trays. 

Intending bidders desiring any further particulars 
can obtain same upon application to Major Leach. 


The Harrisburg Foundry & Machine Works. 


On February 1st Mr. M. E. Hershey, general 
manager of the Harrisburg Foundry & Machine 
Works, Harrisburg, Pa., severed his connection with 
that company, and Mr. W. R. Fleming of the firm of 
W. К. Fleming & Co. of New York, Boston and 
Philadelphia, bas been prevailed upon to accept the 
position of vice-president and general manager of the 
worke, This change took effect February 1. 

The Harrisburg Foundry & Machine Works con- 
template a considerable inorease in their facilities for 
manufacturing automatic engines for electric service. 


It is intended (о add several new lines of enyines so 
аз to broadly cover the whole field of steam- engine 
practice. 

It is also understood that the company will rebuild 
their entire plant upon a plan and scope which will 
place the concern in a superior positiou for the man- 
ufaoturing of their machinery, which is so well 
known throughout the country at large. 


Bids Wanted. 

Sealed proposals are being invited until March 24, 
1898, for electrio lighting and power installation at 
Plum Island, N. Y. Specifications and blank forms 
of proposals can be obtained upon application to 


Major Smith S. Leach, United States Engineer, New 
London, Conn. 
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Cathode and Roentgen Bays. 

On February 4, at the Royal Institution of Great 
Britain, Mr. A. A. Campbell Swinton leotured be- 
fore a distinguished andience on Some New Studies 
in Cathode and Roentgen Radiations." In Crookes 
tubes it was possible to deal, not with aggregates of 
matter but with a few, perhaps, single molecules, 
and this was the reason why so much attention was 
being devoted to this branch of physics. Mr. Swin- 
ton showed experiments to illustrate the deflecting 
power exercised on the cathode rays by a magnetic 
field ; and the erosive action of the rays upon the 
glass of the tube was also exhibited, the glass being 
roughened on the interior surface. A cathode ray 
electric lamp was used for focusing the rays from two 
concave electrodes on a piece of lime, whioh, under 
their influence, was raised to brilliant incandescenoe. 
One effect which he was at a loss to explain was that 
the lime glowed brightly and faintly in alternations; 
moreover, although an alternating current was used, 
the light appeared now on one side of the lime, now 
on another. In regard to the nature of the cathode 
rays and the distribution of the electric field within 
the tube, he pointed out that a pith ball, which 
might be taken to represent an atom, vibrated with 
equal velocity in each direction between two elec- 
trified plates, but that if one of the plates were con- 
nected to earth instead of to the electric machine, 
the vibrations were slower in cne direction than in 
the other. Analogous conditions be conceived ex- 
isted in the tubes. The bulk of the atoms were 
positive and moved with comparatively small ve- 
locity, only those behind the cathode and those form- 
ing the stream coming off from the cathode being 
negative and moving at a great velocity. The exist- 
ence of an anode stream could be proved experi- 
mentally by means of a tube containing a revolving 
vane (like a radiometer) whose position was variable 
at will. Put in the cathode stream it rotated very 
quickly in one direction, but if brought closer to the 
glass i$ came under the influence of the stream of 
positively-electrified atoms from the anode and 
rotated slowly in the other direction. 


Personal. 

Mr. О. C. Hirtzell, treasurer of the Eureka Tem- 
pered Copper Works, North East, Pa., was in New 
York last week on business. He spoke encouragingly 
of the business outlook and reported his own works 
as running overtime to fill orders. 

Mr. Jobn McKay, who has been engineer and su- 
perintendent of the Eleotrical Exchange Building 
for some time, has been appointed supervising en- 
gineer of the following large buildings in New 
York: American Sarety Building, Queen Insurance 
Company Building, German-American Building, 
White Building, Parmley Building, Sohermerhorn 
Building and tbe Electrical Exchange. The position 
of supervising engineer for these large office build. 
ings is a. very important one, and the selection of 
Mr. McKay is a recognition of his ability as an en- 
gineer. His promotion was deserved and piaces the 
right man in the right place. 


The General Offices of the National Association of 
Manufacturers in Philadelphia, including the office 
of the president, Theodore C. Search, have been 
removed from No. 1743 North Fourth street to the 
Bourse, Fourth street below Market. 


The General Electric Company owed on January 
1, 1898, $1,839,380 acoumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its common stook since August, 1893. 
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Telegraph Tournament at the Eleotrioal Exhibition. 


An exceedingly interesting feature of the Elec- 
trical Exhibition to be beld in Madison Square Gar- 
den, New York, next May, will be the telegraph 
tournament. An educational committee has been 
appointed to look after Exhibition matters other than 
commercial, and this committee has decided that 
one or more evenings during the Exhibition shall be 
set aside for the telegraph tournawent. This will 
undoubtedly be the greatest tournament of the kind 
ever held in the world. Mr. Fred Catlin, well known 
in telegraphic oiroles, has consented to conduct the 
affair. Judging from the number of previous suo- 
oessful tournaments Mr. Catlin has managed, the 
contest next May should be eminently successful. 
Mr. James D, Reid, of world-wide reputation, is to be 
chairman of the board of judges. 

It is the intention of the management of the Exhi- 
bition to spare no efforts to make this feature of the 
great show а most attractive and sucoessfal one. 
The prizes will be unusually liberal and the oon- 
tests numerous. Those who desire to participate in 
the tournament may depeud upon being well taken 
care of, 


Meeting of the New York Electrical Society. 

The 185th meeting of the New York Electrical 
Society, in coujunction with the New York section 
of the American Chemical Society, was held at the 
College of the City of New York, February 11. 

Mr. Joseph Wetzler lectured on Electricity 
Direct from Carbon. 

Dr. Chas. F. Chandler, Dr. Morris Loeb, Dr. E. 
А. Doremus, Messers. Samuel V. Essick, C. O. Mail- 
loux, J. J. Carty, T. C. Martin and Max Osterberg 
took part in the discussion. 

The following members were elected: Prof. 
Robert Ogden Doremus, Max Loewenthal, James H. 
Bates, Raymond W. Charles, W. L. Hedenberg, 
Frank Martin, F. A. Pattison, Geo. C. Hoffman, 
Thorburn Reid, Robert Lozier, Prof. Sidney Н. 
Short, Geo. Sommer, John J. Swann, Meyer $. 
Blumberg, Frederick W. Young, Wesley Gray Gil- 
mour, Edwin Adelbert Howe, Н. F. Sanville. 


Electrical Applications Awaiting Action in the Patent 
Office. 

Among the 13,336 applications awaiting action in 
the Patent Office on the 15th inst. were 258 on me- 
tallurgy, metal-founding, electro-chemistry, eto. ; 
307 on telegraphy, telephony, electric lightivg and 
signaling; 220 on electricity generation, distribution, 
motive power, electric railways, eto. 


LEGAL NOTES. 


Vice-Chancellor Grey, at Camden, N. J., on the 
14th iust., appointed J. Frank Shull, of Glassboro, 
receiver for the Pitman Grove, Glassboro & Clayton 
Electric Light Company. The liabilities are placed 
at $4,000 and the aszets at $10,000. 

In the short calen ler session of the Superior Court 
at New Haven on the 11th inst. it was stated that the 
settlement of all the affairs of E. S. Greeley & Co. of 
New York, now in the hands of a receiver, would be 
made in the Superior Court at New Haven. A re- 
ceiver was appoiuted for the concern in New York, 
but the consideration of the claims against the oon- 
cern and the adjustment of its аїаігз will be con- 
cluded at New Haven, where the firm had an office 
and where E. S. Greeley, the principal owner of the 
concern, resides. 

At a special term of the Supreme Court at Utioa, а 
few days ago, a hearing was given in the case of the 
Edison General Electric Company of Ѕоһепесіайу 
against the Western Electric Company and E. G. 


Bernard of Troy, for the infringement of a patent. 
This action is brought to debar the defendants from 
manufaoturing a motor a portion of which, it is 
asserted, is covered by a patent held hy the plaintiff. 


In a decision handed down in the Uuited States 
Cironit Court, New York, by Judge Lacombe, the 
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Edison Electric Light Company has been granted a 
perpetual injunction restraining Albert Hochester, 
individually and as manager of the Cential Electric 
Company, from manufacturing or selling a patented 
improved socket and receptacle for electric lamps. 
Judge Lacombe beld that the defendant had infringed 
upon the complainant's patent. 


The Campbell Electric Supply Company of Boston 
bas been placed in the bands of a receiver. 


Suit was commenced in the United States Court 
at Portland, Ore., on the 10th inst., by the General 
Electric Company of Schenectady, N. Y., against the 
La Grande Edieon Electric Company of La Grande, 
to recover on a number of promissory notes assigned 
to complainant by the Northwest General Electric 
Company of St. Paul, Minn. The notes were given 
for electric machinery, and amount in the aggregate 
to $5,000. 


The General. Electric Company owed on January 
1,1898, $1,339,380 acoumulated dividends onits pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stock since August, 1893. 


GENERAL NEWS. 


What is Going On in the Electrical World. 


Albany, N. Y.—Among tbe bills introduced in the 
Assembly last week were two by Mr. Oliver, one pro- 
viding for municipal ownership of railroads, surface, 
elevated or underground, by cities of the first class, and 
the other providing for municipal ownership of lighting 
facilities—gas, electric and other.—4A bill was introduced 
in the Assembly compelling all railroad companies in 
the borough of Manhattan operated by cable or elec- 
tricity to have two conductors on each car. 


Boston, Mass.—The Boston Electric Light Company 
has entered into a contract with the General Electric 
Company for the equipment of the generating station 
now in course of erection at South Boston. The tbree- 
phase alternating system will be used. The dynamos 
wil be four in number, each of 3,000 horse power 
capacity, giving a total output of 12,000 horse power. 
They will be of the revolving field type, a type adopted 
to allow of a high voltage being taken directly from the 
dynamo to the wires without the use of transformers to 
increase the pressure. The revolving field on each dy- 
namo will be mounted on the shaft of an engine, and 
the voltage of the generated current will be 2,200 volts. 
To excite these dynamos two smaller ones, each 100 
horse power. will each be driven by a synchronous 
motor. In addition eighteen large synchronous motors, 
each of 200 horse power, will drive thirty-six arc.light- 
ing machines. Each motor will be set between two 
Brush 125-light arc dynamos. Up to the present the 
Boston Electric Light Company has operated a number 
of stations throughout Boston. Two of these, however, 
have recently been abandoned to make way forthe 
new railroad stations now being built, and the com- 
pany has, therefore, decided to consolidate all the small 
stations into one large generating plaut, to be erected 
in South Boston. 


Burlington, N. J.—The Monmouth Traction Com- 
pany, which was incorporated a few months since for 
the building of a trolley road between this city and Key- 
port, is pushing the work forward, and it is predicted 

t be road will be in operation in less than a year. 


Burlington, Ia.—Articles of incorporation, carrying a 
apital stock of $225,000, were filed here a few days ago 
under the title of the American Investment Company. 
The object is to control certain electric light and rail- 
way in‘erests, gas plants and other enterprises in Bur- 
lington. The oflicers are Col. G. H. Higbee, president; 
J. W. Walsh, secretary: J. T. Remey, president of the 
First National Bank, treasurer. 


Charlotte, Mich.—Bids are desired for lighting this 
city for a term of years; plans and specifications may 
be obtained from the city clerk. 

Cincinnati.—The Cincinnati Edison Electric Lighting 
Company is preparing to erect а new power station 
corner of Charles and Plum streets. The building will 
be of brick and stone, 2U5 by 107 feet, and will cost 
about $75,000. 

Cleveland, 0.—The Big Consolidated Street Railway 
Company has decided to spend about $250,000 on im- 
provements in machinery and equipments. A new 2,000 
horse power generator and engine and 60 new cars аге 
to be added to the plant. 

Coldwater, Mich.— Thomas Duncan and William F. 
Condon of Saginaw have been granted a thirty-year 
franchise to operate a street railway in Cold water. This 
road will be extended to Coldwater Lake, twelve miles 
south of the city, and to poiuts in northern Indiana. 


Columbia, S. C.—The House has passed a bill incor- 
porating the Lexington Electric Railway & Electric 
Power Company of Lexington, S. C. The capital stock 
of the company is $25,000 but may ke increased to 
$100,000. The incorporators are: W. P. Roof, Dr. M. 
Q. Hendrix, Allen Jones, L. W. Ridd, J. A. Muller, P. 
H. Nelson, James W. Ogilvie, F. C. Caughman and such 
other persons as they may associato with them. 


Denver, Col.—The ' News says: Electricity de- 
rived from the fall of water will solve the problem of 
the economic working of mines in one or more districts 
in Colorado. Before the end of the approaching summer 
every mine of any prominence as well as an unlimited 
number of prospects and small shippers in the vicinity 
of Lake City will be operated by electricity from a 
central station, construction on which will be com- 
menced at once by a company composed mainly of 
Standard Oil officials. 


Doylestown, Pa.—An agreement has been signed by 
the Bucks County Railroad Company and the Pennsyl- 
vania Railroad Company, giving tbe trolley company 
the privilege of laying their rails beneath the bridge of 
the Trenton Cut-Off Railroad north of Willow Grove. 
All opposition has thus been removed апа the tracka of 
the trolley road will soon be completed between Doyles- 
town and Willow Grove, making a continuous trolley 
railway of 25 miles between Doylestown and Philadel- 
phia.—Sheriff Aaron hassold the real estate and per- 
sonal property of the Provident Electric Light Company 
of Yardley &t public sale to Robert J. Peoples, for $920 
The property includes a line of eight miles of wire and 
poles and tbe lamps in Morrisville and Yardley. 


El Paso, Tex.— The street railway companies in this 
city and in Juarez are seriously considering the question 
of changing the motive power of their roads to electric: 
ity. The mule is still the motive power here. 


Ellicott City, Md.— The Catonsville Ice, Light & 
Power Company has purchased the franchises and good 
will of the Ellicott City Light & Power Company. The 
plant of the latter company was not included in the 
sale. The Ellicott City Company has been in operation 
for five or six years. The Catonsville Company is a 
new corporation, whose plant is now being constructed, 
for the purpose of supplving light and power in both 
oe and Ellicott City and the surrounding terri- 

ry. 


Fargo, N. D.—An ordinance has been introduced in 
the city council, and received its first reading. granting 
a twenty-year franchise to an electric street car com- 
pany. The organization is beaded by President Von 
Nieda of the Red River Valley National Bank, and J. 
B. Lockhart of Fargo, Bob Clendening and Johnston 
Wagner of Moorhead and Charles A. Baker of St. Louis. 
The plan is to operate the line in both Fargo and Moor- 
head and to secure similar charters in each city. 


Gainesville, Ga.— Charles I. Webb is at the head of 
a company that proposes to establish an electric light 
plant in this city. 


Gonzales, Tex.— Several of the citizens of Gonzales 
have organized the Citizens’ Electric Light & Power 
Company and have advertised for bids for construction 
of the same. It will be first-class in every respect. 
The stock is all taken to the amount of $8,000 or $10,000 
and work will commence on the plant immediately. 


Kokomo, Ind.—The '' Dispatch " states that Super- 
intendent C, L. Harry of the electric light plaut has 
burning in his oflice a novelty in the way of an electric 
light. It consists of а small arc lamp, in size that of 
an incandescent burner, provided with carbon instead 
of wire, and burns 100 hours. It is supplied from the 
alternating system and is not adjustable to the street 
power." - 


Little Falls, М. Y.—The stock of the United Gas & 
Electric Companies of this city was transferred to a 
syndicate of New York capitalists on the 15th inst. A 
new company was immediately formed, as follows: 
President, Alexander 8. Cochran; secretary, Robert 
O'Shea ; treasurer, Maitland F. Griggs; manager, W. F. 
Lansing. all of New York except Mr. Lansing. The 
same syndicate has purchased the stock of the Mohawk 
and Ilion Gas and Electric Company and the Herkimer 
plant. It was reported that they were also negotiating 
for the purchase of the Dolgeville generating plant, but 
this is denied. 


Mt. Clemens, Mich.— An ordinance is to be presented 
superseding all franchises hitherto granted to the Mt. 
Clemens & Lakeside Traction Company, so as to meet 
new conditions arising from the consolidation of that 
company with the Detroit, Lake Shore & Mt. Clemens 
Railway. un 


Morgantown, Pa.—The council has voted to spend 
$10,000 to erect an electric light plant. 


Newark, N . J.— The Kearny Electric Light & Power 
Company, which has the franchise for lighting the pub- 
lie streets of Kearny, East Newark and Belleville, 
and is practically the only competitor of the great cor- 
poration known asthe People's Electric Light & Power 
Company of Newark, has, it is stated, been privately 
sold to parties friendly to or interested in the latter 
company. 

Newport, R. I.—The “News” states tbat Messrs. 
Tucker & Anthony of Boston, who conducted the pre- 
liminary organization of tbe Middletown & Portsmouth 
апа Fall River & Stone Bridge railways, are financing 
еа ор еп Railway Company, which is to 

uild & connecting line of fifteen miles bet - 
wich апа New London, Conn. с. 


Norristown, Pa.—The city council has decided to 
award the contract for the municipal electric light plant 
to the Falkenau Engineering Company of Philadel- 
phia. The contract price was $41,000. There were 
seven other bidders. 


N orfolk, Va.—Ground has been broken for the Porta- 
mouth, Pig Point & Newport News Railroad. It ig 
expected that the railroed will connect with the Port 
Norfolk Electric Railway for entrance into Portsmouth. 


It may also connect with the Belt Line," and thus 
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transfer truck immediately to the steamship lines ; 
this harbor. , Steamship lines in 


Ocean City, N. J.—The Ocean City Associati 
purchased the stock of the Water, Electr Tietz 
Sewer Company owned by Superintendent E. B. Take 
The Association has decided to extend the electric rail. 
road to Corson's Inlet. 


Ottawa, Can.—The British American Light & Power 
Company are applying for power to construct and oper. 
ate by electricity or other power tramways in Dawson 
City, Fort Selkirk and other points in the Yukon and 
northern British Columbia; also to operate heating and 
lighting systems. 


Philadelphia.—In the annual report of Chief i 
Wallace of the Electrical Bureau Kist ара. и 
shown that 28,632 feet of condult and 203,591 feet of 
duct was laid in 1897. The receipts of the Bureau. 
principally for licenses on poles, amounted to $46,304.04, 

he returns made by the various companies authorized 
by councils to maintain ооо electrical struc. 
tures, together with those laid by the city, show there 


has been placed under ground 2,379,388 feet of conduit, 


an increase of 31,393 feet over 1896, representing an 
aggregate of 17,675,306 feet of duct. 


Pontiac, Mich.—The new syndicate organized by Col. 
Seymour Brownell of Detroit, which will commence 
construction of a new electric railway from Detroit to 
Orchard Lake in the spring, has absorbed the Pontiac & 
Sylvan Lake Electric Railway, М. В. Mills of Detroit, 
principal owner of the latter road, becoming a stock- 
holder inthe main company. Engineers have begun 
locating an extension of the line from Sylvan Lake to 
the military academy at Orchard Lake. 


Providence, R. I.—A bill has been introduced in the 
Rhode Island Legislature authorizing the Middletown 
& Portsmouth Street Railway Company and the Fall 
River & Stone Bridge Electric Railway Company to 
unite and form one corporation to be known as the 
Newport & Fall River Street Railway Company. 


Sac City, Ia.—The citizens at an election held hero 
voted to give а twenty-five ycar francbise to establish 
and maintain an electric light plant to a local company 
comprising Ава Platt, D. Carr Early, Judge S. M. 
Elwood and others. 


Schoolcraft, Mich.—Although the proposition to bond 
the village for electric lights and waterworks was re- 
cently defeated by & failure to secure the necessary 
two thirds vote, there is still considerable sentiment 
expressed here їп favor of electric lights, and it is prob- 
able that & proposition for them alone, without the 
waterworks, will be voted upon at the spring election. 


Shelbyville, Ill.—J. C. Westvelt has been appointed 
receiver of the electric light plant owned by Trout 
Bros. & Co. "Their liabilities are put at $9,000, assets at 
$12,000. 

South Bend, Ind.— Negotiations have been concluded 
with Pittsburg parties for the purchase of the two 
car lines in this city. A largesum is to be spent in 
rehabilitating and extending the systems. 


St. Louis.—The North & South Railroad ordinance 
has passed both the House of Delegates and city council. 
The bill provides for a 50-year franchise to operate 100 
miles of stieets in St. Louis, and the lines are permitted 
to cross and гесговв the tracks of other street railways 
and to use their tracks when it isconvenient. The vote 
was 8to 5 in the council. John H. Blessing is president 
ofthe company.—The Board of Public Improvements 
has sent to the council three bills for city lighting after 
1900. One provides for 1 иде by gas for five years, 
the city to be divided into six districts. One provides 
for the lighting by electricity for five years. e third 
provides for a fifteen-year electric contract. Both of 
the electric ordinances divide the city into two districts, 
north aud south of Washington ave. The estimate o 
cost under each ordinance is $400,000 a year, the amount 
estimated to be available. Bonds for $250,000 are re- 
quired on each bid. 


Trenton, N. J.—A bill introduced in the House by 
Mr. Squier authorizes counties to sell to the highest 
bidder franchises for trolley roads, the money to be 
used to improve public roads. 


Warren, O.—The American Electric Company's 
factory will soon be in full operation. This is& new 
industry in Warren and will furnish employment to 
over 100 people. 


Walla Walla, Wash.— Proposals for electrically light- 
ing streets will be received at the office of tbe city clerk 
until March 1. Number of lights from 50 to 100 of 1,200 
minimum candle power. Bids to be for three and for 
five years. Contract to date from November 1, 1898. 


Webster, Mass.— The board of selectmen bas voted to 
grant a 50-year franchise to the Webster & Dudley Elec- 
tric Railway Company, and the company will build ап 
electric road from Perryville in Dudley through streets 
of Webster to Webster lake. 


West Hampton, N. Y.—Word has reached here that the 
State Railroad Commission had denied the application 
of the Riverhead, Quogue & Southampton Rail be: 
Company for permission to construct a trolley road 
tween Riverhead and this place, to terminate at t ne 
ocean. The application was opposed by the Long 
land Railroad Company, on the ground that the com- 
pany intended to parallel its lines. 


White Plains, N. Y.—It is the intention of the ak 
Chester Electric Railroad Company to extend its ips 
from the northwest terminus in Westchester avenue 
the town line of Harrison, at Blind Brook, and пе 
to this village, through Railroad avenue, to the Ne 
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Railroad station. This will connect 
I Had ith Rye Beach, a favorite summer 


resort on Long Island Sound. 


NOTES FROM A CORRESPONDENT. 


N. Y.—The Senate Committee on Railroads 
Ба аы favorably the bill of Senator Wilcox 
amending the railroad laws so as to provide that an 
electric railway company may become the owner of a 
lighting system. 

Rensselaer, N. Y.—The common council has given 
the Kinderhook Light & Power Company until March 3 
to complete its arrangements for lighting the city. All 
the material for the Kinderhook Company has arrived. 
The contract for setting the poles and stringing the 
wires has been awarded to J. J. Bergen of Troy. 


Saratoga, N. Y.—It is reported that the electric road 
from Saratoga to South Glens Falls, which has been 
talked of for a long time, is now to bean accomplished 
fact. New York capitalists have, itis said, agreed to 
take the bonds, and the money necessary will be forth- 
coming. 

Schenectady, N. Y.—Edward Clark, ‘auditor of the 
General Electric Company, who recently went South 
for the benefit of his health, has returned to his home. 


PERSONAL AND MISCELLANEA. 


Dr. Von Welsbach, inventor of the incandescent gas- 

burner now very much in vogue, has recently taken out 
tents on an electric lamp working on a similar plan. 
e isan Austrian chemist. 


The Cincinnati.‘‘Enquirer’’ states that while John W. 
Baughman, of Williston, Ohio, was in Cincinnati, a 
few days ago, Һе exhibited his latest invention in 
electricity, that is, the art of using tele raph instru. 
ments and electric bells without the use o any batteries 
whatever." The “Enquirer” says Mr. Baughman uses 
the earth for battery and expects to be able to light up 
houses with his new invention as it has been also tested 
on miniature lamps. 


California is well known as the land of flowers, and 
when the flower fetes take the form of trolley parties 
they are gorgeous in the extreme and the cars are 
bedecked with a profusion and elegance that surprise 
the Eastern visitor. Recently the young ladies in San 
Jose took charge ofa number of street cars on the San 
Jose & Santa Clara electric line, decorated them with 
flowers and ran them for the entire day. The motive 
of course, was charity, and the sum netted was $350. 


James R. Taylor, who died at his home in B 
у. rook] ‚ 
. Y., on the 10th inst., was one of the Тонови th 


каш engineering in New York. He was 62 years 


RECENT Gumran Y ELECTIONS. 


Albert Lea Electric Compan Al — 
dent, George L. Carrington - UE 8.5 езй bn 
Лр CE i T ei C. Edwards, Bridgeport, 
Hany Toten А „А... odd, George IL. Carrington, 


Beaver Valley Traction Comp 
pany, Beaver, Pa.—Di- 
"y " соза Ж далып, m T. Taylor Dr. e ds 
! i . Ke 
Sherwood and Albert M. копу’ кы ыа FORDE 


Chicago Electric Traction Com i 
pany, Chicago.— - 
ms Jules S. Bache; vice-president, ае R. Shipley; 
- и, Henry Lewis; secretary, H. A. Hinsley. The 
nglewood & M ee Эр Electric Street Railroad has ceased 


to exist, t 
"M d са bacon Бы ng transferred to the Chicago Electric 


Cumberland Electric Li 
ght & Power Company, Nash- 
а 8 ident, T. M. Steger; vios medad Feed. 
. Pratt; secretary and treasurer, Thomas Taylor; 
ракы manager, L.J. Webster; directors: Т. M. Stege 
Taylor. B. Pratt, L. J. Webster, C. F. Steirly and Thowas 


Hagerstown Street Railwa 
2 5 Company. Hagerst , Md. 
8 W. Lynch; treasurer, William Jenniiine: 
Prec АШЫ sity Hd Jone ! 
à А nnin ennings, J. С. i 
G. Bitner, W. C. Нерренә and Mastis Hale 8 


реа Electric Light Company, Hartford, Conn — 

E sident, A. C. Dunham; vice-president, E. B. Bennett; 

саи D. N. Barney ; secretary, D. P. Colton; auditor, 

te rge o Gilman ; directors : O. Dunham Wm. H. Bulke- 

Roberts, Rodney Dennie D N. Berne, h. Bennett, Henry 
! nis, D. N. rne K. 

P. Robinson, W. L, Robb, W. F. Henney. нна 


Lancaster Electric Re ЭИ СЕТ & Power Company, Lan- 

, . Deyer ; secretary, George B. 
Wilson ; treasurer, R. H. Brubaker. This ra Aes тан; 
tganized, has the contract for lighting the streets of Lan- 


Pittsburg & Suburban Electric Railway Compan Pitts- 
pare, Kan.—President, Morris Cliggett; su Senden, 
G. Gibson; secretary and treasurer, M. O. ickey. 


Rising Sun, Northeast & Elk Neck Electric Railway 
mpany, Elkton, Md.—President, James Mullen; secre- 
Ca and treasurer, George W. Cosden ; ma à 
1 meron i directors: James Mallen, George W. Cosden, 
ace Kir ‚Е. E. Duyckinck, J. M. C. Carhart, Andrew 
Anderson, L. O. Cameron, Dr. Frank Mackie and William 


Star Electric Company, Binghamton, N. Y.—President 


Seni чм 8. Beach; secretary and general manager, С. E. 
Beach; treasurer, Н. W. Doughty; directors: George S. 
Beach (to hold office until the first Tuesday in May, 1901), 
C. E. Beach (ditto 1900), W. H. Doughty (ditto 1899), S. Н. 
Chase (ditto 1898). 


Suburban Electiic Company Elizabeth, N. J.—President, 
A. M. Young; vice-president Henry Hayes; secretary, A. 
B. Carlton ; treasurer and general manager, E. H. Stevens; 
directors: A. M. Young, Hon. F. M. Voorhees, Henry 
Hayes, A. B. Carlton, B. G. Bryan and M. P. Clough. 


Wilmington City Railway Company (under the reorgan- 
ization), Wilmington, Del.—President, Clarence M. Clark ; 
vice-president, E. J. Moore; secretary and treasurer, 
Thomas S. Beilab ; general manager, Robert F. Fox; di- 
rectors: С. M. Clark, E. J. Moore, C. Ford Stephens, 
Thomas С. Barr of Newark, N. J., Preston Léa, E. W. Clark, 
Jr., William W. Pusey. 


COMMERCIAL PARAGRAPHS. 


De Veau & Co., the well-known manufacturers of high- 
grade telephone apparatus, have recently moved to 27 
Rose street, into more spacious and comfortable quarters. 
The high character of the goods this concern has the repu- 
tation of turning out is too well known to require a 
lengthy description. Their special long-distance tele- 
phones, with adjustable arm coal grain ball transmitter, 
are now extensively used by many independent exchanges 
throughout the country. The prices of these 'phones range 
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from $16 to $23, depending on the style of generator, which, 
considering how satisfactory they invariably prove both 
in construction and operation, are extremely reasonable. 
This, however, is but one of the numerous apparatuses 
this company carries, and almost any design of telephone, 
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either transmitter or receiver, can be obtained by address- 


ing the De Veau Company. Besides telephones, a large 
and choice assortment of special tools, insulators, batter- 
ies, electric bells and line material are always on hand 
ready to be shipped at à moment's notice. We would 
strongly advise any independent company who either 
contemplate equipping an exchange or desire to in- 
crease the number of their 'phones in use to address 
De Veau & Co., 27 Rose street, New York. 


We are in receipt of an attractive catalogue of some 
thirty pages lately gotten out by the Ward Leonard Elec- 
tric Company of Bronxville, ЇЧ. Y., exclusively devoted to 
describing various new types of outlet boxes. This well- 
known company manufacture outlet boxes of every va- 
riety, but have made a specialty of porcelain-lined outlet 


boxes, which have become a standard for the best practice 
in electric wiring work in New York City, and are rapidly 
becoming во in other large cities. The fact that 81,C00 of 
these boxes were installed during 1897 in New York City 


alone goes to show how highly this type of box is thought 


of. The catalogue referred to is fully illustrated, and any 
persons contemplating equippinga building with outlet 
boxes would do well to address the Ward Leonard Electric 
Company, for considering the quality of their product 
their prices are extremely reasonable. 


Everybody Says So. 


Cascarets Candy Cuthartic, the most won- 
derful medical disco: егу of the age, pleas- 
ant und refreshing to the taste, act geutly 
and positively on kidueys, liver and bowels, 
cleausing the entire system, dispel colds, 
cure headache, fever, habitual constipation 
and biliousness. Please buy and try a box 
of C. С. C. to-day; 10, 25, £0 cents. Sold and 
guaranteed to cure by all druggists. 


Business Changes. 


The Bissell, Dodge & Erner Co. has for three years 
maintained a branch office at Columbus, O., where the 
business bas assumed proportions that make it desirable to 
run it as a separate concern. To do this Mr. John A. Erner 
has sold his interests in Toledo and purchased the Colum- 


bus business entire. Little change will be made іп either 


t the names, which will be F. Bissell & Co., To- 


place excep Tbe affairs of 


ledo, and J. A. Erner & Co., Columbus. 
the Bissell, Dodge & Erner Oo. will be closed up at the 


Toledo office. 


"o-To-Bac for Fifty Cents. 


k 
Guaranteed tobacco habit cure, makes wea 
men strong, b:ood pure. 500, 81. All druggists. 


Educate Your Bowels With смеа 
пау Cathartic, cure constipation forever. 
100. 805 It C. C. C. fail. druggists refund money. 


Mechanical tell tales for water-tanks, as is well known, 
have several serious objections, especially if the tank is 
situated at some distance from the pump. With a view to 
remedying these defects, Gustave S. Neu, of 147 d 
street, New York, brought out some time ago what ів 
known as Neu's Electrical Tell-Tale Floats, which were 
especially designed to overcome all the objections 2 
have heretofore presented themselves in devices of this 
description. The apparatus is simplicity itself and con- 
sists in an electrical connection on а tank or reservoir to 
sound ап alarm when the contents are either too high or 
toolow. These floats have many points of superiority , 
namely, the ease with which they can be put up and the 
fact of their not rusting or corroding; they can, niope: 
over, be putup for very little money. How well Neu’s 
Tell-Tale Floats answer al) requirements is amply proven 
by their service for the last five years, as well as by the 
fact that they are extensively used by several automatic 


sprinkler companies. 


Don't Tobacco Spit and Smoke sour Life Away. 

To quit tobacco easily and forever, be mag 
netic, full of life, nerve and vigor, take No-To- 
Bac, the wonder-worker, that makes weak men 
strong. All druggists, 50c or 61. Cure guaran- 
teed. Booklet and sample free. Address 
Sterling Remedy Co. Chicago or New York 


To Cure Constipation Forever. 
Take Cascarets Candy Cathartic. 10c or 25c. 
lt C. €. C. fail to cure, druggists refund monct y 


INCORPORATIONS. 


The Winsboro Electric Light & Р. wer Company, Wins- 
boro, Wood County, Texas. Capital stock, $3,000 Incor- 
porators: R.G. Andrews, C. Н. Morris, W. T. Whiteman 
and Manton Jones. 


The Triumph Light, Heat & Power Company, Camden, 
N. J. Capital stock, $200,000. Incorporators: George A. 
Banks, R. Linwood Martin, Robert B. Kee and James W. 
Moore, of Philadelphia, and Alfred J. Lucas, of Gibbs- 
boro, N. J. 


The New England Electric Railroad Construction Com- 
pany, Worcester, Mass. Capital stock, $25,000. President, 
E. E. Carpenter; treasurer, Н. F. Leland. 


The San Angelo Ice & Power Company, San Angelo, Tex. 
—to sell ice and to manufacture and supply electric light, 
heat and power. Capital stock, $30,000. Incorporators: 
George Bond, George E. Webb, G. H. Powell and others. 


The Madison Street Railway Company, Madison, Wis. 
Oapital stock, $75,000. The filing of the articles presages a 
reorganization of the company. 


The People’s Electric Light, Heat & Power Co 
Ocean City, N.J. Capital stock, $50,000. 1 
George Pfeiffer, Jr., George Barrett, J. Rufus Eastlack, of 
Camden, and others. d 


The Atlas Syndicate Company, Jersey Cit 
survey, build and complete railroads, water ais orant 
tric works, etc, Capital stock, $100,000, of which $7,000 
has been paid in. Incorporators: Charles H. Hall of Jer- 
sey City and Henry L. Olden and August Graf of New 


York. 


The Atlanta Water Power Company, Atlanta, Ga.—to 


supply electric power for running electric railways, ele- 


== —— — 


trie light plants and the like for eities and other corpora- 
Incorporators: Henry B. 


tions. Capital stock, $10,000. 
Wilson, R. H. Smith and O. Elmer Smith. 


The Westcheater Gas & Electric Company, White Plains, 
N. Y. to carry оп the manufacture of gas and electric light 
in the towns and villages of Rye, Port Chester, Mamaro- 


neck, Larchmont, New Rochelle, Harrison and Scarsdale, 
N. Y., and Greenwich, Conn. Capital stock, $300,000. 
Directors: James M. Pendleton of Westerly, R. I., George 
V. Foster of New York, Arthur L. Chester of Westerly, R. 
I., Wallace Hackett of Portsmouth, N. H., Herbert T. Јер: 
nings of Mount Vernon, N. Y., Paul Armitage of Bay 
Shore, N. Y., and Henry D. Donnelly of Brooklyn, N. Y. 


The Rocky Mount Ice Company, Rocky Mount, N.C.- 
to construct and maintain cold storage and electric light 
plants. Capital stock, 818, C00. Incorporators: W. E. Par- 
rish and others. 


The Empire Light & Power Company of Quincy III., has 
"КАШ to an increase in capital stock from ,U00 to 
100,000. 


Articles of association bave been filed for the New Bed- 
ford, Middleboro апа Brockton (Mass.) Street Railway. 
Plans include the building of 811% miles of track to ex- 
tend from the Marine Park in New Bedford, through 
Acushnet, Freetown, Lakeville, Middleboro and North 
Middleboro, to connect at Bridgewater Center with the 
Brockton, Bridgewater & Taunton Railroad. Capital 
stock, $325,000. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED FEBRUARY 15, 1898. 


ELECTRIC BAILWAYS AND RAILWAY APPLIANCES. 


598,937. Trolley. Charles Н. Johnson, Elmhurst, Cal. 
Filed Oct. 24, 1896. 

5980947. Track Fond for Electric Rallways. Frank T. 
Mather, Detroit, МісЬ., assignor of one-half to Alexan- 
der S. Tolsma, same place. Filed June 29, 1896. Re- 
newed Dec. 21, 1897. 

599.081. Insulated Joint for Railroad-Rails. Thomas 
O'Brien, Jr , Philadelphia. Pa. Filed June 4, 1897. 
599,162. Electric System of Propulsion. William M. 
Brown, Johnstown, Pa., assignor to the Johnson Com- 

pany, Lorain, Ohio. Filed May 18, 1897. 

599,271. 'l'rolley-Pole for Overhead Electric Railways. 
J. L. Walker, Louisville, Ky. Filed June 18, 1897. 
599307. Trolley-Actuated Switch-Operating Device for 
Electric Railways. Louis E. Walkint, Springfield, 
Mass., assignor of one-half to Frank W. Dickinson, 

same place. Filed Aug. 18, 1897. 

599,281. Fender for Street-Cars. Henry W. Bodeman, San 
Francisco, Cal., assixnor of one-half to M. Н. Logan, 
same place. Filed April 21, 1897. 


ELECTRIC LIGHTS AND APPLIANCES, 


598,942. Electric-Arc Lamp. George R. Lean, Cleveland. 
O.; Jotham Potter, administrator of said Lean, de- 
ceased, assignor to the Jandus Electric Coinpany, 
same place. Filed Feb. 20, 1897. 

£99,002. Incandescent 1 John T. Lister, Cleveland, 
O. Filed Oct. 14,1896. Renewed Jan. 17, 1898. 

599,052. Electric-Arc Lamp. Charles N. Black, New Haven, 
Conn., assignor to the Walker Company, Cleveland, O. 
Filed April 20, 1897. 

599,121. Electric Gas-Lighting Apparatus. William E. 
Cram and James Н. L. Clegg, Boston, Mass.; said Clegg 
assignor to said Cram. Filed April 80, 1897. 

599,305. Electric-Arc Lamp. Christian Tepel, Bennett, Pa., 
assignor to the Aurora Arc Lamp Manufacturing Com- 
pany of Pennsylvania. Filed March J0, 1897. 

579,306. Making Filaments for Electric Lighting. Detlef 
C. Voss, Boston, Mass. Filed Aug.8, 1891. 


ELECTRICAL MACHINERY AND APPARATUS. 


598,905. Apparatus for Electrically Measuring Tempera- 
tures. Hugh L. Calendar, Montreal, Canada. Filed 
July 31, 1896, 

598,922. Automatic Cut-Out for Electrical Converters. 
William J. Greene, Cedar Rapids, Iowa. Filed Jan. 18, 
1896. Renewed May 21, 1897. 

593,916. Direct-Acting Osctilating Electric Motor. James 
H. Mason, Brooklyn, N. Y., assignor to John W. Mor- 
rison and W. W. Lounsbury, same place. Filed March 
24, 1897. 

598,991. Controller for Electric Motors. Ernst W.G.C. 
Hoffmann, Charlottenburg, Germany, assignor to the 
Siemens & Halske Electric Company of America, Chi- 
cago, III. Filed Dec. 29, 1897. . 

509.046. Electric Meter. Carl Raab, Kaiserslautern, Ger- 
many. Filed Feb. 27, 1896. i 

599.004. Transforming Potential Energy of Carbon into 
Electrical Energy. Мепгу Blumenberg, Jr., New York 
City. Filed April 7, 1596. 

599, 186. Electric Controller. Frank A. Merrick, Auburn- 
dale, Mass, assignor to the Steel Motor Company, 
Johnstown, Pa. Filed May 27, 1897. 

599.220, Electrie-Alarm Water-Column. Martin L. Bush, 
"Lawrence, Mass., assignor of one-half to Charles F. 
Swain, Methuen, Mass. Filed June 14, 1897. 

599302. Direct-Current Meter. Gustave A. Scheeffer, 
Peoria, III., assignor to the Diamond Electric Com- 
pany, same place. Filed May 7, 1896. 

ELECTRIC ELEVATORS, 
699,015. Electric Elevator. Harold Rowntree, Chicago, 


III., assignor to the Burdett-Rowntree Manufacturing 
Company, same place. Filed Feb. 28, 1896. 


MISCELLANEOUS. 


598.910. Fusible Cut-Out. James Jones Jr., Brooklyn, 
"N. Y. Filed March 12, 1897. 

918, Electric Battery for Medical Purposes. Carl W. 

Moessner, Philadelphia, Pa. Filed June 2, 1896. 

Tip for Electric Conductors. Alden B. Blodgett, 


598, 


P 070 
SECO sell: Mass., assignor to Charles Н. McEvoy, same 
place. Filed Dec. 22, 1896. 
509.292. Underground Conduit for Electric Wires. Adel- 
bert L. Daniels, North East, Pa., assignor to the H. B. 
Camp Company, Aultman, О. Filed Dec. 22, 1897. 
599,304. Demagnetizing Device. Harry A. Storrs, Bur- 


i Vt., assignor to the Draper Company, Port- 
Hinr eMe. and Hopedale, Mass. Filed June 18, 1897. 


Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. 
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ELECTRICITY. | 


TELEPHONE 


[Voz. XIV., No. 7, 


AND TELEGRAPH. 


A Possible Bival of the Bell Company. 


The Union Telephone Company, organized at Portland, 
Me., bas filed incorporation papers in that city. The cap- 
ital stock is $10,000,000 and the par value of shares $100. The 
purposes of the company as set forth inthe papers filed 
are to manufacture, buy, lease and otherwise acquire and 
dispose of telephones, switchboards and electrical appar- 
atus ; also, to acquire, hold and dispose of real-estate, ma- 
chinery and parts thereof, patterns, patents, inventions, 
licenses under patents and inventions; to acquire, hold 
and dispose of the capital stock, bonds and other securities 
of other corporations, and issue its own bonds and prefer- 


red stock. Subscribers to the papers who have paid in the 
first $300 are George N. Morton and Frederick H. Gorman 
of New York, and George A. Beaton of Detroit, Mich. The 
directors named in the papers are Frederick Н. Gorman, 
George A. Beaton and George N. Morton; president, Fred- 
erick H. Gorman ; treasurer, George A. Beaton; clerk, 
Franklin C. Payson of Portland. 

A press dispatch from Detroit says: Hidden behind 
the Union Telephone Company, organized in Portland. 
Me., is said to be a promotion company which will have 
headquarters in New York Oity and will secure franchises 
in the Eastern States. Filing of incorporation papers in 
Portland was said to be merely an evasion of the harsh 
laws of New York. The fight against the Bell Telephone 
Company, which gained impetus through the organization 
of the Detroit Telephone Company last year and conse- 
quent competition all over Michigan, will probably be 
pushed more vigorously by Eastern capital. It is proba- 
ble that the newly organized promotion company will 
begin work in New York City at once. Officers of the De- 
troit company are interested in the proposed New York 
exchange. George A. Beaton, treasurer of the Eastern 
company, was formerly secretary to ex-Governor Foraker 
of Ohio, and is a well-known Ohio politician. He was the 
promoter of the Detroit Telephone Company, and estab- 
lished several big exchanges in Michigan. As far as pos- 
sible, it is said, the Union Telephone Company will place 
the apparatus manufactured by the Detroit Switchboard 
and Telephone Company in the Eastern exchanges. Wil- 
liam L. Holmes, president of the Detrolt Company, says 
the new concern isonly a forerunner of a movement more 
gigantic than anything yet anticipated in this line.” 


The Central New York Telephone & Telegraph Company 
re-elected its old officers and directors at the annual meet: 
ing. The treasurer's report showed that the gross revenue 
for the year was $219,593.77; expenses, $177,927.84; net reve- 
nue, $41,665.98. Compared with 1896 there was an increase 
of gross revenue of $9,323.81, ап increase of gross expen- 
ses of $15,270.49, а decrease of net revenue of $5,911.63. 
The total number of exchange subscribers is 3,626, а gain 
of 308 during the year. Dividends were paid during the 
year tothe amount of $30,000, being at the rate of 6 per 
cent. on the capital stock. 


Edward B. Elliott, chief of the new Electrical Depait- 
ment in Chicago, has, under instructions from Mayor 
Harrison, notified telegraph, telephone and all other com-. 


panies using wire communication in the business distriets 


of that city that they must take steps before the Ist ef 
March to bury their wires, otherwise poles will be cut 
down by the city authorities. 


Mr. Wicke bas introduced a bill in the Assembly at Al- 
bany which provides that in any city of the first class tele - 
phone companies shall not charge more than 10 cents for a 
single message for five minutes and not more than 5 cents 
for each additional] five minutes. "The bill is intended 
evidently to prevent extra charges for telephoning to the 
annexed portions of the Greater New York. 


A new telephone company has been organized at Mari- 
etta, Ga., and a charter has been applied for. The city has 
already granted all the rights asked for. The men named 
in connection with the enterprise are O. Rex and E. W. 
Coleman of North Manchester, Ind.; J. L. Clark of Marys- 
ville, Tenn.; Col. L. N. Trammell, Walter Sessions, J. N. 
Gantt and others of Marietta. The name adopted is the 
Marietta Telephone Company, and the Stromberg-Carlson 
system will be used. 


А card signed by a long list of real-estate dealers and 
agents, recommending the Kinloch Telephone Company's 
projected service in St. Louis to the favor of the public, 
has been published іп the local papers. The Kinloch 
Company's charges range from $36 to $60 per annum, and 
they guarantee as good service as the Bell Company, 
whose charges are much higher. 


The Inferstate Telephone Company has asxed for a fran- 
chise to establish an exchange in Salem, Va. The Bell 
Company has already an exchange in Salem and a rate 
war is looked for, 


A bill has been introduced in the Virginia Legislature to 
incorporate the Richmond, Petersburg; and Southside Tel- 


ephone & Telegraph Company, to operate a telephone line 
between Richmond and Petersburg, Va. Among the in- 
corporators аге W. В McIlwaine, A. Rosenstock and T. F. 
Heath. 


Owing to the Judge's decision in the Fredonia Hotel 
case at Washington, denying the guests at hotels the 
right to use the hote! telephones, four hotels in that city 
have ordered the Be!] Company to take out its telephones. 
It is thought a general boycott of the company will be 
organized. 


The Cumberland Telephone & Telegraph Company, 
which has just absorbed the Great Southern Telephone 
Company, will continue to make Nashville, Tenn., its 
headquarters. The property brought under the Cumber- 
and Company's control by the deal is valued at $1,502,000. 


The Virginia House has passed a bill incorporating the 
Atlantic Telephone Company. . Governor Tyler has ap- 
proved the bill incorporating, the Grayson Telephone Ех: 
change. 


According to recent published statements, since 1880 the 
American Bell Telephone Company bas expended $2,348,- 
435 in litigation. 1t costs something to uphold a monopoly 
and the patrons have to pay itall. Tbe rates are kept up 
to the requirements of the dividends. _ 


The Central Electric Company of Painesville, O., recently 
incorporated with a capital stock of $10,000, will construct 
and operate telephone lines connecting eastern Ohio 
cities with Cleveland. Тһе incorporators are: E. L. 
House, G. C. Steele, C. F. House, E. S. Gravel and E. J. 
House. 


The Austin (Minn.) Telephone Exchange, with all its 
connections, has been sold to the Northwestern Telephone 
Exchange Company which already controls the other con- 
nections at Austin. 


The city council of Columbus, Neb., has granted to the 
Central Telephone & Electrical Company a franchise to 
construct and operate a telephone exchange in Colum- 
bus. The same company intends to put in exchanges at 
Fullerton and Albion, Neb. 


A Dover, Del., dispatch states that the Diamond State 
Telephone Company will extend its line to Lewes through 
Milton. 


New Companies Incorporated. 


The Farmers’ Telephone Company, Perrysville, O. Osp- 
ital stock, $3,000. 


The Interstate Telephone Company, Ortonville, Minn. 
Capital stock, $5,000. Incorporators: A. W. Randall, Peter 
Bertelson, Fred M. Green, C. W. Schneider, I. O. G. Wall, 
F. W. Sanborn, C. W. Harrington, E. N. Morrill of Orton- 
ville; Jobn Gold, F. R. Moore and T. E. Forsyth of Big 
Stone City. 


The Mountain Telephone Company, Farlan, Ky.—to es- 
tablish a telephone system. President, H. Clay; secre- 
tary and treasurer, Prof. W. C. Clemens; general man- 
ager, Jobn B. Hurst. | | 


The Newport News Mutual Telephone Company, New- 
port News, Va.—to establish в telephone system. Capital 
stock, $10,000. President, M. B. Crowell; secretary, М. 0. 
Watts; treasurer, Isaec Witz. 


The Chester County Telegraph & Telephone Company, 
Oaks, Montgomery County, Pa.—to run lines in Chester, 
Montgomery, Bucks, Lancaster and Delaware Counties, 
Pa. Capital stock, $30,000. Incorporators: Samuel W. 
Gumbes, Samuel W. Gumbes, Jr., Frank M. Gumbes of 
Oaks, and Thomas L. Hodge and William D. Barnard of 
Philadelphia. | 


Jackson Telephone Company, Cape Girardeau, Mo.— 
Capital stock, $2,500. Incorporators: Samuel Hitt, Lee 
Hart, J. N. Miller and others. 


The Ogle County Telephone Company, Rochester, III. 
Capital stock, $5,000. Incorporators: Е. W. Hamlin, John 
Delancy and A. ҮҮ. Guest. 


The Telephone Construction Ccmpany, Jersey City, N. J. 
Capital stock, 8100, C0. Incorpora tors: George W. Wentz, 
Spencer Weart and Willlam L. Reer of Jersey City. 


The Western New York Telephone Company, Buffalo, 
М. Y.—to operate а telephone system i.: Buffalo and in the 
cities and villages in the counties of Erie, Niagara, Or- 
leans, Genesee, Cattaraugus and Chautanqua. — Capital 
stock, $500,000. Directors: Edward Michael, Henry Koons, 
Alonzo R. James, Tracy C. Becker, L. F. Wcsser, Isadore 
Michael, W. S. Grattan, Buffalo; R. F. Rankine, S. J. Law- 
rence, Niagara Falls. The company will probably use the 
automatic system. 
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(on Chicago, IIL—Feb. 19: 25 | 1,000,000 100,0003 36 S., Jan., 97. | ++ О LOIN кара айын ын > 2,000.000 000.000 1 PRA „ 
d Obleago & South Side X MO esce EMI шры реч апаш S0 Гю am ides Tune, ad. | ШУ t 
| ү aks treet ier R. T. RR. 100! 12.000.000 12 І New York—Feb. 21: Е 000, 000 1,000,000 12% N., Apl., 97 | 55 | 57 
i Metropolitan West Si BR i Central Crosstown ЕЕ... | 
ps xt est Side El. co e Elev. Ry... 100 10:000:000 10.000. 5 = 1 | eChristopher & 10th Ste. RR enar. 100 600,000 600,000 215 % 
Worin aleago Street KE Stk.... eve 100 15,000. ООО 15009000 9299 2 "n 13 4 i БҮ. Dock, E. Brdw'y 5 in 650,000 650.000 o 67 рт ` duit d m : 
i : —tͤ— 15.000. ge T 77 m fetropolitan S y . ` 1,200,000) 1 e wy 7. : 165 
Bout cago City R — 000,000 2,500,000 . 3; 41. | i Street Ry. Со... pees „200,000 114 % Q., Fel 
* (Went СВісаво СИ ime 100 10,000,000 6,600,000/3 % Q., Oct., „% - ө * 0 UD 30,000,000 134 56 $ 71% 95. 15174 122 
E ihian Wo 8t. RR. Wees 190 500,000, 249.900 Q., Oct., 97. |225 230 1 тылы & Seventh Ave UAR. 100 Р 199 000 900.000 4 % А . 1 | 
И саво West Div. iy. г... шат 190 жошо ышан . be , 35, i R TUE ID EE Rr EE 
e on. Е $ hies 5 : „ КА Q. M тта Че aw 1 2d St. & G (ae e e ee e aro 100 1.000,000 * * -/0 з кү” б 180 
guar. 1,250, 9 * ay, 97. 951. Cx: rand St. , ` 1, .00 
pini tl, Ohto.—Feb.10: | 20000000 2,000,090) 5 5248 УР | хар Avenue КК erry ЕН gaT 1) 1: 800.000 ccd үм; % Qi Abr, "97. 0 | 5%) 
№ Cincinnati Inc Plane Ry.......c ES Өй NS Ar nue RR............guar| 100 2 800.000 800.000 C E 550 
| eine! Ine. Plane Ry... . 0m. 8 enty-third St. R. R. Co r 2,000,000 2,000,000. | 190 
um ОНАЙ, Newport & ОА 50| 1,000,000 575 Second Avenue RR... „ 100 600.000; 600.000 4% X Q., Aug., 195 | 210 
= Mt. Adams g et Ву, Со v. St. Ry. 100 , 150,000 ee OS Моше ...... .. 100 12.500 000 104000 000 1 5% J. Jam. . 400 | 170 
e VR ааа ; ,000 ; ! *1 КЕ ” T nhatv'le & St. Nich. Av | 2,0. 000, 2 Ы P. a í 
Clevel en Park Inc. Ry. 50 18,000,000) 14 000000 12 & G. Ju А 25 шоп VVðäH́wi! со 1 2,500,000 idee ALLONS 
a ат Ohlo.—Feb. 19: 50| 2,500,000) 2,200,000) 134 # MF ü55| пв ᷣNewark N. J.—Feb у: eee 100, 2.000000 200000 secre 190 2ʃ0 
' * . : s ' 9 * . * .—— » Й ; ы 0 %%% 
e Oleveland City Olev. Elec. Ry...... , Oct., 9. Consolidated ES dos coi N | a 
M eveland El LR РИЗОИ 100 1,000,000] 1,000,000] ... ра e Hy. a Ja 100 5.00000 15,000.000 ТТИ 
i Detroit, Mich.—Feb. 12 % вою жуы d %., Oct, ig % % Pitts vanclt rest Ry. . loo 504000 50.000 1134 X A . ке, 
| Detro —Feb. 19: 000,000 12.000, 000 4 % Q., © 59 | 60 ittsburg, Pa.—F i 504,000 114 % A Е 
Е юн Citizens’ Street Ry. 000% % Q., Oct., 97. 51, 52:5 Allegheny Traction uc | TEM 180 | 185 
T Rani ayne & Belle Isle Ro - oConsolidated S he 0 
8. вле е Ry. У 100 2,000,000] 1,250,000 Consolidated Кн E оссо 50 15 999000 500,000 
"re —— — 400 TIED о oy : 000.000 15.000.000 2 X, Jan., 95. vs Я 
Wyandotte & с Railway О]. 400,000 400,0005 % July, 96. 100 | .. pCentral Traction 5 . . pfd. 50 15.000.000 15,000,000 2 % Jan., '95, in 43%, 
j^ Detroit River Бу. те» \ о 1 90000 ЧА 175 100 ае ов Traction Co. 50 1.500.000 eee 3 2$, May, 97 3 2 
| Dayto = * . 100 250. 000. 00¶ l U U— ee i Duquesne Traction Со. су... e {ез 900 CO . 2 ee, Dx 
А Ону n O.—Feb. 19: 100 250,000 200,000) . . "Np VVV 89 8.000.000 $8.000.000 6 % A. x > 
ОНУ Башту Со..... а 100 | бо '|Fed:ral St. & Pleamar „ 50, 8.000.000 [3.000.000 7 |7 
а lway Co. 66 COM. Pgh., Alle n annt Valley R i | ,500,000; 1,900.000 3 8% — о à ee E i 
People treat Dot” gheny & № у 25 1. 6, Au 
: ple's Street e pid 100! 1.500.000 1,470,600 174 Р°Неопгр & Bi у & Man. Trac. Co 1,100,000, 1,100,000 2 9 8.) 95. .. 
| * Unlisted ay. . . 100 000, 60000 %% i 0 5 Pittebure & Went Rad Ry. „ 12.904. ЖОЛЫ 24 
f Ex di sere] 1,100,000! ------: un. Q. Oct. 1, 96. 140 | 145 Second e . 090% oe 
b Company contr v. — 100 Suburban Rapid по Co.., om. 50 1,500,000 1.500. 00 3 9; А “л 96 1970 
& Curtis Bay Street hee Oltigzens’ Rail wa ransit Co. 50 99 pee 14,000,000 с. June 80, 96.) .. ки 
and Wallbrook. Gnu Way, Baltim y, North Baltimore Pa Un 100 200.0000 4. |. 
r ssenger Railway, Bal isted. { Full paid | : 
e Pwned by Brooklyn Rapid 5 and Por Pimlico 0 e ite 
to Brook] nsit Compan rk. ele sed to New Orleans Tra on Company at 6 DA 
. ge ane Qo: i I0 3 on apli s Tenten to башы Grantom ee d А э о Е 
f Stock о nsit Com : ntees & on capital stock e Leased to 23d 8 г Met. Trac. syst $ on stock and int 
wned by Ki pany; road operated b . 71 Street Ry. for 99 yatem, thet corp crest on bond 
g Owned b y Kings County Trac y Brooklyn Heights zeased to Houston, W г 99 years; lease assi poration having b В. 
$90 pe y Atlantic Ave. RR. a tion Company: road! д Leasea tu Metro olit est Street & Pavonia F signed to Metropolit єсоше extinct 
$280,100 г share on oufetand nd leased to Nassau. eased to Nassau Elect Тее Metropolitan Street Railway erry —now Met an Street Ry. 
of stock nding capital gau system. ectric RR i Lea Metropolitan St way at8 % o tropolitan St y. 
{ Óontr owned by North paid as rental by | li н sed to Metropoli Street Ry. for 99 y $ on stock until Oct Street Railwa 
„ДЕҢ Beet Ren дан h Chicago Street ental by lessco— West Chicago St, RR. Со. j Leased to Met NE Ry: lor So vena tee: frie ыы Е, Oct. 1, 197; thereafter 9 s, 
road Tunnel „ Ohicago Passenger Railway, and Lensed 5 Street Railway Ар 20, 1892; е % — »» per annum. 
1 m Controlled by Third . Railway KO IC EE per an num, years, 8 ^ thereafter 
e Railroad by forie on capital stoce, 


185 & per a 
85 nnum paid оп outsta 
Rall Ро nding capital as g C n FurtP 
100 of EE „ үа Street o Controls b 
$606 : аы itrols by lease the А Ce pa 
stock owned by West Chica Railroad Com Я р Leased to Оопво y T: m Cenk, 
dated Traction Company de RUE i mand Pitt ac. Or 
о 6 per annum on MM Гаде 
рат value of at і 
Org, 


è Majority of stock 


Maj 
guaran y Ohicago 
[тт teed by West ОМ West Division Ra 
Bt. cago n {lway Com К 
Ву. do, bag purehased ihe Mi. A. & Elen Fark aa & & on 51.000, q Leased to Fort Pitt Tracti 
assumi А : to С оп vitae 
road, ng itsbonds: |! s EPSE Y зова т бор а Pied pon cape caplial Mork 
nsolidated Tractionf{Oompany for? 34 on aial et eri 
7 X on св stock after Oc 
; pital stocka fte tober, 1897 
т October, 1897: 
» 1897, 


» 


— Ji 


Ls сыа ĩ ˙A p RR e eI ER ы. „ШЕШН ДШ. 
| Yuu. XIV., N LX. 
а B Uu T m 
PASSENGER RAILWAYS. | See SS = 
ei LL er T. 
Capital Stock. í 
m] Bate and р 
NAME. Par e Issued. Last Dive d Bid. | Asked ‚чарчыны. , Р 22 
seed, NAME. Par Authorz'd| Issued . еми = 
New Bedford Mass- Feb 19: | | | . Bid. Asked. 
Union Street Railway Co. 100| 8350,00 2880, 000 2 %, Feb. 97 m Boston, Mass.- Feb. 19: | „— 
Northampton, Mass- rev. 19: Z American Bell Telephone Co. ;.....| 100 80,000,000 23,650,000 4% % , 
Northampton Street Ry.. . ........| 100 New En ph & Telephone Co.. 100. 2 г Q., Oct., 797 250,285 
800,000| 228,000 5 % A., July, 97. 165 | 175 w England Telephone Co ..| 10,894,600| 10,804,600 $ $ Q., Aug.,'97. | 70 | 10% 
Omaha, Neb.—Feb. 14 New York.—Feb. 21: Tit e 1и |... - 
Omaha Street Ну................... 100 5,000,000) 5,000,000) .................. 25 American уз», жер & Cable Co...| 100! 14 
Paterson. N. J.—Feb. 19. + |[Qentral & South Am. Teleg. Оо..... 100 6:500. cool 1660000010949 91 
Paterson Ry. Со..................... 100 1,250,000) 1,250,000 РА Fraukia Teler: O0. Ж guns] Hel 10,000,000 10:000.000 152 J N 105 |106 p 
P E i ee 85 Erie Tel & Telephone Go... | 100] 1,000,000) ..... 2 180 | 190 
rovidence, Н. I.—Feb. 19: Erie Telegraph & Telephone Oo... -.| 100) 5,070,000) 4,800,000] 1 $$. " ~ 
. ee 8 , , ’ ry | 
United Traction & Electric Оо ..... 100) 8,000.000| 8,000,000 "i *International зда h Tel ое a: 100} 5,000,000] ...... 1х2 3 Aug.,'97. | 71 i a 
6000 . . 65 Mexican Teleph gUar 6% 100, 8,000,000 3 9 1071140 * 
Philadelphia. — Feb. 19. New York AM Co... 100| 2.00000 o 1% % 9. 08 (y 
Fairmount Park Trans. Co...$20 pd. 50) 2,000,000) 2,000,000 *Pacific & Atlantic Teles, Tel. Co, 100) 5,000,000 8,723,000 1 A s dh 
H eston ville Man. & Fairmount. ^| 80 17966100 1906100355 N. ТАТУ 15, ну 4% s *Postal Tel ку nd 4% 25| 2,000000| ..... P$ Q., July, '97. 17175 5 a 
'nvl'e, Man. airm’t..6 % рѓа. 50 583,900 '900 , y oe *Sout'n & At i 22. 100| 15,000,000 15,000,000 1 р 6 "к" 
aFairmount Pk. & Had. Pass. 9003 % S—July 15,'97. 61 | 65 ntic Telg. Co.guar.5 % 950. '000,0001 X Q. ы ps. 2 
r . co) Ж UM a AA iay gor. I, < 
cElectric ee eee 50 = Ы Py нонни * 17 17 Div ыда 1 кера Об» 6s А у м 97 P 0001 9 8., July 1°97. 117 119 
dOitizens Passenger Ry........ 50 500,000 о . TA 71% -guar. by Postal Teleg. Oo. P 870,000 174 &, Oct. ,'97. 9074, 91 
eFrankford & Southwark Pas. R Mar * n 875.000 p share Q. 300 E Miscellaneous. – Feb. 19: * 
fLehigh Avenue Ry. Со......... 50 1,000000) ..... $l4sha'e A—Apr.97 975 | .. American Dist. Tele күне | 
fLombard & South Street Ry... 25 3 , оби 1.000.000. " 7 —ͤ—ͤ— 40 eee Bel] Tele h Co ele . (Ра. ) s.e... 25 000 a 
fLombard Third Streets Ry. 50) 1,060,000] 771.076 8 аһан o for cenae ir е 100 8,168,000| 8,168,000 2 % S. MM ‘ 
ePeople’s Traction Co. дар 50 10,000,000 Шо $9 share A, Mar. 97 260 is Chica o T 1 otomac Telep. Co..| 100 e соба 1740175 
gGermantown Passenger Ry....| 50 1800000 1572'900 8%, A., April, '97.| ... mi CaA Dist Hone СО MMC TENA F sits 61 |65 
gGreen & Coates Passenger Ry. 50% 500,000 150000 $5.25 share—1897. |182 „ Етте & Ва 82 Teig. Co. (P gh.) . 100 750,000 % 750,000  .... 202 |.. 
"People's Passenger Ry. . oom. 25| 1 rail o 3 % July, 1897. „ [nro R y States Telegraph Co.) ..| ..... : eje 
hPeople’s Passenger Ry....pfd.|. .. '750:000 0 —— eee -— *N ths iver Telephone Co.......| 100) 2,000 000 2,000,000 1 . 12 | % 
{Philadelphia Traction Co 50 30 pon 00d 120 A poll бернн i s. [lp ne 1 Telegraph Co.. guar 50 2,500,000 e Q. 65 | 66 
jOatherine & Bainbridge St......| 50) ...... Sy i Бен "Rossi mew Wigs elena hen F ги I 
E eene er Pass. R are ee guar.. 50 1,000 000 580.000 ссе 9 185 2:2 Southern New Eng. Teleph. Oo.....| 100 8,000 000 оооооо s... a 15 7 
m re assenger y. Co о-оо о ое 50 600.000 600.000 re J y: B 145 fied ioi eias acie .. =~.) , | eee PR. г 
;Philadelphia City Pass. Ry. 5 188 0% ee езу ELECTRIC Li 
ае РА & Grape РУ KR. 50 10000000) 299690 29.80 share July. % 87°) cc GHT AND ELECTRICAL MFG.COS. . 
Я Ridge Avenue Passenger Ку...) 50 750,000 420.000 $12 eee 77 87 ee Boston, Mass.- Feb. 19: Е 
Iren 2 h Sts. Pass Ry güsr.. ires 200,000 82 share July, '97.- ?62 | -. Fort Wayne Electric Оо a 
| > . Ву. guar...| 50| ........ е ' o7. 187 * Wayne Elec Оо. T. Sec. Series A. —— 1 LE 
jThirteenth 4 15th Sts. Pass. Ry. 50 1,000,000 0E dae ef i Ш MER Ft. Wayne Elec Co. Т. Sec. Series A. 35. . eet » 
[Union Passenger Ry. Coc ie. 50 1.800000 385.000 f. wh, Ал July, 2 = |General Electric 89. . 6g. 100 40,000,000 80,460,000 2 % Q., Aug., 1898. | 304 85% in 
. — 750,000 750,000 810 share, July 97 225 235 T.-H. Elec. Co. NU uS Secur., Series D sal ы 4,252,000 3% % B., July, '98. 90 р ый 
Rochester, N. Y-—Feb. 19: NAE Me Lu se enr Co. com. 50 e ‚3м LZ ү 
Rochester Railway Co. ; g. Co. ptd. 50 ) '058'13 97 1 
100) 5,000,000) 5,000,000) ............ Т И Westinghouse El. & Mfg. Co. assent.| 50 1100 000 1 134 % Q., Oct., '97. | 54 |... | 
Нева КЫ os 19. © New YOrk.-Feb.21: DEUS | "ts es * ee 
Reading raction CO есе Á Edison Elec. Ill’g Co. { hyr 
kCity Passenger Ry. . ...... ... 50 19935 1,000,000 Semſ- an., Jan. & Ју 10 15 Edison Elec. Inne Co. аео 100 10,000,000! 7,938,000 1 1 же 
[East Reading Electric Ry. 850,000 July, '97. ul Edison Ore Milli vn. . 100 4,000,000) 8,7 * 183 | 188% = 
50 1,000,900! 11,000,000 July. 97 ses TT pom 8,750,000 1 % Oct.,'97. |110 110% 
St. Louis Mo.- Feb. 19: dunt uly, '97. 60 | |; Edison Electric Storage Co. 10 AM „ з ч 
Fourth Street yd Me m анат Electric Co . . com. 100 49.000 000 30 460 0 Ж АКИ 
o ree se TIT neral E T " 40,000,000 : 8 ee ies 
Jefferson Avenue Ry. Со............ 3 82 150000] sesta s on i А interior 8 е 2 or EM 100 10,000,000, 92 XU ae Чача P 4% 84% 
Téndell Io. are qon a9 a doa odes 100 2.500.000 400,000 2 % Dec., 1888. EM United Elec. Lt. & Pow. Co... pid 100 1,000,000) 1,000,000| ^. NRW x per 
National Railway Со.............. «s 2.500000 2,400,000 1*4 % July, 97. 124 | 126 | 5 P у Жон 5 | ae Sb. pos 
Cass Avenue & Fair Grounds... .. | 2,500,000 247900013496 July 9T. | se | ы Pittsburg,Pa.-Feb.1: | | | > а 
ien ER. ONERE 100 2.000.000 1'500:00014 2. Gel., ^98 . | .. || Allegheny County Light Oo........ 100 
Missouri RR. pred Sess „%% %%% 100) 2,000,000 2'000,000 21 #7, July 97 x i East End Electric Lig t OOit "T 50 A D 500,000 А & . 107 ee 
People's RR. Co .. MA Mo. one Goal lean one Н K July, . 170 | 172% Philadelphia, Pa.—Feb. 19: 800,000 0 i 
возо perdis zn ee com 500.000 snp 50c., Dec., '89 «s „Edison Electric Light Co 100 
uthern Electric Ry. pret t 500, 00% „: 50 | 52% ||*Electric Sto pL tea 2,000,000) . be, 
а Гоша & er Wises 24 FA resta ое 3 % S., Jan., 96. 100 10255 *Electric Biorag e, on. n 100| 855000000 i... | nz I4 T vit 
nion Depot RRR... sens 000 PIIA eee 51 53 ||*Реппа. Ht., Lt. -..рќ.| 100 5,000, 0% ũ |" 
100 4,000,000 4.500.000 $4 K., July. s. | 105 |*Penna.Ht. атоо 010 50 5000000) 1.22. Soe. p. on | est an 
um Francisca, Cai Northern Elec. Light & Power t 99 19 5,00, 0000 ... 6 D. 83 да Pe А 
ornia St. C South 10 6,500 КЕЛ n dig Tas ‘3 | 
Geary Street Park & Ocean RR...... 100 5900 600,000 500. monthly. 108 | 109 uthern Elec. Light & Power Co..| 10 9157 899 189895 $32500 dis. Jan. I1˙97 18% 14 : 
Market Street R .......-. 6.500066 100 18.750.000 18 bee $2.50 share, '96. 40 | so |Miscellaneous.- Feb. 19: А dig MH qoe is 
Presidio & Ferries RR У eee Brush Electric Со..................... 50 B 
,000| — ............ . ie Сево осии Riec LA: Co... | e "Lj * 
Scranton, Pa Feb. 19: Воаверог G8, (8d. ес. 4. Se.. 2 000,000) % E à 
Scranton Railway Co. . . 50 6,000,000 2,500,000! : Eddy Electric Mfg. Coo З ТААЛА ADE ys a 
m Scranton & Carbondale Trac. Co.. 100 800 000 , '000 —U— 954 11 Hartford (Conn.) Elec. Light Co. ee 25 — ev» c.c : aa 3 * * py. 
m Scranton & Pittston Traction Со.. 100 1,050,000 i елнын 18 Hartford (Conn.) Lt. & P 10. 100 850,000 em ae ret 
050,000 1,050,000) .. 91 12 [Нет Haven (Oran) Elec. Lt. ¢ Co. 25| 175,000| ..... à 6 | 135 ^ 
Springfield III.— Feb. 19 Narragansett PR ЕТ.) Eles. x 100 100000| ...... ыз 4 10 Pi 
Springfield Consolidated Ry .........| 100 150,000) 750,000) .... u [Rhode Island Elec Protee. Go.. . 100 1.200,00 ...... 2 % Q., Oct., 196 132, 85 bu 
Springfield O.—Feb. 19: " Boya е Ca. Monen ыз, TOUR. с. | Ne 14. | 17 ө: 
Springfield Street Ry. .. . .. 100 1,000,000) 1,000,000 ‘ шошо оны Welding O0. 105 1,085,000) 1,085,000 135% Q * 136; 1475 
VM] ct ttn TTTTTTTT] es ns СУРУ "ТҮҮЛҮ: ч , as 
Springfield, Mass.—Feb. 19: ocket (R. I.) Electric Co..... т o qp eet 8 % S, Dec. 1, '96. 90 а. 
ав e аддз aca 5 
Springfield Street Ry 100 1,200,000 1,000,000!8 % A. 205 | 210 “ex d. 
Toronto Canada. Feb. 19: ALLIED INDUSTRIES 
Toronto Ry. Оо...................... 100 6,000,000 6 000 14 % З : 
Montreal Street Railway Co 4,000,000) 4,000,000 4 KS. oat Pte pee нөл у Sa 19: | | | e 
* 275 п Elec лы 
Washington, D. C.—Feb. 19: T Street Ry. & NFF m 05 "m 
Balt ONIS NEMO Te знн ед» 50 500,000 nited Électric Securiti aa | ee 1,248,700 $3 per sh. Feb.1,'97| . |> | 
Capital Traction Co ‚.....] 100 112,000,000 12 000.000 65c. per sh, О‹ 70% 9937 ПМ ee e Ж Feb. 06. * 5 | “és m 
СЕКИ "ште ANG 000 iE 3D pe sh, Oct. 97. 70% 70°; |New Y OPK.—Feb. 19: | de 
Eckington & Soldiers’ Home Ry....| 50 707,000 652,000, i... 68 | то |Consolidated Electric Storage Oo 
Georgetown & Tenallytown Ry..... 50 200,000 200,000 ............ * Edison European................... "| sef з, | oA 
к кик rise eee E Finn ЖОО е” " Safety Car Heating & Lighting 60. 1 | 7v e" ^l 
worcester, Mass.-Feb. 19: | Worthinete а Pump Заг кар чеда 4 100 5. 500,000 5.500000 .. 88 |94 
Worcester Traction Co........com. 100 3,000,000 $3,000,000 .. А аракыны ае ы pid 100 27000000 28055 T 15 | 20 
Worcester Traction Co......6 % Pfd. 100 2,000,000 2,000,000/3 % 8., Sept., '97 Ц 3. adelphia, Pa.- Feb. 19: nica | at i 
Worcester & Suburban Street Ry... 100 550,000 542,500 4 96 1896. pt., . 85 97 e dak a Lee ЕР. 838 $35 pa | 50! | 
wilkesbarre, Pa. Feb. 19: | "n pre Bee sd diner Соз. 10 EQ! ЖЫМ nese ha 
Wilkesbarre & Wyoming Val. Trac. 100 5,000,000 5,000,000 1%, Jan., 97 24 % 8 8 6 «seri. 15 19 900.000 per — ux - 
L] „э ° е 8 ommerci 1 в... n “a | 500,000 pav "^ ee 
*Unlisted. f Paid in. {Full paid. | Outstanding Welsbach Light Co. ie ee i ox pfd. 100) 500,000 . 2X U 10%. 
а to Hestonville, Man. & Fairmount Passenger Ry. for 6 % Welsbach Light Oo., Oanada. ..... 5 525,100 . 5% 
sland dap e ae а а же д ma ринарцув Palms. |) | IE 
anda е пе» соп пе . c ' — Я : 
pany. d nyal Ў а is d companies assumed by Union on Com- iradat kela Mfg. Oo........ 100 200 А 
с cally all shares own y Union Traction Compan nderground Cable Со... ’ 200,000 
Lease to nkford & South ре, 100 1,000,000 { 'o PP Nes 
d teased to Electric Traction werk Passenger Hy. assumed by Electric Traction Oo. Miscellaneous.—Feb. 19: ж OO € 101241102 
fControlled by Frankford & Southwark Раявеп rney & Smith Car Co... 
Contra to People's Passenger Railway at $5 pe ger * *Barney & Smith Gar Co. . pfd. 10 7777 - | 1,000,000 
Majority of stock owned by People's Traction Com an Billings & Spencer Co.. -pfd. 100) ...... | 2,500000 2 % 15 | 18 
t to Union Traction E. pany. бое „Саг Heating басылса ыры. 100 UR d | * = 2 
Lease transferred to nion Traction Oom ^ P 250,000 1,2 ‘es 
ў 900 ко 65.0005 кака Кы ata rental of 810,000 per an. in 1866-7-8, $20,000 p. a., i ‘Pratt & Whitney бо........... com. 100 эё ae R 102 
an ’ r&nnum > , , . п TN s| AUU! «seuvoae тае .. 
1870-1000, A зону. ereafter payable semi-annually, rental declared as a diyi atillwell-Bierce Be Senne pfd 100 Ni its С 10 | 14 
k Dividend of 10 X guaranteed by Reading Traction Company ite meee 54 = . анана | omm Les Si 
uaranteed : As uus kl e S Ms ge 1 
y Reading Traction Company. БАШ Бани Ойсыз .- 100 ШИ : зл l. Wr. 1. 
.. LIII NELLE уз 85 90 


Dividend of 6% gu — 
m Leased and opera by the Scranton Railway Company, formerly Scranton Trao, Oo.|| * Unlis 
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Albany, N. Y. 
Date о! Quotation— Feb. 19 1898. 


1 Бу................ 1st mtg. 5s. 225 
Te 2 Ry. ETE Cons. mtg. 58. $500,000 
е Albany Ry. Co...... Gen. mtg. 5s. 750,000 
Watervleit Turnpike & RR. Ist mtg. 6s 850,000 
Watervieit Turnpike & RR..2d mtg. 6s. 150,000 
y City Railway Co..................18t 5s TE 


nterest . by Albany Ry. Co. 
[Prin and interest guar. by 
y Ry. Co. 


Baltimore Md. 
Date of Quotation—Feb. 19, 1898. 


Baltimore City Pass. Ry...1st mtg. g. 5s. 
Baltimore Traction Оо....... Ist mtg. 5s. 
Baltimore Trac. Co.. Exten. & Imp. g. 6s, 
Bal. Trac. Co.. No. Balto div. Ist mtg. g. 5s 
Central Pass, Ry. Co. . . Ist mtg. (= 
Central Pass. Ку. CO.. Cons. mtg. g. 5s. 
& Suburban Ry...... lst mtg. g 5- 
Lake Roland Elev., .... ........ lst mtg. 5s. 
Metropolitan Ry. (Wash. ) Ist mtg. g. 5s. 


1$151,000in escrow to retire 1lst.mtg. bds. 
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Boston, Mass. 
Date of Quotation — Feb. 19, 1898. 
tLynn & Boston RR....... lst mtg. g. 58. 5,879,000 
West End Street Ry........ Deben. g. 58. 8,900,000 
West End Street Ry. IT Deben. g. 458. 2,000,000 
181.674.000 in escrow to retire outetand- 
ing bonds of absorbed companies. 
Charleston, S. C. 
Date о) Quotation — Feb. 19, 1898 
Enterprise Street RR. let mtg. 5а. 500,000 
Oharleston City Ry.......... Ist mtg. ба. 550,000 
tControlled by Charleston St. Ry .Co. 
Chicago III. 
Date of Quotation Feb. 19, 1868, 
Ohicago Ойу Ry........... Ist mtg. 48. 5,000,000 
hicago Passenger Ry...... Ist mtg. 68. 400.000 
Chicago Passenger Ry. . Cons. mtg. 68 1,000,000 


h 
Ohicago West Div. Ry. . . Ist mtg 4, 4,010,000 
en Street Elevated RR..1st Gen rg x 7,574,000 
Меќгор. W. Side Eley. Ry. Ist mtg. р. 52. 15,000,000 
North Chicago St. RR. Ist mtg. 5s.) 3,171,000 
North Chicago St RR. Cert. indeb. ба 500,000 
North Chicago City RV. . Ist mtg. 66. 500,000 
North Chicago City Ку... consol. 444s.) 2,500,000 
West Chicago St. RRR... Ist mtg. 58. 4,100,000 
est Chicago St. RR..... ben. бз...) 2,700,000 


West Chicago St. RR Con. 1 12.500 10 
. ‚..+Соп. mtg. g. 58. 1,500,000 
W. Chicago St. RR. Tunnel Ist mte 58. 1,500,000 


TRedeemable at option on 60 da tic 
pir “5101 debt assumed by Ohicage W. 
а о "en ei; Interest of 

ned by 
aa у W. Chicago St. RR. 


Subject to call aft | 
10 and interest. SEEK dS дш, a 
Assumed by W. Chi. RR. Oo., lessee. | 
Int. guar. by W. Chicago St. RR. Co. 


Cincinnati, О. 
Date ој Quotation Feb. 19, 1898. 


Oln. New. & Cov.St. Ry. Ist Con.mtg. g. 58 
Mt. Adams & Eden P'k In. Ist inia a. | 
ine Adams & Eden P'k In... Ist mtg. 68. 
pa, Adams & Eden Р' К Inc.Conas.mtg.5- 
. Ооу. & Oin. St. Y КТҮҮ Ist mtg. 6s. 250,000 
ISo. Ооу. & Oin. St. Wn Sha one 2d mtg. ба. 


8,000,000 
46,000 
100,000 


T Assumed by the Olncin. St. Ry. Co 
[$250,000 reserved to retire lst mig. bd». 


Cleveland, O. 
Date of Quotation—Feb. 19, 1898. 


aBrooklyn Street RR. Co Ist mtg.6 600 
Cin. New't & Cov. St. Ry. . Cons. mig 5ч. 3,000,000 
Oleveland City Cable Ry. . . Ist. mtg. 5. 2'000,000 
tCleveland Electric Ry. Co. Ist mtg. g. 58. 3.500.000 
Columbus (O.) Cent. Ry. . . Ist mtg. g. 5н. 1.500.000 
aEast Cleveland RR. Ist mtg. 58. 1,000,000 
Ft. Wayne (Ind.) Elec. Ry.lstmtg.g.6«.| 600.000 
Lorain (O.) Street Ry. . . Ist mtg. 68. 200.000 
tSt. Ry. Oo., Grand Rapids. . Ist mtg. 5s. 600,000 

181.900, 000 In escrow to retire b uda of 
absorbed companies, marked a. iE 

[Interest guar. by Cons. St. Ky. Co. 

Detroit, Mich. 
Date of Quotation— Feb. 19, 1898. 
Detroit Citizens’ St. Ry. Ist cons. 58. 7,000,000 
Wayne & Belle Isle Ry... Ist mtg. вн. 400,000 

The Detroit Ry... . Ist mtg. 58. 1,800,000 

1$1,150,000 1n escrow to retire bonds of 
Det, Olty Ry. and Grand River St. Hx 

New Haven, Conn. 
Dale of Quotation—Feb. 19, 1898. 

New Haven St. Ry. . Ist mtg. g.5« | 600,000 
New Haven (Edgewood Div.) Ist mtg.5s.| 250,000 
Winchester Avenue RR...1st mig. g. 56. 500,000 
Winchester Avenue RR....Deben. в. ба. 100,000 


PASSENGER RAILWAY. 
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17,000 


1,619,500 
400,000 


600,000 | 


7,500,000 

750.000 
4,040,000 
8,781,200 


| 15,000,000 


3,171,000 
500.000 

500,000 
2,500,000 
3.969.000 

700,000 
6,000,000 
1,500,000 


2 500,000 
16,000 
100,000 
531.000 
250.000 
100,000 


600.000 
2.500.000 
2,000,000 
1,219,000 


В 


Canal & Claiborne RR... . . Ist mtg. 68. 
1905 еч VT Crescent City RR............ Ist mtg. 6s. 
1980] J. & J. |*111 | ...... Crescent City RR....... Cons. mtg. g. 5s. 
1947 M. & N. 111 .. ||/New Orleans City RR........1s¢ mtg. 6s. 
1919 M. & N. 1171 .... N. Orl's City & Lake RR..1st mtg. g. 5s. 
1919 M. & N. |*115 2 N. Orleans & Carrollton RR. 2d mtg. g. 6s. 
cell asia *10534 | 106!$ Orleans Railroad Co. . . Cons. mtg. 68. 
tSt. Charles St. RR. Co...... Ist. mtg. 68. 
1$4283,500 in escrow to retire New Or- 
leans Oity RR. Co.’s 18% mtg. bonds. 
[890,000 outstanding. 
New York. 
Date of Quotation—Feb, 19, 1898. 
Atlantic Ave. (Brooklyn)....Imp. g. 5s. 
1911| M. &£N. 115 | 116 Atlantic Av. (Brooklyn) Ist gen. mtg.5s. 
1929) M. & N. 118 ...... Atlantic Av. (Brooklyn). Cons. mtg. 58. 
1901 M. & S, | 106 107 Bro'dway & 7th Ave. Ist cons. mtg. g. 58. 
1912 J. & D. 116 ...... Broadway & 7th Ave......... Ist mtg. 5s. 
1912) J. & J. 112 Broadway & 7th Ave.......... 2d mtg. 5s. 
1982 M. & N. | 112 | ...... Broad way Surface............ Ist mtg. 5s. 
1922 J.& D, 115 116 Broadway Surface..... ...... 2d mtg. 5s. 
1942) M. & 8. 111 Brooklyn City RR. Co.. Ist cons. mtg. 5s. 
1925 F. & A | 11974 121 Brooklyn City & Newtown..1st mtg. 5s. 
Brooklyn, Bath & W. E. RR.Gen.mtg.5s. 
Brooklyn Heights RR. . . Ist. mtg. 58. 
Brooklyn, Q's Co. & Sub' n.. Ist mtg 5s. 
Brooklyn, Q's Co. & Sub' n. Ist cons. 5s. 
| Brooklyn Rapid Transit......... gold 5s. 
1924| J. & D. 102 105 Bleecker St. & Fult'n Fer'y RR. Ist mtg.7s 
1902, M.& N. | 105 105% Cent P'k, N. & E. R. RR. Ist cons. mtg. 78. 
1914 M. & S. 108 --. Central Crosstown RR........ Ist mtg. ба. 
| Coney Island & Brooklyn RR. Ist mtg.5s 
D. Dock, E. Bd'y & Bat’y R.gen.mtg.g¢.5s 
Dry Dock, E. Bd' y & Bat y RR..scrip5 X. 
Eighth Av. RR. Co Cert. indebt. 6 %. 
42d St., Man. & St. Nich. Av..Ist mtg. 6s. 
42d St., Man. & St. N. Av..2d mtg. inc. 6s. 
| Lex. Ave. & Pav. Ferry RR. Ist mtg. g.5s. 
1906 J. & J. | Metropolitan St Ry Co..g. m. cl. tr. g. 5s 
am [ee Gt Da Second Avenue Ry..Gen. cons. mtg. 5s. 
Second Avenue Ry........ MEA Deb. 58. 
Steinway Ry. (L. I.). Ist mtg. g. 6s. 
South Ferry RR. Co.......... lst mtg. 5s. 
| ‘Third Avenue RR.......... Ist mtg. g. 58. 
| | Twenty-third Street Ry...... Ist mtg. 65. 
| Twenty-third Street Ry...... . . Deb. 5s 
1901 1 X J 1083, |, „= [Union (Huckleberry) Ry..... Ist mtg. 5s. 
1905 F. & A 1031; | .. |tt Westchester Electric RR...1st mtg. 5s. 
1929/7. K D. |. | 41,035,000 in escrow to retire gen. mtg. 
1929 A & О. Y bonds. 
1907 J. & J A ОА 194,850 000 in escrow to retire maturing 
1932 5. & T 1041 wa) obligations. 
1928 J & J. MS t5 1952.000 in escrow to retire Ist and 2d 
949 51: 52 mtg. bonds. 
Pee T 5 * 10152 Ки 2In treasury, $80,000. 
1911 Y Np Ез: 103 Ít Guar. by Union Ry. Co. 
1000 J. & J. ring en Toronto Canada. 
1525 М < к 1031 1051, | Date оу Quotation— Feb, 19, 1898 
1911 J. & D 10034 | 1015 Montreal BE, Ey. osuecaciosaer: Ist mtg. 5s. 
1300 941; | 945; Toronto Bt. Ry............. Ist mtg. g. 4s. 
1909 F. & A. | 16125 835,000 per m. single track authorized. 
| | | 8600, 000 in escrow to retire 6s due in 190]. 
| Philadelphia. 
Date of Quotation— Feb. 19, 1898 
[Continental Pass. Қу....,....... Ist. mtg. 68 
Empire DES FUP улеа Ist mtg. 7м 
Greene & Coates St. Ry... Ist mtg. 6s 
Lombard & So. St. Pass. Ry. Ist mtg. 6s 
| [People's Pass. Қу.........:......... Ist mtg. 7s | 
| People’s Pass. Ry. q 2d mtg.5« 
People's FF Cons. mtg. 58. 
| People’s Pass. Ry....... Stk. tra. cert. g. 4« 
| | || Phila. City Passenger Ry......lst mtg. 5s- 
1922 J. & J. 1001, 101 Philadelphia Trac. Со........ Coll. tr. g. 4s 
1900 A. & О. 107% Y Thirteenth & 15th St. Ry. . Ist mtg. 7s. 
1905 A. & O. III .... h Union Passenger Ry............... lst mtg, 58. 
1906 M. & S. 107, 107% Union Traction Со................ Col tr. 48. 
1912 N. & S. 118% 120% West End Passenger Ry......... Ist mtg. 78. 
1932 J. & J 19553. ^" Ls. West Phila. Pass. Ку.........Івё mtg. g. 6s. 
ie Oar í West. Phila. Pass. Ry............ 2d mtg. 5s. 
| & The trust certificates were issued to 
| pay for the shares of the Electric and 
| | People’s Traction lines purchased. 
| Pittsburg, Pa. 
| = Date of Quotation— Feb. 19 1898, 
8. | 105 106 | м 
12 mies 100% | 101 0 Knox & Allentown 68. 
1909 Т.Д: 101 | 103 Central Traction CO. . Ist mtg. 58. 
1913 M. & S. 101 105 Citizens' Traction Co............. Ist mtg. 5s. 
1913 MU NE bero. Danes *Duquesne Traction Co Tr wm. 18% mtg. 5s. 
1910 M. & S. 105% — 10714 Fed St. & Pleas. Val. Jack's Run.....5s. 
1922 M. & N. 90 95 | Ееа` St. & Pleasant Valley. Cons. 58. 
1915 J. & J. 100 102 Millvale, Etna & Sharpsburg.............. 5s. 
1912 J. & D. | 107%! .... || Pittsburg, Crafton & Mansfield........... 5s. 
SEA v Pittsburg Traction Co. Ist mtg. 58. 
| Pittsburg & Birmingham...... Ist mtg. 5s. 
Pittsburg & West End. lst mtg. 5s. 
*Pg'h., Allegh. & Manch. ., Gen. mtg. 5s. 
Second Ave. Traction Оо.................... бв. 
| Sub. Rapid Transit Railway Со.......... ба 
1905 A. & О 99 Providence R. I. 
1902 A. & O. sre. Date of Quotation—Feb, 19, 1898. 
1925, J.&D. 9814 9944 /@ : 
Newport Street Ry........ НЕР ВЕУ Coupon 5s 
United Trac. & Elec. Co.....1st mtg. к. 5s 
Date of Quotation—Feb. 19, 1898, 
1918 M. & S. 104 | ..... tBaden & St. Louis RR. Ist mtg. 5s. 
1914 J. & D. | 102 ... ||Cass Ave. & Fair Gds. Ry. .. Ist mtg. бв. 
1912) M. & N. 104 .... ||Oitisens’ Railway 00. . . 18 чи; > ба, 
1909) M. & B. | 102 esses |'{Oomp, Hts., Un. De. & Mer. Ter 20 
With interest. Unlisted. 


ONDS. 


New Orleans La. 
Date oj Quotation—Feb. 14, 1898 


PASSENGER RAILWAY. 


Amount. P : 
nteres 
"d Issued, Due periods. | Bid. | Asked. 
Í 
150,000 |1912| M. & N. | 102 
rere : 50,000 |1899 M. &N. 100, ы, 
000 | 8,000,000 |1943 J. & J. "d Ne 
819290 899,000 1903 J. & р. |1 110, 
5.000000 | 2,599,500 |1948| J. & J. | 96 4 
850, 350,000 |1907 F. & А. | 108 a 
800.000 | 800000 1912 J. & J. | 91% 
300,000 75,000 1906 J. & D. 9 
1,500,000 1834 J. & J. 85 90 
759.000 759,000 1909 M. & S. | 108 110 
8,000,000 | 1,966,000 11931 A. & O. 05 106 
12.500.000 | 7,650,000 1943 J. & D. 122 1:3 
1.500000 | 1,500,000 1904) J. & D. | 10524 108 
500000 | 500,000 1914 J. & J. Jen 
1.125.000 | 1,125,000 1924| ...... |*116 2107 
1.000.000 | 1,000,000 1905 RAY 777 or 
6/000000 | 6,000,000 1941 J. & J. |116 | 1 
2'000.000 | 2,000,000 11989 J. & J. 114 115 
1.000.000 448,000 1933 J. & J. Б 90 
250. 250.000 1941 А. ] NE 
ве 3,500,000 |1941 J. & J. | 107 108 
4500000 | 2,750,000 1941] M. & N. s 
7.000000 | 5,181,000 1945 ......... 105 107 
700.000 700.000 11900) _...... 108 
1.200.000 | 1,200,000 1902 J. & D. 118 15 
250.00 250,000 1922 M. & N. 118 122 
0⁰ 000 1906 J. & J. 
scie 289.000 1932, J. & D. |115 | 17 
1.100. 1.100.000 1914 F. & A. 97 101 
1000000 | 1,000,000 1914 Е. & А. | 100 "n 
1200.000 | 1,200.000 1910| M. & S. 116 js 
1.500.000 | 1,500,000 1915 J. & J. x 
5000000 | 5,000,000 1993, M. & S. 121, d. 
19 709 060 |1^,500,000 1997 F. & A. 5 
1,600,000 | 1,600000 1909 M. & N. | 108 по 
800,000 300.000 1909 J. & J. |10 17 
1.500.000 | 1,500,000 1922 J. & J 115 107 
350.000 350.000 1919 102 105 
5.000000 | 5,000,000 1037 J. & J. | 12872 | 1 
' oru СЫ? 1909 F. г< 35 103 "108 
50.000 150.000 1906 J. & J. 
2 988890 2:000 000 1912 F. & А | 10444 | 106 
"500.000 | 500,000 1948| J & J. | 108 105 
8. ГИЛ 
2,500,000 | 300,000 |1908) M. & 8 5525 
4,550,000 | 2,200,000 |1921 . % = 
350,000 310,000 1909 J. & J eso] wee 
300,000 ,000 1900) J. & S ZI 
100,000 100.000 1888 J. & J — aon 
150,000 "s V - 190] ect Eyes t... 
250,000 250.000 1905 J. & J. сае 
500,000 458,000 ||91]| J. & J. es 
1.125.000 367.000 heat M&S. |t | Ses 
5.698.210 r ЧАН оаа 2 wh 
i 1910 ) & J. Zio 
200.000 200,000 1910 
1,300,000 1.018.000 1917 F. & A | 104 | 105 
100,000 100000 1903 A, &0 |== alae 
500,000 500,000 1911 A, & O. * аер» 
29,735,000 29,724,876 Tet A. & O. ue 
250,000 | 216.000 1906 д & О. 115, 
750.000 | 750.009 1828 M. & N. 1145 | 115 
500,000 500,060 181 M. & S. |. 95 
875,000 875,000 1930 J. K. J | enn m Ne 
1,250,000 | 1,250,000 127 A. & O. | 11534) 1161, 
1,500,000 1,500,000 1930 J. & J. 110 ж 
50,000 50,000 1918 J. & J. 1074 ...... 
1,250,000 ^ 1,250,000 1912 J. & J. "t 
750.000 | 750.000 1929 M. & N. 106%) . 
250,000 250,000 1924| J. & J. 1051 7" 
750,000 750,000 1927 A. & O. . p. 
1,500,000 | 1,500,000 1929 M. K W. 1051; 
500,000 | 500,000 |1922 J. & J.. 
1,500,000 1 400.000 190 A. K O. III | 114 
2,500. 000 2,000,000 1984 J. & D. ive Mx 
500,000 500,000 1918 M. & S8. 
9.00000 50000 1910 J. & D. |... 
, , 8,247,000 1988 M. & 8. 106 “io 
250.00€ 250,000 1916 J. 
2,000,000 | 1,001,000 1912 J. & x 102 — 
2,000,000 4,500,000 |1907 J. & J. 108 
1,000,000 | 1,000,000 1918! J. & J. м 
"With 1 atenest 


ELECTRICITY. 


L Vox. XIV., No. 7. 


PASSENGER RAILWAY. 


Amount. 
— — — Interest 
Authorised. | Issued. |Due| periods. 


St. Louis. 
Date о) Quotation—Feb. 19.1898 


Fourth St. & Arsenal St. By..lst mtg. ба. 350, 000 $50,000 1908 J. & J. 
Jefferson Avenue Бу............ Ist mtg. 5s. 400,000 400,000 1906 M. & М. 
Lindell Ry. Co. seen. lat mtg.5s| 1,500,000 | 1,500.000 1911 F. & A. 
Missouri RR. Coo e> 1,000,000 700,000 1916 M. & 8. 
1210080 City RR. Oo. . Ist mtg. 68. 400,000 800,000 1910 A. & O 
eople'a RR. Со..................... Ist mtg. 68. 125,000 125,000 1902 J. & D. 
[People's RR. Oo.................... Jd mtg. 7s. 75,000 75,000 1902 M. & N. 
People's RR. Co................ Cons. mtg. бз. 1,000,000 800,000 |1901| J. & J. 
St. Louis & E. St. L. Electric. Ist mtg. 6. 75,000 75,000 1905 J. & J. 
St. Louis RR. Со..................... lat mtg. 58. 2,000,000 2,000,000 1900 M. & N. 
St. Louis & Sub. Ry lat mig. g. 58. 2,000,000 | 1,400,000 1921 F. & A. 
At. Louis & Sub. Ry................ Income 58. 800,000 ›,000 |......| . . 
Southern Electric Ry... Cons. mtg. бя. 500,000 500,000 1909 M. & N. 
Taylor Avenue St. Ry. lst mtg. g. 68. 500.000 500,000 1918! J. & J. 
nion Depot RR. Co.., Ist cons. mtg. 68. 1,091,000 1,091,000 1900 A. & O. 
Union Depot RR. Co.. . . . Cons. mtg. 68. 3.500, 000 | 1,737,000 1918 J. & J. 


tControlled by St. Louis RR. Co. 
{Controlled by Union Depot RR. Oo. 
{Controlled by Lindell RR. Co. 
{$200,000 in escrow to retire Ist & 2d 
mtg. 
(боо 0o in escrow. 
e in escrow to retire 18$ mtg. 
oda. 
San Francisco Cal. 
Date of Quotation— Feb., 1898. 


California St. Cable RR. . Ist mtg. g. 58. 1,002,000 900,000 11915! J. & J. 
Ferries & Cliff House Ry.....lst mtg. 6s.| 650,000 650,000 1914 M. & S. 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 671,000 1921 A. & O. 

J. 


Market St. Cable Ry. Co.. .. lst mtg. g. 68. 8,000,000 
tMetropolitan Ry. Co. ]st mtg. 200,000; i,- шаш] улын 
fOmnibus Cable CO. . . .. It mtg. 68. 2,000,000 2, 000, 000 1918 A. & O 
f Park & Cliff House RR........ Ist mtg. 65. 850,000 350,000 1912 J. & J. 

Park & Ocean RR. Ist mtg. 68. 250,000 250 000 1914 J. & J. 
1 SE RR; 8 lst mtg. ба. — 700,000 700,000 |1912; M. & S 
Sutter St. Ry. Co. Ist mtg. g. 58. 1,000,000 900,000 11918 M. & N 

Controlled by Market St. Ry. Co. 

Washington D. C. 
Date of Quotation— Feb. 19, 18€8. 

Belt Ry. Co. ... G » mtg 58. 500, 000 450,000 1920 J. & J. 
Columbia Ry о. '^ mtg. 68. 500,000 500,000 |1914| A. & О. 
Eckington & Soldiers' Hom». mtg. 6н. 200,000 200,000 11911 J. & D. 
Metropolitan RR. Co. . Coll tr. cons. 6s. 500,000 500,000 |1901| J. & J. 

1850,000 in escrow to retire Ist mtg.bds. 

Miscellaneous. 
D. ile of Quotation— Feb. 19. 1898. 

Bridgeport Traction Oo........ Ist mtg. 58. 2,000,000 | 1.683,000/1923} J. & J. 
Buffalo (N. Y.) Ry. Co......Cons, mtg. 58.) 5,000,000 | 8,543,000 1931 F. & A. 
{Citizens’ St. R. (Ind polis). lst cons. m. 58 4,000,000 | 8,000,000 1933! M. & N. 
iE St. Ry. (Buffalo). Ist. mtg. 58. 3,000,000 | 2,366,000 1932 M. & N 
Columbus (О.) St. Ry. .. . Ist cons. g. 538. 3,000,000 | 2, 261.000 1932 J. & J. 
Consolidated Traction (N. J.). Ist mt E. 5 15,000,000 | 13,965,000 1933 J. & D. 
[Crosst'n St. Ry. (Colu's, O.). 13 tk. E. 5% 2,000, 000 572,000 193 J. & D. 
Denver City Cable Ry. let mtg. g. 68. 4,000,000 | 8, 800, 0001920 J. & J. 
Denver Con. Tram’y Co.. Con. in. g. 58. 4,000,000 922,000 11933) A. & G. 
Louisville (Ky.) Ry...18t cons. mtg. K. 57. 6,000,000 | 4,931, 00 11930 J. & J. 
Minneapolis St. Rx. Ist cons, mtg. g. 59 5,000,000 1,050, 0001919 J. & J. 
No. Hudson Co. Ry.(N.J.).Cons.nitg. 58 3,000,000 | 2,378,000 1928 J. & J. 
No. Hudson Co. Ry. (N.J.)..2d mtg. 58. 550,000 550,000 1928 M, & N. 
No. Hudson Co. Ry. (N. J.)) Deb. 68. 500,000 439,000 1902 F. & A. 
Paterson (N. J.) Rx. . . . Cons. mtg. g. 68. 1,250,000 1, 000, 0001931 J. & D 
Rcchester (N. Y.) Ry............ Ist mtg. 58. 8,000,000 | 2,000,000;1930, 4 K O 
Bt. Paul City Ry. Cons. g. 58. 5,500,000 | 4. 298, 0001937 
3t. Paul Ойу Ry............. .. Deb. g. 68. 1,000,000 | 1,000,000/1900| ᷓƷr 


151.000, 000 In escrow to гейге 18$ and 
d mtg. Бан. 
{$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
8760, 000 in escrow to retire bonds of 
О. C. St. RR. Со, 
87,000 in treasury. 
28960,000 res’ ved to redeem prior liens. 
118620,000 1n escrow. 


* With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date о) Quotation — Feb. 19, 1898, 


£dison Elec. Illuminating Oo., Boston. . . 2,026,000 |  ...... Quar. 154 
General Electric Oo.. gold coup, deb. 58. . 10,000,000 | 8,750,000 |1922| ......... 1004 
Pittsburg, Pa. 
Date of Quotation — Feb. 19, 1898. 
Allegheny County Light Co...............65. 500,000 . 911½/ J. & J. 105 | 4 
Alien City Electric Light. 48. 260,000 z 1913; A. & О, | ...... | ...... 
Westinghouse Elec. & Mfg. Co..Scrip 6s. 195,570 mersis ferne: М.&8. | .... |...... 
Miscellaneous.—(Feb. 19, 1898 ) 
Edison El. р. Oo. (N. York) Ist m. 58. . 4,312,000 | 4,312,000 1910 111 
Edison El. Illy. Co. (N. Y.) con. m. g. 58. 15,000,000 2,1*6,000 |1993 а 11434 
Edison Elec. Illg. Co. i p 2,500,000 1,500,000 |1940]  ......... 111 112 
Edison Electrice Light (Philadelphia). 2,000,000 NL OM эрир 103 | ...... 
Edison Шұ. Co. (St. Louis)) 4,000,000 А 1923 F. & A. 60 61 
Mo. Elec. Lt. Co. (St. Louía)...1st mtg. 69. 500,000 | 4 1909| A. & О. | ...... 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg. бя. 600,000 | ......... 1921) Q'eys ^ dus doses 
United Elec. Light & Power Co(N. Ү.)..) 5,000,000 |  ...... e 75 90 
TELEPHONE AWD TELEGRAPH. 
Miscellaneous. 
Date of Quotation— Feb. 19, 1895. 
American Bell Telephone. . . . 78. | 1898 T. & A. 100% 104 
Northwestern Telegraph Со................78. pm 3 И СЕТЕ жиз. 
N.Y. & N. J. Telep & Telg Со. gen. mtg. 0... EE E UB ее 
Chesapeake & Potomac Teleph. Co. . 58. . . ; 1911 J. & D.] 108% 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date oj Quotation—Feb. 19, 1898. 
American Electric Hoe сея e... - ÖB. 500,000 | 500,000 |....| . . 15 zs 
Armin on & Sims ng. .. | — tnn eec so | —— ton 6 ee ä 
РДА Smith Car Со.......... — ВВ ——X Se»... ]|1942| J. & J.| 95 100 
Oarborundum Mfg. Oo. ove $1905 өө» DB. 999992999 000000060 1904 М. & 8. [E е... 
Worthington Pump Co.... . . . . . . , COO S uus 7 45 
Uullsted Nominal. 


Asked. 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 103@10jc.; Lake, 103 lic.; cast- 
ing, 10g@ic. 

Interest upon the scrip of the Westinghouse Electric & Manufacturing Company 
to March 1 will be paid to holders of record on that date. 


The Third Avenue Railroad Company, New York, has declared a quarterly divi- 
dend of 2 per cent., payable February 28. Books will reopen March 1. 


The net earnings of the Edison Electric Illuminating Company of New York 
for the month of January were $295,307 as against $240,299 in January, 1897. 


Senator Wilcox's bill, amending the laws in relation to the powers of electric 
light aud power corporations by allowing extensions beyond city limits was passed 
inthe New York Senate on the 17th inst. 


The Syracuse (N. Y.) Rapid Transit Railway Company offers through E. C. 
Jones Company and Townsend, Whelen & Co., & new issue of $1,250,000 first mort. 
gage 5 per cent. fifty-year gold bonds at 101 and interest. 


In the suit of Carrie E. Read against the Brooklyn Heigbts Railroad Company, 
Brooklyn, N. V., for the loss of her husband, John J. Read, killed in a trolley acci. 
dent, the jury has brought in a verdict of $25,000, the largest in а death case ever re- 
corded in Brooklyn. 


The Edison Electric Illuminating Company of New York nas voted to incresse 
its capital stock by 15 per cent., offering the additional amount to present stock- 
holders at par. Payment is required in three equal installmente—on March 10, 
ra 2 aud August 2, The new stock does not carry interest or dividends until fully 
paid. 


The Detroit Telephone Company has put on the market $100,000 worth of 25- 
year gold bonds, bearing interest at 6 per cent. Tbe mortgage on the francbise, con- 
duits and apparatus of the Detroit Telephone Company, which secures the bonds, 
authorizes the sale of $600,000 worth of bonds on a plant of 5,000 telephones. The 
Ceutral Trust Company of New York is trustee. 


Mr. Lauterbach, counsel of the Third Avenue Railroad, New York, states em- 
phatically that there is no foundation for the rumor that a working arrangement 
between the Metropolitan Street Railway Company and the Third Avenue Company 
was in contemplation. He says: ''Such a project has never been suggested or 
considered, and there is not the slightest shadow of probability that it ever will be.” 


An order of sale has been made by United States Circuit Judge William H. Taft 
at Cincinnati to dispose of the property owned by the Cincinnati Inclined Plane 
Railway Company, known as the Main Street Electric line. The sale is ordered on a 
petition in foreclosure made by the Louisville Trust Company. Mr. Philip B. Spence 
of Semper Ky., has been appointed special master commissioner to make the 
sale. 


The issue of $2.000,000 of Chicago Passenger Consolidated 5 percent. bonds has 
been listed on the Chicago Stock Exchange. The bonds were issued some months 
ago forthe purpose of refunding old 6 per cents and paying off the floating indebted- 
ness of the Chicago Passenger to the West Chicago Street Railroad. The Passenger 
Company by means of the issue was enabled to fund all its outstanding floating obli- 
gations. 


The semi-annual statement of the United Electric Securities Company, Boston, 
for the six months ended February 1, 1898, is issued. Of the $8,000,000 collateral 
trust 5s sold $4,207,000 have been retired and cancelled from the proceeds of the sale 
of $4.631,500 of underlying bonds pledged assecurity therefor. The price at which 
the collateral 5s have been redeemed is about 3.213 percent. over the subscription 
Brice А The sales of the underlying bonds have been made at an average price of 
abont 87.63. . 


The Knickerbocker Telephone & Telegraph Company has been incorporated 
with a capital of $7,500,000 to construct and operate lines of telephone from New 
York City throughout New York State and New Jersey. The directors are Samuel 
B. Lawrence, Francis P. Lowery and Charles L. Horton of Manhattan Borough 
(New York), and John B. Summerfield, Henry M. Haviland, George E. Spencer and 
Henry E. Everdell of Brooklyn Borough. The company paid into the State Treasury 
at Albany an organization tax of $9.375. 


A trust deed hasbeen filed in the register's office at Knoxville, Tenn., by the 
Knoxville Electric Light & Power Company to the Union Trust Company of Phila- 
delphia, authorizing an issue of $100,000 of bonds that will bear interest at the rate 
of 5 percent., the principal and interest being payable in gold. The instrument 
states that $50,000 of the issue ghall be used in the payment of outstanding bonds of 
the company. Further, that 850,000 shall be used in the payment of the issue of 
bonds ot the Schuyler Electric Light & Power Company. 


The personal property of the Home Telephone Company was sold at sheriff's 
sale at Pittsburg, Pa., on the 17th inst., to C. E. Phelps & Co., of Baltimore, for use 
of Martin Meyerdick, for $100. Phelps & Co. issued an execution against the com- 
pany in December for 516, 190.03. The assets of the company consisted of the ре 
it had erected and the conduits that were placed in the streets, and the office Гитт! 
ture of the company. The company had expended over $70,000 in Pittsburg to sup- 
ply cheap telephones. 


A bill has been introduced in the New York Assembly incorporating Eugene 
Treadwell, Nathan Ottinger, Herman J. Katz. B. Franklin de Freece and Edgar M. 
Johnson as the New York Water & Electric Power Company, with principal office In 
New York City. The capital is fixed at $100,000, with privilege to increase it to 
$25,000,000. The purposes of the corporation will be the storage, transmission, " 
and use of water for the generation of hydraulic power and other forms of force an ; 
energy capable of being derived therefrom, especially electricity, and for the pur 
poses of manufacturing, mining er agriculture, and the transmission, supply, distri- 
bution and sale of such power or powers to the various civil divisions of the State 
for commercial, manufacturing, propelling, navigating and other purposes. 


Formal announcement was made on the 15th inst. that a controlling interest in 
the stock of all the independent electric light companies of Philadelphia had been 
acquired by the Pennsylvania Manufacturing Light & Power Company, incorporat 
under the laws of New Jersey, with a capital of $15,000,000. The announcement was 
inade by Martin Maloney. president of the Pennsylvania Heat, Light & Power со 
pany, which absorbed the local Edison company through.the medium of a collatera 
trust two years ago. The new company will issue $15,000,000 collateral 5 per cont 
gold bonds in exchange for the stock of the minor companies. No organization 0 
the new $15,000,000 enterprise has been effected yet, but Martin Maloney will un- 
doubtedly be made president. 

The Massachusetts Railroad Commissioners’ report, issued last week, ош 
the annual reports of 93 street railways for the year ending September 30, 1897. m: 
aggregate gross receipts of these roads were $15,898,839; operating expenses, $10, 243: 
040; net, $4,994,799: charges, $2,401,652; balance, $2,593,147; dividends, 51.965, ts, 
surplus, $627,904. The figures for the same period in 1896 were: Gross гесер 


$14.900,942; operating expenses, $10,563,371; net, $4,337,571; charges, ее 


alance, $2,280,776; dividends, $1,802,847; 29. говв 8886 
balance, $2,280,776; dividends, $1,802,847; surplus, $477,929. The g $1,026,502. 
sped seb 
iles, max 

ө total 


companies in 1897 were $67,509,916; gross liabilities, $66,483,414; surplus, 
The Commissioners’ report includes the reports of ten more roads than wer 
tion in 1896. Main track constructed during the year amounted to 137 m 
ing a total of 1,517 miles, of which only 12 miles are operated by horses. 
number of passengers carried is 308,684,224, an increase of 10,825,281. 
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EDITORIAL NOTES. 


Electricity as a means of 
controlling the engines of 
war plays an important 
part. This is especially the 
case with submarine mines 
and torpedoes which are kept under thorough control 
and made to act at the proper time tbrough the in- 
fluence of the electric current. Submarine mines 
have been extensively used in modern warfare, nota- 
bly during the civil war in this country and during 
the Franco-Prussian conflict. The last decade, how- 
ever, has seen extensive improvements in the meth- 
od of firing mines due to the rapid development of 
electricity. 

Probably the simplest form of mine, and the one 
most extensively used until electricity came into 
general use, was that known as the contact mine, 
which consisted of an iron case containing an ex- 
plosive attached to a cable, the latter having its 
lower extremity fastened to an anchor of some sort. 
The iron case was provided with a number of firing 
pins, any one of which being brought in contact 
with the hull of a ship fired а percussion cap and ex- 
ploded the charge. As will readily be seen, these 
contact mines are not in any way under control, and 
were equally dangerous to friend and foe. With а 
view to remedying this evil, what is known as 
the eleotro-contact mine was invented. In this 
device the firing pins on the case containing the ex- 
plosive, instead of exploding а percussion cap when 
brought in contact with an object, act ав а switch by 
closing one opening in an electric circuit. Another 
switob is located in this same circuit at a station on 
shore, so that in order to fire the mine it is necessary 
to close the land switch at the same time that one of 
the pins has been driven in by the hull of a vessel. 
If this is not done no explosion takes place, which 
enables friendly vessels to pass in and out without 
fear of accidentally running foul of a mine and 
being blown up, as would be the case with the 
ordinary form of contact mine. 

Numerous electrical inventions have been patented 
from time to time for controlling and firing subma- 
rine mines. One of these inventions consists in an 
ingenious arrangement for holding a mine down 
near the bed of a bay or other body of water, to 
enable friendly vessels to pass over it in safety. The 
device consists in a loop fastened to the anchor and 
to а point on the cable near the mine. In a hollow 
opening in this loopa small charge of an explosive 
is placed which can be fired from the shore by 
means of a spark from an electrio battery. In burst- 
ing, the loop is destroyed and the mine immediately 
rises the full length of its cable and to within a few 
feet of the surface. The mine itself may then be 
fired from the shore in the ordinary manner. 

In deep water, or. where à strong ourrent exists, 


Submarine [ines 
and 
Eiectricity. 


reoourse is had to what is known as ground mines. 
These consist of large charges of gun cotton or other 
high explosive held in or near the ground by means 
of mushroom anchors. Mines of this character being 
too far below the surface to be fired by coming in 
contact with the hullsof vessels, arrangement has to 
be made to ascertain exactly when a vessel is over a 
mine in order to know when to fire it. This is ao 
complished by a very simple method, although an 
extremely ingenious one. An electrio circuit extends 
from the mine to two stations on land at no great 
distance from one another. At each of these stations 
a break occurs in tbe eleotrio cirouit, and in order to 
explode the mine both of these breaks must be olosed 
simultaneously. А telescope is mounted at each 
station on a pivot, which permits of its being swung 
in а horizontal direction, and so arranged that 
when pointed at the mine it closes the cirouit at 
that station. Thus all that is necessary to do is to 
keep both telescopes pointed at an enemy’s vessel as 
it advances, and when the latter passes over the 
mine both switches will be closed, the circuit com- 
pleted and the mine exploded. 


Innumerable other devices have been brought out, 
in which electricity invariably plays an important 
part, for carrying on warfare of this nature. What 
is known as the observation mine, an improvement 
over the electro-contact mine, is one of these. In a 
mine of this character the firing mechanism and the 
explosive аге in two distinct and separate recepta- 
cles, placed one above the other on a cable. The 
contact buoy which contains the firing pins floats a 
few feet below the surface of the water, the mine 
itself heing located several feet below it. With 
mines of this desoription there are always two Separ- 
ate and distinot electrical oircuita leading to the 
shore. One is known as the firing circuit, while the 
other, in cirouit with the firing pins on the upper re- 
ceptacle, rings a bell at the shore station whenever 
one of the pins isdriven in by coming in contact 
with an object. Mines of this description are 
usually placed in groups, all the wires being brought 
together at a switchboard at the firing station. An 
operator stands ready at hand, and as soon as а bell 
rings the switoh corresponding to that bell is closed 
and the mine exploded. 

The advantage of the observation mine is that 
contrary to what its name implies, no observations 
have to be taken to locate the position of an enemy. 
The operator, in a bombproof chamber underground 
simply watches the switchboard and awaits a signal. 

It is the aim and ambition of inventors to desine 
some means of exploding a torpedo charge or a mine 
at a considerable distance by electricity without any 
intermediate connection such as wires. Possibly an 
arrangement of this nature will be forthooming in 
the future, worked on somewhat the same principle as 
Marooni's wireless telegraphy, by means of Hertzian 
Waves, 
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We are living now in what might 

The Diesel justly be termed an age of progress. 

Motor. During the last half century many 
important and valuable inventions 
bave appeared and most of the machinery and appa- 
ratus then in use has since been developed and 
brought to a high state of efficienoy. Probably the 
machine that bas been least affected by the onward 
march of progress is the steam engine. This prime 
mover is now practically in the same comparatively 
crude state that it was fifty years ago, if we except 
possibly a few minor improvements tending to make 
the machine more compact aud to facilitate the 
cleaning and oiling. As far as the efficiency is con- 
cerned, it still leaves much to be desired, the modern 
stationary steam engine wasting, as is well known, 
iu the neighborhood of 87 per cent. of the energy in the 
coal. One cannot help but be forcibly impressed 
with the difference between an eflicienoy of 13 per 
cent. in the steam engine and the high efliciency of 
96 to 97 per cent. in electrical machines that manu- 
aoburers of the latter are willing to guarantee. 

At the present time there is said to be a prime 
mover under construction in St. Louis that will 
show a marked improvement as far as efliciency is 
concerned over our present stationary steam engines. 
This motor was perfected a short time ago by Mr. 
Diesel in Germany and is now being manufactured 
under patents granted to the inventor. From num- 
erous tests that have been made it is claimed that 
the Diese] motor has an efficiency of from 25 to 30 
per cent., or more than twice the efliciency of our 
steam engines. The fuel used is petroleum, of a low 
grade of lamp oil, the amount consumed varying 
from .48 pound to .55 pound per horse power. The 
process for converting the heat energy of the fuel 
into work consists in compressing air to a degree 
producing a temperature above the igniting point of 
the fuel which is to be consumed, then gradually 
allowing the fuel for combustion to mix with the 
com pressed air while expanding against a resis'ance 
suflicient to prevent an essential increase of temper- 
ature and pressure, then shutting off the supply 
of fuel and allowing further expansion to take place 
without transfer of heat. 

In the Diesel motor cylinder condensation is re- 
duced to a minimum or entirely avoided by using 
only permanent gases as the vehicle of the expansive 
force of heat, "There i8 naturally less loss of heat to 
the cylinder walls, owing to the fact that the gases 
used have lees conducting power than steam. The 
sudden blow on the piston which frequently occurs 
in the steam engine as shown by indicator diagrams 
is said to be entirely avoided in the Diesel motor. 
In the latter there is less than 7 per cent. clearance, 
and even this small space is filled with compressed 
air to a pressure of 500 pounds at an exceedingly 
bigh temperature, Petroleum is slowly and gradu- 
ally injected into the space previously mentioned 
during à predetermined part of the stroke by means 
of compressed air, compressed by a separate pump 
to a higher preseure than that in the working oylin- 
der. The result is claimed to be a gradual and com- 
plete combustion resulting in a noiseless and odor- 
less exhaust. 

In appearance tlie motor much resembles a vertical 
marine steam engine. The main cylinder and air 
pump are both single acting. ‘The cylinder heads as 
wellas the cylinder are water Jacketed, When the 
engine is in operation a small reservoir is kept sup- 
plied by the air pump to a pressure of about thre 
atmospberes higher than that in the main cylinder. 
This air is used for injecting the petroleum while 
the engine is working, and also for starting. When 
running, this engine is said to require little or no at- 
tention except to see that the oil cups are kept filled. 
The oiling of the main cylinderand of the air pump 
is done under pressure, the oil being forced in on 
the level of the lowest position of the upper packing 

ring. 

The engine which is now being constructed in St, 
Louis will be of sixty horse- power, and will more- 
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over be the first that bas ever been built in this 
country. A small Diesel motor is said to be on its 
way from Germany to New York City, where it will 
be used for running a dynamo at the Electrical Ex- 
hibition which is to be held in Madison Square Gar- 
den in May. 

From the tests that have been made abroad it 
appears as though Mr. Diesel’s invention was 
destined to fill a long felt want, for there would 
seem to be little use in striving to increase the 
efliciency of dynamos and motors by a fractional per 
cent. when such a large percentage of the energy of 
fuel is lost at tbe very start in the prime mover. 
With an efficiency of 25 to 30 per cent., as is claimed 
for the Diesel motor, the cost of fuel in an electric 
lighting plant, for instance, would be reduced by 
one-half or more, which should mean cheaper light 
for the consumers. 

Although the Diesel motor would seem to be a 
step in the right direction, it is by no means an ideal 
machine as yet, for no apparatus can be looked upon 
as ideal that wastes 70 to 75 per cent. of the energy 
transmitted to it. It isgratifying to observe, how- 
ever, that this difficult problem has been grappled 
with and partly solved, and undoubtedly it will not 
be many years before a prime mover makes its ap- 
pearance that will have an efficiency in keeping with 
that of our electrical apparatus now in general use. 

x * + 
In an editorial which ap- 


Electro- peared іп our issue of Au- 
Metallurgical gust 18, 1597, we stated tbat 
Industries. Mr. Kershaw would describe 


in detail such electrolytic 
processes as bave met with the greatest success 
abroad. His various contributions that have ap- 
peared in ELECTRICITY from time to time on electro- 
lytic soda and bleach, on the Siemens & Halske gold 
recovery processes, and on the extraction of zinc 
from its ores, have been valuable additions to tbe 
literature on these subjects. 

In this issue appears an illustrated article by Mr. 
Kershaw, describing in detail the IlIargreaves-Dird 
process of producing alkali and the results that 
have been attained after two years’ experimental 
work at Farnworth, where the plant is located. The 
experiments were carried on with a view to deter- 
mining the most suitable size for the electrolytic 
cells, and to ascertain exactly the proper method of 
working previous to the construction of a larger 
plant, to be located at Cheshire, for the production of 
alkali on a large commercial scale, 

It is universally acknowledged that in certain of 
the electrolytic processes Earope, especially England 
and Germany, is far in advance of the United States. 
On the other band, in the electrolytic production of 
copper this country is in advance of Europe, and 
turn8 out more copper by means of electricity than 
all the countries of Europe combined. Although 
processes for the deposition of metals have been 
known for many years, electro-metallurgy has made 
rapid progress only during the last decade. Up 
to ten oz twelve years ago the attempts to produce 
or separate substances by electrical processes were 
mostly in the way of experiments, but it is these 
investigations that bave paved the way for the flour- 
ishing industries in this line that exist to day. It 
can truthfully be said thatat the present time there 
is no metal that cannot be deposited electrolytically, 
if we except possibly lead, and even this refiactory 
substance can be deposited under certain conditions. 
Аз i8 well known, electro-deposition is exceedingly 
useful and can be advantageously applied to a variety 
of purposes, as for instance, goldsmith work, statu- 
ary and sculpture. Zinc can now be extracted 
from its ores electrolytically, aud, as Mr. Kershaw 
has pointed out, there are establishments in Ger- 
many where electro-deposition of zinc is effected. 
In England the Cowper-Coles process, so ably de- 
soribed by Mr. Kershaw in a recent issue of ELEc- 
TRICITY, is employed to deposit zino on hulls of 
ships, espeoially torpedo boats. 
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In the United States the first plant for the refining 
of copper by electricity was built some ten years ago 
by Edward Balbach at Newark, N. J. At that time 
the plant just mentioned and a plant shortly after- 
wards erected at Bridgeport, Conn., were the only 
large electrolytic plants in this country. To show 
the rapid progress that bas been made in this 
industry, it is only necessary to state that at the 
present time we have eleven electrolytic refineries, 
which produce in the aggregate about 124,000 tons 
of copper annually, or almost tive times the amount 
that is produced in the same way in Europe. 

An excellent idea of the growth of this branch of 
industry in this country can be obtained by referring 
to Mr. Kershaw’s article on the electrolytic copper 
industry which appeared in our issue of November 
17, 1897, in which the prodaction of copper for the 
four years previous to and including 1896 is given. 
In 1893 this country is said to have produced 37,503 
tons of electrolytic copper; in 1894, 57,500 tons; in 
1895, 87,000 tons, and in 1896, 124,000 tons. Dur- 
ing this same period Europe produced but a total of 
100,000 tons, or 25,000 tons a year. 

Although it has been known for many years that 
potassium cyanide was a solvent of gold, it is only 
recently that processes of this nature have been tried 
on apything like an industrial scale. 

According to Mr. Kershaw, potassium cyanide 
processes fur the recovery of gold have not as yet 
been attempted upon an industrinl scale in abroad, 
80 that it would seem that even in this branch of 
electro-chemistry we are in advance of Europe, 88 
several processes of this nature bave already been 
worked successfully in western portions of this coun- 
try. A plant located at Metal Cieek, Cal., and 
known as tbe Sbasta Gold Extraction Company's, is 
said to have been operated successfully as long as the 
local ores lasted. Another company was formed 
some time ago at Denver, Col., known as the General 
Gold Extracting Со vpany, which operated for some 
time under United States patents based on the Pela- 
tan-Clerici process, a process that apparently differs 
only slightly from that of Siemens & Halske, and 
which consists of a treatment of the crashed ore by 
agitation in a dilute solution of potassium cyanide 
by means of an electrio current. 

The eleotro-iuetallurgioal industry may be said to 
be in its infancy, better arrangement of apparatuses 
being constantly devised and processes perfected. 
Mr. Kershaw’s articles, describing in detail the van- 
ous processes wbicb are now being tried in Europe, 
and the results obtained so far are extremely valu- 
able as furnishing a means of comparison between 
the progress that has been made abroad and in this 
country. It is further extremely gratifying to ob- 
serve that we in no wise suffer by this oomparison. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


Іх one of the daily papers Mr. Thomas А. Edison 
is credited with the following statement : . 
There ів only one ' scope," and that is the kinetoscope ; 


і jec А. 
ouly one “ graph," and that is the projectograpli. : 
I shall. drive them out о 


others are piratical imitations. 
arter. 


the field, taking no prisoners and showing no qu 
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Do They Keep a Buffet There ! 


(From the Boston Advertiser.) — 
A traveling man who sells supplies to the ч, 155 
trie Company says that it is a veritable tonic to i 
worksof the company at Schenectady. There " Ait 
rush of work and the business is being done а s x is 
As he espreseed it, the company bas ани s aid 
and the signsof prosperity are plainly to be foun 
where 
\ must 
As the stockholders of the G. E. 1 жу 
necessarily be very much run down 10 We ai s 
ing dividends that have been constantly bm dim 
by the various booming agencies of the d is 
might be well for them to visit the works an 
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some of the tonic referred to in the above paragraph. 
tainly avail themselves of this op- 
portunity to get their health restored, a8 promises 
and predictions have long since ceased to bring re- 
lief and now only aggravate their malady. 
х * + 

FREQUENT disagreements between the opinions of 
эп editor o' a country paper and one of his sub- 
scribers recently brought out the following: 
‘Brother, don't stop your paper just because you 
don’t agree with the editor. The last cabbage you 
sent us didn’t agree with us either, but we didn’t 
drop you from опг subscription list on that account. 


y * + 
The Value of Their Contracts. 

The Metropolitan Street Railway Company of New York 
{з about to erect the largest power house in the world at 
the foot of East 96th street. It will take 300 COO worth of 
machinery to equip it and the General Electric Company 
has been given the contract. The station will bave a ca- 
pacity of 70,000 horse-power.— Floating item. 

Is this another sample of the boasted prosperity of 
the General Electric Company? Where is the profit 
in taking a contract to install electrical machinery 


at $4.29 per horse-power ? 
+ NK + 


A NOVEL use to which the telephone was put was 
related as follows in a recent number of the New 


York Sun: 

А Chicago man had a fox terrier of which he was very 
proud, and the dog was completely devoted to hlm. He 
had to go to some place in Michigan on business which 
kept him away for several days. As soon as he had gone 
the dog began to suffer from a severe attack of loneliness. 
He wouldn't eat, and Jay about moping until the man’s 
wife was afraid the terrier would die before his master’s 
return. Onenighttbe man went into the station of the 
town where he was stopping and said that he wanted to 
talk to his dog. 8o connection was made with his house 
and the receiver was placed to theterrier'sear. Instantly 
he recognized his master'a voice and began to frolic about 
and bark at a great rate. Two or three times after that the 
Chicago man repeated the performance, and he didn't 
mind the $10 or $12 that it cost him in the least. 


+ N + 
The Last Application. 

At San Francisco a company, composed of James 
McKendrick, Abrabam Blumenthal, William Loewi, 
J. C. Meyerstein and L. F. Humphrey, bas been in- 
corporated, with a capital stock of $1,000,000 and 
bearing the name of the Electric Mortar Hardener 
Company.“ If this is not running electricity into 
the ground, it comes pretty near to it; still if the 
process gives us stiffer mortar than some of our 
builders have been known to use, the company de- 
serves success. 


They should cer 


& N + 

THE Signal Cffice of the War Department at Wash- 
ington is said to be deluged these days with sugges- 
tions and plans, with balloon, flying machine and 
other warlike devices, all of which appear to have 
some fatal defect. One genius is positive he has 
solved the problem of aerial navigation, and thinks 
his airship would be of inestimable value to the 
Government in case of war. His machine is in the 
form of a fish-shaped balloon, with eleotrically-oper- 
ated propellers. Another would-be inventor sug- 
gests putting a powerful magnet in a torpedo which 
would lie along the shore. A steel ship passing in 
the neighborhood would, in tbe opinion of this 
gemas, draw the torpedo up to its side, to be imme- 
diately followed by an explosion and the sinking of 
the vessel. There is certainly nothing like baving а 
vivid imagina tion ! 

* N ях 

JH is stated that the Electrolytic Marine Salts 
Company, which was originally founded on а beav- 
ешу vision and was organized to extract gold from 
sea water, and which we referred to in our issue of 
December 1, 1897, is now operating 100 machines, 
each of whioh extracts daily an average 7.87 penny- 
weights of gold and almost 15 pennyweights of 
silver. In otber words, the plant is said to yield in 
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gold alone about $125 a day on a $50,000 invest- 

ment. Ninety-one per cent. dividends such as this 

are certainly few and far between. Is this another 

stockjobbing soheme ? 

THE MEASUREMENT OF INSULATION RESISTANCE 
BY ALTERNATING CURRENTS.” 


For some time past, a rule has been in force in 
Germany which requires that the insulation resist- 
ance of any electric installation which is to be con- 
nected to the supply mains shall be at least equal to 


1,000,000 
—— ———— ohms, when л is the number of lamps fixed; 


n 
and, further, that the test shall be made with a 
pressure equal to that at which the circuit will be 
worked, In order to avoid the necessity of carrying 
about a battery capable of giving a testing pressure 
equal to the working pressure of the circuit, various 
methods have been suggested of making the test by 
means of current taken from the supply mains; and 
these methods, particularly in the case of alternating 
current supply, have lately formed the subject of 
articles in both German and French technical jour- 
nals. 

One of the methods prop*sed consists of connect- 
ing one pole of the supply mains through an alter- 
nating current voltmeter to the circuit to be tested 
whilst the other pole of the supply mains is 
earthed, the inaülation resistance being calculated, as 
in the case of direot currents, from the formula, 

V — vV 

R GN үа where G isthe resistance of the 
voltmeter, and V and V' respectively the readings of 
the voltmeter when connected between the two poles 
of the supply mains, and between one pole and the 
circuit under test. Objection is taken to this 
method, because the resistance of the ordinary eleo- 
tro-magnetic voltmeter for alternating currents is 30 
low that the instrument cannot be used to measure 
the insulation resistance of a circuit where the 
number of lamps fixed is small. The objection is, of 
course, an important one, but we don’t think that ac 
curate results would be obtained by this method, 
even on circuits of which the insulation resistance 
came well within the range of the voltmeter, unless 
this latter was specially arranged so that the non- 
indactive resistance in series with the working coils 
formed a very large percentage of the total resistance 
of the instrument. Again, although one pole of the 
mains might be earthed if each installation was fed 
by a separate transformer, there would be very great 
objectione to the earthing of one pole of a low ten- 
gion distributing network. 

To get over tbe first-named difficulty of want of 
sensitiveness, an instrument has been devised by the 
Allgemeine Electricitats Gesellschaft in which the 
fixed coil is connected across the terminals of the 
supply mains, and is arranged to take a ourrent of 1 
ampere or more so as to produce a very strong field, 
whilst the circuit of the moving coil, which is of 
high resistance, is connected between one pole of the 
supply main and the circuit to be tested. This type 
of instrument should certainly give much better re- 
sults than the ordinary voltmeter, but the objection 
to earthing one pole of the supply mains still re- 
mains, and renders this particular method of testing 
inadmissible in many cases. А slight modification 
of the method of testing would render the earthing 
of one pole unnecessary, but it would at the same 
time reduce the testing pressure from that between 
the supply mains to the pressure between oue pole 
and eartb; and this might be anything between the 
full working pressure and half that amount, acoord- 
ing to the condition of the distributing network. Of 
course, the objection to earthing might be removed 
by using a small equal ratio transformer to supply 
the testing curient, but this would be nearly as 
cumbersome to carry 10und as the testing battery. 


From the Electrical Review, London. 


A bridge method has also been proposed and tried, 
the galvanometer being replaced by a telephone, and 
the battery by a connection to the supply mains, 
whilst the terminals to which the unknown resist- 
ance is usually connected are joined up, one to the 
circuit under test and the other to earth. Thi 
method has been tried with & working pressure 
120 volts and a frequency of 50, but was not found 
sensitive enough to give satisfactory results, aud 
although it is stated that accurate measurements 
could be made when the testing current was supplied 
by an induction coil instead of from the supply 
mains, the method does not appear to us to haveany 
advantages likely to bring it iuto general use. 

If any method is to be used in which the testing 
current is taken from the mains, we would suggest 
that the circuit to be tested should be connected to 
one pole of the supply mains through a non-in- 
ductive resistance, and that the potential differences 
between the terminals of this resistance and be- 
tween the supply couductor and earth should be 
measured by an electrostatic voltmeter. The insu- 
lation resistance of the circuit would be given by 


V -— V’ 
when r is the value of the non- 


R= Хх 


V^ 
inductive resistance, and V aud V^ respectively the 
readings of the voltmeter when connected to earth 
and across the terminals of the resistance. The 
value of the resistance, 7, must, of course, be such 


R 
if R is the highest 


that it is at least equal to 
r—1 

insulation resistance to be measured and z the ratio 

of the highest and lowest readings of tbe voltmeter, 


Mean Horizontal Candle-Power. 

The mean horizontal candle-power of an incaudes- 
cent lamp is usually taken as the measure of the 
light emitted. This is perhaps the best measure- 
ment to take, but with certain of the new types of 
filaments will have to be replaced by the mean 
spherical candle.power. The meau horizontal can- 
dle-power can be obtained either by the laborious 
method of taking a large number of readings at dif- 
ferent angles, or by spinning the lamp во as to obtain 
optically the mean caudle-power. "There have been 
doubts, though, on this spinning process as to 
whether it will give accurate results. Deformation 
of the filament due to centrifugal force would be the 
most likely cause of error, if апу. Mr. C. P. Mat- 
thews contributes an article ‘on this subject to the 
current number of the Physica! Review, Mis experi- 
ments were carried out at the Purdue University, 
and show conclusively that no such error existe, 
Thus the whirling lamp gave a mean horizontal can- 
dle-power of 9.619, while the figures obtained by 
plotting the series of readings for different angles 
and integrating the curve was 9,655 o. p. Tha 
shows an error of .06 per cent, only, which is very 
well within the limits of photometric accuracy. 


The Naval Appropriation Bill. 

Among the items contained in the Naval Appro- 
priation bill are the following of interest to the eleo- 
trie industry: An addition to the electric light system 
at the Brooklyn Navy Yard, $15,000; steam genera- 
tor for heating purposes and electric plant at the 
League Island Navy Yard, $5,500; for improvement 
of the electric plant at the Washington Navy Yard, 
$16,000; for enlargement of electric plant and con- 
centration of steam at the Norfolk Navy Yard, 
520,000; extension of the electric ligbt system at the 
Mare Island Navy Yard, $15,000; for electric plant 
for Puget Sound Naval Station, $9,800, 


The General Electric Company owed on January 
1, 1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its common stock since August, 1893, 
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of the cell is led away by the vertical pipe seen to 


THE ELECTBRO-CHEMICAL AND ELECTRO 
METALLURGICAL INDUSTRIES OF EU- 
ROPE. 


BY JOHN В. С. KERSHAW, F. I. С. (LONDON). 


Chapter XV.—The Hargreaves-Bird Alkali Process. 

In Chapter IV* of this series, a desoription of the 
cell patented by Messrs. Hargreaves & Bird was 
given, together with figures showing the results ob- 
tained in trial tests extending over 59 days at Farn- 
worth, In Chapter VIIIf reference was made to the 
industrial trial of this process about to be inaugu- 
rated by the St. Gobain Chemical Company in 
France. The writer is now enabled to give further 
details of the trial runs of this process at Farnworth, 
this information having been obtained by him dur- 
ing two personal visits of inspection of the plant, 
made in November, 1897, and January, 1898. 

The request made for permission to visit the works 
at Farnworth was cordially granted by the com- 
pany’s managers, and every facility was afforded to 
enable the writer to acquaint bimself with the de- 
tails and working resulta of the process. He takes 
this opportunity ‘of acknowledging the courtesy of 
Mr. James Hargreaves and Mr. C. C. Connor on the 
occasion of his two visits. Тһе experimental work 
at Farnworth has now been carried on for over two 
years, and the form and size of cell, and the method 
of working, most suitable for the larger plants now 
contemplated are stated to bave been finally settled. 
It is somewhat unusual to find any company in pos- 
session of valuable patents taking so muoh time and 
trouble to find out the best conditions of work be- 
fore selling their patents to the general public. As 
a general rule the patents are sold first, and the best 
conditions of work are found out afterwards—at the 
publio’s expense. Too often there are no best con- 
ditions of work to be found, and the public is left in 
possession of worthless patents. The change inaugu- 
rated by the General Eleotrolytic Parent Company is 
refreshing to those who seek honesty in business and 
industrial affairs, and one can only hope that the ex- 
ample they have set will find more imitators on both 
sides of the Atlantio. The energy at Farnworth is 
supplied by an Otto gas engine of 14 nominal horse- 
power, driven by gas from a Dowson gas producer. 
This engine drives a dynamo, made by Holmes of 
Newoastle, by belting at 350 revolutions per min- 
ute. The dynamo is built to deliver 2,200 amperes 
at 5 volts. The whole of this current is used in the 
single large cell that has now been in operation for 
some months at Farnworth. 

Internal dimensions of this cell are 60“ x 120“ x 
14" wide. Mr. Hargreaves claims that it is the 
largest electrolytio cell for the prodnotion of alkali 
that has yet been built. Ib represents in fact one 
unit of the larger plant about to be built, and this 
will only differ from the plant at Farnworth in the 
number of such cells that are erected. The external 
appearance of the cell is illustrated in Fig. 1. The 
interior of the cell, after removal of one of the com- 
bined diaphragm cathodes which form its sides is 
shown in Fig. 2. The five vertical columns of 
rough blooks are the anodes. These are formed by 
roughly shaping blocks of gas earbon, each of which 
is pierced by a perfectly round 3“ hole. These 
blocks are then fitted on to a central conducting 
shaft made of a lead-copper alloy, and. the parts 
where bare metal is exposed are covered with a 
special cement, Six of these built-up anodes аге 
used in this large cell, and they are stated tu be 
superior in working results to any forms of carbon 
anode yet tried. These anodes are the invention of 
Mr. С. C. Connor of Belfast, one of the directors of 
the company, and the patents are now owned by the 
tí General Electrolytic Parent Company, who like- 
wise own the Hargreaves-Bird patents. 

The solution of carbonate of soda found in the two 
outer or cathode chambers of the cell runs away 
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continuously into the small iron vessels placed below 


the oell. 
Samples of this liquor were taken on both occasions 


by the writer, and these yielded on further examina- 
tion the following mean resulta : 


Sp. Gr. % Na, CO. NaCl. 


Molecules NaCl 
per 100 mols 


Diaphragms. 


Age. 


lat visit. 40 days. 1.125 10.94 .94 15.6 
2d visit. 13g days. 1.094 10.44 .10 17 


The normal life of the diaphragms, which have a 
cell surface of 50 square fees and are from 3“ to 16 


Fic. 1.—EXTEBIOR OF HARGREAVES- BIRD CELL. 


in thickness, is thirty days, and those in use on the 
occasion of the writer’s first visit to Farnworth were 
being purposely worked for a longer period in order 
to see the results. The high percentage of unde- 
composed salt in the solution flowing from the 
cathode chambers of the cell on the first occasion, 
and the very low percentage of the same on the 


Fic 2.—INTERIOR OF HARGREAVES-BIRD CELL. 


second occasion, show that the age of the diaphragm 
is intimately oonneoted with its efficiency in pre- 
venting diffusion of the brine from the inner (anode) 
to the outer (cathode) chamber. The manufacture 
and renewal of the diaphragms will therefore form a 
considerable feature in the industrial working of the 
Hargreaves-Bird process. 

The alkaline solutiou flowing from the cell con- 
tained no chlorine or bypochlorites. At Farnworth 
it is concentrated and then allowed to orystallize, 
and the decahydrate (Na, CO, + J0H,O) is obtained. 
It is considered that this form of soda will prove the 
most profitable, though both soda ash and caustio 
soda are alternative products. Thechlorine liberated 
at the row of compound anodes in the inner chamber 


the right hand of Fig. 2, by which the constant over- 
flow of brine is also carried away. 

The brine and chlorine gas are led to a separating 
well, from whioh the gas passes to a bleaching-powder 
ohamber, or to a chlorate of soda tower, both of these 
chemicals being manufactured at Farnworth. The 
chlorine gas is quite free from hydrogen, and the 
bleach and chlorate made at Farnworth have been 
of excellent quality. It is stated that one of the 
diffioulties of the processes in which mercury is used 
as cathode in order to form an amalgam is due to 
the presence of hydrogen in the chlorine gas from 
the anode chambers; this leads to considerable diffi- 
culties in the manufacture of high strength bleach. 
The chlorine gas from the Hargreaves-Bird cell is 
free from this impurity and this difficulty is avoided. 

The brine in the separating well comes into oon- 
tact witb fresh salt, and after restoration to its 
origina) strength, it is pumped back into the cell, 
the circulation being kept up continuously. Owing 
to the heating effect of the current, and to the heat 
transmitted by tLe diapbragms from the steam con- 
densing on their outer sides, the temperature of the 
brine in this inner anode chamber of the cell is 
maintained at 70°C. The following figures of the 
last two consecutive runs of the plant at Farnworth 
give the details from which the currents and energy 
efficiencies may be caloulated. These bave been 
worked out by the writer upon the same basis as 
those given in Chapter IV (1. o.) and are given in the 
last two columns of the table. The amperes, volts 
and pounds of salt decomposed are all mean figures: 

Efficiencies %. 


——— 


| 
Period of run.“ Amps. | Volta. F ee 


| 


Current. 
| Energy. 


l 
А 


Sept. 15— Oct. 11. 2081.5 4.2 217.3 lbs.] 92.7 | 50.05 
4. 48.99 


Oct. 12—Nov. 17. 2089.8 24 218.06 Ibs. 90.4 
J 


The cell is run continuously (day and night) after new 
diaphragms have been placed in position, until these are 
worked vut. The normal life, as already stated, is thirty 


days. 

The current density now being used in working 
this cell is rather higher than that originally used, 
the gain being an increased yield from the ваше 
plant. Under normal conditions of work the cur- 
rent density employed is 21 amperes per square foot. 

This process will shortly be launched upon a large 
scale in England, negotiations for the purchase of 
land and brine pumping rights having been already 
commenced. The locality chosen is Cheshire. Those 
in charge of the arrangements have not yet decided 
whether steam engines or gas engines shall be used 
to generate the eleotrio energy, the advantages of 
the latter being not only lower cost of the КНР. hour, 
but also the production of the carbonio acid r quired 
for the cathode chamber of the cell, without any 
extra costs for raw materials or apparatus by which 
to generate it. 

This process has undergone such a long trial at 
Farnworth, that one must feel confident the difficul- 
ties incident to all new processes have been dis- 
covered and successfully overcome, and that reliable 
data upon which to base the estimates of cost per 
ton have been obtained. The determination of the 
direotors of the General Eleotroly tic Parent Company 
to now offer their process to the general publio, and 
to obtain the requisite capital for the construction of 
a large works, is proof of confidence in the value of 
their process. The writer hopes that freedom from 
unexpected difficulties, and financial success, 10 
their future operations may be the reward of the 
lengthy experimental trials that have taken place at 
Farnworth. | 


The General Electric Company owed on January 
1, 1898, $1,339,380 accumulated dividends on its pre 
ferred stoek. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither haveany dividends been paid 
on its common stock since August, 1893. 
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A SURVEY OF THE POSSIBILITIES OF 
ELECTRIC HEATING AND COOKING.* 


— 


BY W. P. ADAMS, A. K C., A. I. E. E. 


Many of you will doubtless be able to call to 
mind the old fable in which a visitant from another 
world was vastly puzzled by seeing a mortal blowing 
upon bis fingers to warm them, and later upon his 
hot food to cool it. It is not by any means uncom- 
mon to find this species of inoredulity occupying the 
minde of members of the public when electrical 
engineers claim that eleotricity will produce the 
coolest light and also cook oue’s food aud heat one’s 
house. As this feeling is not confined solely to 
members of the public, but is shared by some gentle- 
men of ourown profession, you will perbapa be in- 
elined to agree that it is pardonable in a layman. 

My desire this evening is if possible to pave tbe 
way toa better understanding of the possibilities of 
eleotrio beatiug so that engineers may be able to 
asume that confidence as to its merits which is neo- 
essary before any real progress can be attained, and 
which is at present lacking in many a professional 
mind, The feeling is general that the cost із, aud 
will be to the end of the chapter, so great that its 
adoption can only be hoped for by those of more than 
ample means, but I hope to show that while it un- 
doubtedly deserves to rank as a luxury it will be 
well within the meane of those with average incomes 
when tbe cost of current is somewhat modified. The 
reason why electric heating, more especially in the 

direction of cooking, is able to compare favorably 
with other methods is, that the heat can be applied 
just where it ig required, and there is remarkably 
little waste, I well remember in my student days 
being struck witha description of the Norwe,ian 
cooking pot in a copy of Deschanel’s ‘* Heat,’’ and 
wondering if the principle could be applied to cook- 
ing by electricity. І вам that if the contents of the 
pot were raised to boiling point, little beat was re- 
quired to maintain it at that temperature. In a 
general way this principle is used in the electric oven. 

Notwithstanding this, beating appliances do 
absorb what appears to be a large amount of electric- 
ity, and many electricians, especially those more 
closely connected with electric lighting, are sur- 
prised at the large amount of current which is neo- 
essary for cooking purposes, and mentally compare 
what might bedone with the same ourrent if devoted 
to the production of electric light. 

It will perhaps render clearer the remarks I am 
about to make if I give you some general idea of the 
current necessary for producing certain results. 

Asitisin the direction of electric cooking that I 
auticipate the largest development in the near future, 
I shall confine myself at first to a consideration of 
this subj: ct. 

Ina kitchen suitable for sapplying the needs of a 
family of from eight to ten persous the following ap- 
pir.tus would be necessary: Oven, absorbing 2,500 
watts when beating up for about 15 minutes, and on 
the average about 1,200 watts afterwards. Breakfast 
cooker, wound for two circuits, each absorbing GUO 
watts. Two grillers, each wound for 500 watts. 
Two frypans, also wound for 500 watts, and several 
hot plates for warming ordinary saucepans, or in 
place of these several self-contained electric sauce- 
pans. These plates or saucepans would probably 
absorb 1,500 watts together. The household sup- 
plied from such a kitchen would probably have a 
maximum demand for not more than 2,500 watts for 
lighting purposes, The total watts which could be 
absorbed hy the cooking apparatus is 7,200. It must, 
however, be borne in mind that these various appli- 
апсев are used at different times, and never alto- 
gether. 

We shall now consider the difficulties in the way 
of the adoption of electric cooking. First aud fore- 
most is the question of the cost of current. This is 
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all important. In addition to this the first outlay 
cannot be overlooked, owing to the rather high cost 
of the apparatus. 

The largest feld for the development of electric 
cooking is undoubtedly in private houses supplied 
from central stations, and if there is to be any 
large extension in this direction the central stations 
must be prepared to supply current at a more mod- 
erate price thau is now charged for lighting. It is 
generally recognized that electrio cooking will 
eventually piove to be the means of solving the 
much vexed question of securing a day load for 
central stations; and in view of this fact many of 
the central stations offer special terms for supplying 
electric currents for heating, A number of the cen- 
tral station engineers are, however, still doubtful as 
to the advantage of adopting electric heating, partly 
owing to the question of the load overlapping the 
lighting load. Tunis question I shall touch on later, 
but I would venture to point out that, if the demand 
is spread over a sufficient number of hours, electric 
heating is worthy of consideration quite apart from 
electric lighting, and it would therefore pay to put 
down extra plant to meet the additional demand. In 
fact, I do not think the day is far removed when the 
demand for current for electric heating will vastly 
exceed that for lighting pu: poses; and I submit that 
the solution of the question lies mainly in the hands 
of the present suppliers of electricity. If they are 
prepared to adopt a liberal polioy of supplying 
electricity for heating purposes, perhaps at little 
more than the actual bare cost, they will very soon 
find that the improved conditions under which 
they run their plant will begin to repay them hand- 
somely. 

The price to be charged is of the greatest im- 
portance, and I will therefore make a few comments 
upon the methods of charging now in vogue. Anyone 
who makes a careful study of Lightning's very valu- 
able * table of costs," will observe that it is becom- 
ing usual to make the charge for heating and power 
about half that made for light. A usual figureis 3d. 
per unit, while some suppliers have brought the price 
down to an even lower figure. I may say at once 
that the ideal to be aimed at for heating and power 
purposes is a charge of 1d. per uuit, and although it 
is only possible at present for one or two companies 
to charge such a figure and cover the bare cost of 
production, I think the figure is well within the 
range of practicability, and with a rapidly growing 
load on supply stations, I think it will soon become 
general. It is noticeable that the local authorities 
are moving more rapidly in this direction than sup- 
ply companies. I would commend this to the atten- 
tion of the supply companies. Their policy of 
making high charges is, to say the least of it, unpro- 
gressive. Only about four are charging so little as 
34., while 26 of the local authorities supply at 3d. or 
less, 13 of tbese charging 24d. and less. 

The Wright system of charging for electricity ap- 
pears to be securing considerable support amongst 
central station engineers, and the maximum demand 
system seems to bave been receiving even greater 
favor. With both of these systems I can foresee a 
trouble in connection with the supply of electricity 
for heating purposes. 

Under the Wright system it is conceivable that the 
demand meter may run up to a most unusual height, 
through the inconsiderate switching on of a number 
of the heating appliances together, the indioator 
therefore furnishing quite an abnormal record upon 
which the charges are to be based. Again, with the 
maximum demand system, if the charges are to be 
made upon the usual understanding that the whole 
apparatus is to be run for an hour at the maximum 
charge before any reduction is made, the charge 
caunot come down to anything like a reasonable 
figure. It is of course obvious that the whole of 
the appliances will not be in use together, and I 

think this point ів worthy of close consideration. 

In a certain kitcben it was found that the various 
cooking appliauces were in use for from five to seven 
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hours a day, during whioh time the highest point 
reached was 1,5 kilowatts. The average oonsump- 
tion durivg the day was from 9 units. It will thus 
be seen that if generating plaut to the capacity of 2 
kilowatts was installed for supplying these cooking 
appliances it would bave an earning capacity of 
about 1,400 units per kilowatt installed per 
annum. 

I find that the number of units sold per annum 
per kilowatt of plant installed varies oonsiderably 
among the different stations in country towns where 
the load is almost exclusively a lighting one and the 
supply is very small during the day time ; about 400 
or 500 units represent the work done during 8 year 
by one kilowatt of plant installed. In the larger 
towns, where there is probably a small day supply 
for power as well as one for lighting in dark offices 
and basements, the demand is larger. In Brighton, 
810; Edinburgh, 640; Glasgow, 696; Manchester, 
700. It will be seen that Brighton, whioh might 
almost be termed a country town, as there are no 
factories there to absorb power in the day, shows the 
best results of those named. This, I think, is trace- 
able to the moderate nature of the oharge for our- 
rent. 

As во litile has been done in a general way in thia 
direction, it is not possible to obtain exact data 
indicating in any definite manner what the lead 
curves due to heating are likely to be, but I bave 
heen able to build up from figures at my disposal a 
very rough load curve for cooking appliances. It is 
obvious that the peaks of the load will be at the 
different meal times. The load will run up from 6 
A. M. to 7 А, M. rapidly. After this it will be fairly 
level to 8:30. It will then drop rapidly until about 
9 when the curve will begin to rise again for early 
dinner and lunch; from 10 until 1 it will be 
fairly level, reaching its maximum at a little after 
12. After 1 it will fall rapidly until 3 or 4 when 
it will begin to rise a little for tea. It will con- 
tinue to riseand will attain its maximum between 
6 and 7. After this the deoline will be fairly 
rapid, and there will probably be a little rise again 
between 8 and 9. I have obtained these rough 
general results from the study of single curves, mak- 
ing due allowance for the overlapping of the different 
curves in those cases where meals are taken earlier 
or later. 

As а load for summer time, oooking should prove 
invaluable to supply stations, and the question of 
overlapping during this period does not arise. I 
think it is perhaps unnecessary to deduce evidence 
that electrio cooking would be of great advantage to 
central stations during the summer time, but I may 
point out that the introduction of penny-in-the-slot 
gas meters in the South Metropolitan Gas Company's 
area has led to an enormously increased consum p- 
tion of gas in summer, mainly for cooking purposes. 
The gas companies suffer (if we can say that such 
wealthy monopolies suffer at all) from light loada in 
the summer time, in the same manner as do eleotrio 
light stations. 

In winter, however, the conditions will be differ- 
ent. A certain amount of overlapping will occur 
owing to the prevailing fashion of late dinners, but I 
submit that the load for electric heating is likely to 
be of suflicient importance to warrant putting down 
additional plant to meet tbis. 

Much, of course, depends upon the aouteness of 
the peak as to how this question is to be met. If it 
can be arranged, it will be desirable to utilize for 
heating during the day the plant installed for light- | 
ing purposes, but if the demand for heating grows 
to such an extent аз to greatly surpass the lighting 

load, the question becomes of less importance. It is 
not, p rhaps, within my province at this moment to 
suggest how this diffioulty is to be met, but with 
some stations in this country the question does not 
arise at the pre-ent time, as ample plant has been 
installed to meet the lighting requirements and still 
leave a balance in hand to allow for the overlapping. 
This will be seen by looking through the columns in 
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Lightning’s table of costs, giving the maximum 
load and the kilowatt capacity. A number of 
stations appear to be provided with twice the amount 
of plant required to meet the maximum demand. 
Of course some portion of this is reserve plant, but 
there still remains a good balance in hand to meet 
this contingenoy. 

I am inclined to think that a secondary battery 
would prove of great value in meeting the peak difti- 
culty, as there are several depressions on the day 
load curve which could b» filled up if the generating 
plant were employed during these times of light load 
for obarging the accumulators. How far it is possi- 
ble to economically utilize acoumulators for this 
purpose in alternating supply stations is an open 
question. i 

While considering the charges made by the various 
supply companies it is noticeable that several have 
adopted the enlightened policy of charging for power 
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getting a satisfactory day load the time does not seem 
very far distant when such а consummation will be 
reached. 

The results obtained at Cardiff are interesting. It 
is one of those towns which adopted the policy of 
charging for heating and power purposes at a lhes 
price per unit than the actual works price. The 
returns for the year 1895 show а consumption of 400 
units per kilowatt installed. The works cost was 
then 3.14. per unit, and the total cost 3.694. per 
unit, the charge for power being 3d. In the return 
for 1896, I find that 700 units were sold per kilowatt 
of plant installed, the worke cost had come down to 
2.86d., per unit, and the total cost to 3.061. per 
unit. This satisfactory result may be due to local 
circumstances favoring rapid development, but the 
figures appear on the surface to be significant. I 
also desire to draw attention to the following sup- 
Sheffield is charging 5d., with the works 
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and heating purposes a price which is actually less 
than the total works cost. Putting on one side for 
one moment the question of overlapping, it is obvious 
that this is a rigbt policy to adopt as assuming that 
the plant used for lighting is employed for supplying 
heating appliances, the charge for rent, management, 
eto., will remain practically the same. 

The following facts with regard to charges by dif- 
ferent supply companies are worthy of note: In 
Edinburgh the charge for power is 2d., the works 
cost is .63d., and the total cost, 1.13d. per unit. In 
Glasgow the obarge is made on the maximum de- 
mand system, 6d. the first hour and 23d. after. The 
works cost is 1.32d., and the total cost 1.92d. per 
unit. In Liverpool the cbarge is 2d., the works cost 
1.144. and the total cost 1.774. per unit. These 
charges are moderate, but I think in some cases 
would still bear reduction. It is to the large towns 


that we look at first for the introduction of the penny 
per unit obarge, and if these towns can succeed in 


Knife Sw - Open 


Switch 


Mule witch - Closed s 


cst at 1.48d., total cost 2.2d. per unit. The West- 
minster supply is charging 4d., the works cost being 
1.24d., and the total cost 2.09d. per unit. The 
Chelsea Co. charges 4d., with a works cost of 1.48d., 
and a total cost of 3.08d.; and, last but mot least in 
more senses than one, the City of London Electric 
Lighting Company is charging 8d., with a works cost 
of 2.46d. and a total cost of 3.5d. per unit. I have 
the misfortune to be situated in a district served by 
the City of London Company, which company holds 
a monopoly and takes advantage of this to maintain 
а charge which is worthy of the very early days of 
electric supply. Although their works cost com- 
pares anything but favorably with other large towns 
having in many cases a much smaller output, I think 
you will agree with me that the charge of 8d. is 
somewhat extravagant, and I may say that such a 
charge absolutely probibits any demand for current 
for power and heating purposes. It is true that a 
rebate is made if more than a stated quantity of 
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electricity is used, but this is fixed so that it is of 
little value in the way of reducing the price. 

It seems almost incredible that, in these enlight- 
ened days, the foremost city in the world should be 
one of the worst supplied in the matter of electricity. 


(To be continued.) 


STANDARD SYSTEM OF ELECTRICAL DIAGRAMS. 


(Continued from page 104.) 

In last week's issue we published Plates 1 and 2 of 
the Standard System of Electrical Diagrams. These 
two first plates showed the proposed diagrams for 
dypamos, motors and batteries. We give to day 
Plates 3, 4, 5 and 6. In our next week's issue we 
will conclude the series by publishing Plates 7 and 8. 

The diagrams on Plate 3 of electrical measuring 
instruments need no comment. owing to their ex- 
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treme simplicity and the unmistakable evidence 


which they bear to their identity. | 
In the matter of single and double oirouit break- 


ers, many forms of diagrams were considered, each of 


which would probably have their advantages in cer- 
tain places. This brings out well the fact that 
these diagrams must be taken merely as & guide, and 
not as a rigid code which must be absolutely fol- 
lowed, For instance, if it were essential that the 
circuit breaker should have an operating coil in each 
of the line wires, then it must be left to the designer 
or illustrator to make his own disgram for illus- 
trating the particular case in hand. 

Ou the simple telephone diagrams but little com- 
ment is needed. It would be well if all would 
adopt the form of transmitter shown, from the faot 
that its construction ів so extremely simple. 

The listening and ringing key for telephone 
awitchboards is a simple representation of one of 
these pieces of apparatus in common use. The re 
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marks made concerning the out-outs will apply with 
equal force to these- 

The diagrams for polarized bells are shown. The 
one on the right hand side is preferable where its 
meaning сап not be mistaken. The almost universal 
adoption of this form of diagram has led the com- 
mittee to show it here, although unless one is famil- 
iar with polarized bells in telephone work if must 
be said that it is not at all suggestive. In cases 
where it is thought best to be extremely explicit, or 
where the immediate context of the diagram does 
not suggest the use of a polarized bell, the diagram 
on the left ia to be preferred. 

In the diagram for a polarized relay, by changing 
the plus and minus sigus from one side of the arma. 
tare to the other, it may be indicated that the relay 
will close on а minus current and open on a plus 
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Current, o: vice versa. This is a feature which will 
be found at times very convenient. 


Protecting Power Lines from Lightning. 
The proteotion of power transmissions from light- 
ning was made the subject of a paper read to the 
students of the London Institution of Civil Engineers 


оп February П by Mr. J. T. Morris. Tbe author 
E that the importance of the efficient protection 
of eleotrio power transmission circuits from lightning 
was sbown by the faot that in some of the earlier 
Auttal latione 16 was found more economical to shut 
oo the generating plant than to run the risk of 
| шон armatures or similar mishaps during severe 
utinderetorme, The danger existed not so much in 
e conduction of the discharge to earth as in the arc 
Started by lightning being maintained by the car- 
а Тһе author demonstrated the relation between 
е Sparking distances and voltage, by means of a 
Nep and he showed that the discharges from which 
| Н ше must be protected were: (1) those due to 
ightning actually striking the line; (2) the rush and 
Sargings of electricity induced in the line; (3) those 
Пе toslow accumulation of the charge. The first 
рез extremely rare and the third only occasional, 
ut the second were the most frequent. 


берй» Hook 
Hand KRecewor 
Head Kecewer 


амуи 


qu TRIS Amumciator oi Drop 
MIO TR TR Self totom Aununcialoi „Фор 


Cotes lin ginge 


2 Mcago d lec lꝛreal Association. 


ELECTRICITY. 

AN ELECTROLYTIC PROCESS FOR THE 
MANUFACTURE OF PARABOLIC RE. 
FLECTORS.* 


BY SHERARD COWPER COLES. 


Glass mirrors at the present time are almost ex- 
clusively used for projectors for searohlights and 
similar purposes, on account of the difficulty that 
has been experienced in producing a true metallic 
reflector that will not readily tarnish when exposed 
to the heat of an aro light. One advantage of a me- 
tallic reflector is that the rays from the carbon points 
are collected into a parallel beam by means of refrac- 
tion only, and is not catadioptric, as most glass 
mirrors are. Spun reflectors are never true, as it is 
found in practice impossible to spin them quite true 
to the moulds. Experiments have heen made with 
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а View to substituting cast metal for glass, but the 
cost of grinding and polishing, and the unsatisfac- 
tury surface that is obtained, have resulted in the 
attempts being abandoned. Stamped reflectors have 
also been tried, but with no more satisfactory resulta. 
The present process I propose to describe to you is ap 
electrolytio one, one of the chief features being that 
the sui face produced requires no after polishing or 
trueing up. When once a true mould has been pro- 
duced, any number of refleeto s can be taken from it 
at a nominal cost. A glass mould is prepared, the 
convex side of which is accurately shaped and pol - 
ished to form a true parabolic or other reflecting 
surface. As tbe mould only requires shaping and 
polishing on the convex side, it is comparatively 
cheap аз compared to a glass reflector, which has to 
be gro ind on both sides. On the prepared surface is 
deposited a coating of metallic silver, whioh is 
thrown down chemically on the glass and then pol- 
ished, so as to ensure the copper backing being ad. 
herent to the silver. Tbe mould thus prepared is 
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* Paper read before the Institution of Electrical Engi- 


neers, London, February 9, 1898. 
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placed in a suitable ring and frame (which I will 
deaoribe later on), and immersed in an electrolyte of 
copper sulphate, the mould being rotated in a bori- 
zontal position, the number of revolutions being 
about 15 per minute. The copper adheres firmly to 
the silver, and together they form the reflector, 
which is subsequently separated from the glass 
mould by placing the wbole in oold or lukewarm 
water, and then gradually raising the temperature of 
the water to 120° Fahr., when the metal reflector 
will leave the glass mould, due to the unequal ex- 
pansion of the two. The concave surface of the 
reflector obtained is an exact reproduction of the 
sarface of the mould, and has the same brilliant 
polish, and requires no farther treatment to answer 
all the purposes of a reflector, with the exception 
that it must be coated with a film of коте suitable 
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metal to prevent tarnishing. Palladium is Yound to 
answer this purpose best, as a bright coating can be 
deposited rapidly to any desired thickness; the pal- 
ladium resists tarnishing and the heat of the aro to 
a wonderful degree. | 

Palladium is a silver-white bard metal, and is 
sufficiently ductile to be rolled into thin sheets. Its 
specific gravity is about 12, being half that of plat- 
inum. The present price of palladium is about 
double that of platinum, but, its weight being only 
one-half, the same area can be covered at the same 
cost. It meltsatan extremely high temperature 
about the same as wrought iron. When only slightly 
heated in hydrogen gas, it has an extraordinary 
power of absorbing mechanically large volumes of 
this gas. Graham investigated this very ourious 
phenomenon, aud found that a piece of palladium foil 
when heated below 212? Fahr. takes 940 times 
its volume of hydrogen, but that 1% had not the 
power of absorbing oxygen or nitrogen. At а mod- 
erately high temperature palladium assumes a blue 
color, and the formation of a thin film of oxide, 
which it loses at а higher temperature, due to the 
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decomposition of the oxide. Palladium is not 
readily attacked by sulphuric or hydrochloric acid. 
In carrying out the manufacture of reflectors hy 


this process, it is essential that the glass mould be 


perfectly clean and free from grease before the 
silver coating is applied. Is bas been found, how- 
ever, that, if the cleaning is solely effected by chem- 
ioa] means, there is a great liability of the silver ad- 
hering too firmly to the glass, whereby the mould is 
in danger of being broken during the removal of the 
reflector. This diffioulty has been overcome by clean- 
ing tbe glass mould with a suitable paste or powder 
such as peroxide of iron, then removing such paste 
or powder by washing the glass with a 50 per cent. 
solution of ammonia. It is necessary that this 
cleaning operation be repeated prior to the produc- 
tion of each reflector. After the convex side of the 
mould bas been properly cleansed ав described, a 
thin coating of metallic silver is applied as follows: 
Ammonia is added to a solution of nitrate of silver 
until the precipitate that is first formed is re dis- 
solved, then re-precipitating by caustic soda, again 
dissolving in ammonia, then adding glucose to the 
solution. Excellent results have been obtained with 
a silvering solution of the following components, 
equal parts of each being used: Silver nitrate, 0.5 
per cent. ; caustic potash, 0.5 per cent.; glucose, 0.25 
percent. The surface of tbe mould to be coated is 
immediately dipped into the solution, when it be- 
comes coated with a film of silver. "The silver coat- 
ing is thoroughly washed, and then allowed to dry, 
aud the silver which has been deposited is burnished 
bright with a piece of cotton-wool and peroxide of 
iron, preferably precipitated by ammonia from a 
dilute solution of ferrous sulphate, The cost of the 
silvering is found to vary from 2d. to 4d. per 
inch diameter. I have here a film of the silver and 
copper stripped from a glass mould, which is quite 
transparent to transmitted light having a green 
tinge, but iscapable of reflecting light. 


( To be continued. ) 
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A May Meeting of Street-Car Men in Chicago. 


At a meeting of the Executive Committee of the 
Street Railway Men's Association of Illinois, held 
in Chicago on the 19tb ult., at which a number of 
representatives of supply houses were present, the 
the question of holding an Exposition in Chicago 
in May next was thoroughly discussed and the gen- 
eral opinion was that the prospects were favorable 
for а successful exposition of street railway supplies 
at that time. 

The meeting was called to order by W. J. Cook of 
the McGuire Manufacturiug Company and at the 
close of the disoussion he was instructed to appoint 
fou: others 10 act with himself to make immediate 
arrangements for the Exposition. The members of 
the Executive Committee of the Association present 
were President W. H. Patterson of Bloomington, 
Secretary C. H. Minary of Springfield, C. W. Barker 
of Peoria, ҮҮ. L. Ferguson of Decatur, and W. F. 
Brennan of Chicago. 

The firms represented were: Page Iron Works, 
Leschen, McComb & Wight, J. A. Roebling’s Sons 
Co., Washburn-Moen Manufacturing Company, 
New York Insulated Wire Compauy, Abendroth & 
Root Manufacturing Company, Central Electric 
Company, Electrical Appliance Company, Griffin 
Wheel Company, McGuire Manufacturing Company, 
Adams & Westlake Company, McGill & Pomeroy, 
Simonds Manufacturing Company, E. T. Burrows 
Manufacturing Company, General Electric Company, 
Westinghouse Electrio & Manufacturing Company, 
Peckbam Wheel and Truck Company, Ajax Forge 
Company, Standard Railway Supply Company, 
Washington Carbon Company, Chicago Varnish Com- 
pany, Wells & French Company, W меш Electric 
Company, H. W. Johns Manufacturing Company, 
J. J. Ryan & Co., the Sargent Company, Heath & 
Milligan Manufacturing Company and W. D. Alling 
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LONDON NOTES. 


[From our London Correspondent. } 


Dr. Lodge on Coherers. 

Dr. Oliver Lodge has been communicating a paper 
to the Physical Society on Electric Signaling With- 
out Connecting Wires," and he of course bad a good 
deal to say about coherers, The coherer principle, 
he said, can be either applied to a purely magnetic or 
to the Hertzian system. It was first used by him in 
devising lightning guards, and afterwards by him in 
his magnetic system of telegraphy by inductive cir- 
cuits, eacb in series with a Leyden jar, a pair of 
knobs in near contact or other overflow gap being 
provided in the receiving apparatus. This was the 
first meaning of a coberer in the electrical sense as 
used by himself. It referred to a single contact be- 
tween two metal knobs. The term has since been 
extended by others to the filings-tube of M. Branly, 
and some confusion bas arisen, for M. Branly does 
not consider simple coherence aud break explains 
fully the behavior of his instrument. Prof. Lodge is 
disposed to agree, for he finds that the resistance of 
almost any form of coherer varies in rough propor- 
tion to the received impulses, and there are other 
peculiarities; he is therefore inclined to think that 
the action cannot after all be entirely explained as 
due to mere ‘ welding," but that there is something 
more to be learned about it. The sensitiveneas of a 
coherer depends upon the number of loose contacts; 
itis a maximum for a single contact, namely, for а 
needle point lightly touching a steel spring. With 
this sensitive coherer, hardly any tapping back ?? 
is required for decoherence, but it wants delicate 
treatment when properly adjusted, and the greatest 
current through it should not approacb a milliam- 
pere. On the other hand a Branly tube rather im- 
proves under rough treatment; in euch a tube Dr. 
Lodge prefers to use iron filings in the best possible 
vacuum; brass, too, is very good, but rather less 
easy to manage. Aluminum is thoroughly bad, and 
gold, for the opposite reason will not work, its sur- 
face i8 too clean. Points, or small surfaces for 
making contact with the filings, are better than the 
large surfaces. The usual method of connecting the 
coherer across the gap of an ordinary Hertz receiver, 
in parallel with the telegrapb instrament and bat- 
tery, bas the unavoidable objection that they shunt 
away part of the received oscillations. With the 
вупбопіо receiver of Prof. Lodge, which contains no 
gap, but a closed wire coil instead, the difficalty 
no longer eaists; for the coherer can now be in 
series with the detecting instrument, and in во far 
as these obstruct the oscillations, they may he 
shunted out in various ways. The main feature of 
Lodge's new syntonized vibrators is this self-induct- 
ance coil, wbose funotion it is to prolong the dura- 
tion of the oscillations, und thereby to render 
syutony possible. Prof. Lodge has designed a те. 
volving commutator by means of which the coherer 
can be rapidly changed over from the resonating 
circuit to the instrument circuit, and finally to the 
tapping back apparatus. А coherer is more sensi- 
tive when thus isolated and exposed to the full in. 
fluenoe of the received oscillations; the subsequent 
detection of tlie effect by altered connections is very 
convenient for laboratory measurements. 


The Next Meeting of the М. Е. L. Association. 

Mr. Geo. F. Porter, Secretary of the National Elio- 
tric Light Association, advises us that the next meet- 
ing of the Association will be held in Chicago, June 
7, S and 9 next, with headquarters at the Auditorium 
Hotel. The rates for accommodation at the hotel 
will be from $3.50 to $5 per day on the American 
plan, or $2 to $4 on the European plan, The hotel 
managers give the Association the use of their ban- 
quet ball for the meetings. 


Help to fight the Electrical Trust by subscribing 
fo: ELECTRICITY. 
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STREET RAILWAYS IN MASSACHUSETTS. 


The Day State has a very enviable record in the 
matter of railroad legislation. Massachusetts not 
only took the lead among American commonwealths 
in establishing a State Railroad Commission, but bas 
consistently pursued a policy in regard to what shal] 
and what +hould not be exacted of that olass of corpo- 
rations which wight well be copied with а dvantage to 
public interests and to capital by other States. At 
the same time, the Massachusetts Railroad Commis- 
sion has, thiough the quality of the men who have 
con'posed it and the character of its work and reports, 
thrown more light upon the railroad problems of the 
age than any other body in the country. The same 
may be said of the special work which Massachusetts 
has a»complished in connec iou with transportation 
ma ters in general, aud this applies with particular 
force to the work of the special committee appointed 
by the Legislature last year to report upon the rela- 
tions between municipalities aud street railway 
companies. This commission was com posed of such 
experts as Нор. Caarles Francis Adams, Hon. W, W, 
Crapo and Mr. E. B. Haynes. After an investiga- 
tion which extended to all features of the problem, 
not only as it ех sted in the State and the country 
at large, but in Europe, this committee's report bas 
just been issued, anl it is not going too far to say 
that it constitutes the most valuable and exhaustive 
examination of the subject that has ever appeared. 

Within a comparatively short period the street 
railway haa thrast itself forward in a new form and 
presents exceelingly important au! iuteresting de- 
velopments. The introduction of electrical power 
and the discovery that the providing of increased 
facilities for communication, not only in towns and 
cities, but in purely suburban and rural districts, 
tended to develop an enormous traffic has virtually 
created within a short time a new industry and new 
outlet for vast amounts of capital. 

In a great many States and municipalities the 
question of franchises and the respective rights and 
duties of the companies and of the State or city 
have been treated in a haphazard way. The legisla- 
tion of Massachusetts dealing with this subject was 
perhaps somewhat better than that of many other 
States, but even it bas not escaped from the mistakes 
and complications which arise after entirely new 
conditions are dealt with by the light of autique 
ideas. In some respects the report of the commis- 
sionis not applicable to the circumstances which 
exist in this connection in other States, but 
there are some in which its conclusions will receive 
great attention, and it, moreover, is calculated to 
give a direction to further legislation upon the entire 
subject of street railroads. 

Опе of the most important of these relates to the 
limitation of dividends upon the stocks of street 
railway companies. The committee’s recommenda- 
tion is that if dividends in excess of 8 per cent. are 
paid upon the stock of such companies, a sum equal 
to the excess should be paid to the State to be dis- 
tributed among the towns in which the companits 
operate their tracks. This touches а very eritical 
pointin the entire question. "The municipalities, in 
Massachusetts at least, seeiu to consider 6 per cent. à 
proper limitation, while capital is naturally clamor- 
ous for no limitation at all. Looked at from an un- 
prejudiced standpoint it would certainly appear that 
some limitation would be salutary in effect, if for no 
other reason than to curb the propensity to stock 
watering, so common in connection with corpora: 
tions of this kind, aud for examples of which It 18 
not necessary to go very far afield. Another reo- 
ommendation of the committee for a tax upon gros 
earnings of street railways payable to the towns for 
paving, clearing snow, etc., bears upon а subject 
which bas at most been imperfectly met in various 
communities and which has occasioned a great nen 
of trouble in many of them. There is no question 
that uniformity in this respect would be attended by 
satisfactory results and would end tbe divided re- 
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sponsibility between the corporations and munici- 
palities, the unfavorable effects of which can be seen 
in manv places. 

The final conclusions of the committee relating to 
theownership of tracks and their operation, either 
directly or through leases to companies, opens up a 
wide opportunity for discussion. The evil of politi- 
cal control is not disregarded, yet the committee, 
after considering all the principles involved, is 
forced to condemn а more or less ill-regulated 
private ownership aud is furced to conclude that ex- 
perience, both here and abroad, points to the ad- 
vantage of a middle course, involving municipal 
ownership of the permanent way of such reads with 
operation by private companies. The report con- 
tains many importaut and interesting features, even 


those propositions which relate to questions of taxa: 
tion peculiar to Massachusetts being well worthy of 
detailed examivation. It is a document which is 
entitled to a wide circulation, and which, however 
iss details may be inapplicable to street railway con- 
ditions io other States, may be deemed the best 
elucidation that has yet appeared of this subject.— 
Bradstreet’s, Гер. 26. 


American Institute of Electrical Engineers. 


The 122d Meeting of the Institute was held at 12 
West 3186 street, New York, on Wednesday evening 
last, and was called to order by President Crocker at 
8:30. About seventy-five members and guests were 
present. A paper on The Single Phase Induction 
Motor" was read by Mr. Steinmetz and was dis- 
cussed by Prof. W. S. Frank'in, Dr. A. E. Kennelly, 
Messrs, E. E. Ries, Townsend Wolcott and others. 

At the meeting of the executive committee in the 
afternoon the following associate members were 
elected : 


Frank Broili, electrical engineer, California Elec- 
trical Works, San Francisco, Cal. 

Samuel Byington Libby, superintendent N. Y. & 
S. I. Electric Company, West New Brighton, N. Y. 

Омо T. Louis, manager of New York branch 
Queen & Co., Inc., New York City. 

James A. Mortland, Prof. of Physics, Faculty 
State Normal School, Cedar Falls, Iowa. 

Chas, H. Schum, electrical engineer, Ideal Eleo- 
trie Corporation, New York City. 

C. E. Sedgwick, agent at San Francisco office, 
General Electric Company, Berkeley, Cal. 


Joint International Meeting at Laredo, Texas. 


Mr. W. E. Holmes, secretary of the Texas Gas & 
Electric Light Association, bas sent us the following 
particulars in regard to the transportation arrange- 
ments, etc., for the approaching joint meeting at 
Laredo of the Texas Gas & Electric Light Associa- 
tion, the Texas Street Railway Association and Mex- 
ican gas, electric and street railway men : 


Mr. Carl F. Drake, chairman "Transportation Com- 
Mittee, reports having secured the following rates 
lor the association’: mectings at Laredo: 

For the International meeting of the Gas, Electrio 
Light and Street Railway As-ociations at Laredo, 
Mareh 9th tol2:h, the I. & G. М. Railway and con- 
necting lines in Texas, New Mexico, Oklahoma, 
Arkinsas and Louisiana will make rates based on 
the 167. mile distance plan as follows: 

Le-s than 100 miles, $3 for round trip. 

100 to 167 miles, $5 round trip. 

Beyond 167 miles, 16. per mile each way added 
to the rate of $5 for that distance. 

(If you are 167 miles from Laredo it will cost you 
ir round trip. If 200 miles, $5.60 for round 

This is the lowest basis used for any organized 
Meeting. Visitors, as well as members of the Asso- 
Clations, can take advantage of this rate, and it is 
expected chat the attendance will be large. 

, Tickets will be good for eight or ten days. Return 
limit may be extended at Laredo fur those who wish 
to visit the interior (f Mexico. А-К local ticket 
agent for selling dates, return limit aud connections 
or Laredo, 

, All are urged to be prompt in attendance at open- 
ing Session at 10 A. I., Wednesday, March 9. 

Members who expect to take their wives to the 
Pel meeting should advise Mr., C. F. Yaeger, 
„ Texas, аб ап early date, in order that pleas- 
ut hotel ucoommodations may be reserved for them, 

аре that hotel accommudations will be am- 
able 155 those applying early will have most des ir- 
coms reserved. 


LEGAL NOTES. 


The jury at La Crosse in the case of the White- 
house department store against the local Edison 
Electric Company failed to agree on a verdiot after 


heing out twenty hours, The case was a suit for 
$51.000 damages by fire claimed to bave been started 
by improper insulation. 


The United States Court has appointed D. W. 
Flickwir receiver for the Roanoke Street Railway 
and the Roanoke Electric Light & Power Company 
of Roanoke, Va. Propositions had been made to 


consolidate the companies, and it is understood that 
the appointment of a receiver was made necessary in 
order to wind up the affairs of the concerrs before 
the consolidation scheme could be effected. Bills 
have passed both branches of the Virginia Leyisla- 
ture providing for the consolidation of the two com- 
panies. 


In the case of Miss Regina Christy against the 
Northern Electric Light & Power Company, at Phil- 
adelphia, a verdict for $1,500 was agreed upon. Miss 
Christy is only 19 years of age, and the tip of the 
umbrella which she carried came in coptact with one 
of tbe defendant's light wires which was bung too 
low. She was so badly shocked that she has lost the 
entire use of her right hand. 


The sheriff has taken charge of the office at 11 
Broadway, New Yoik, of the Puritan Electric Com- 
pany on executions aggregating $3,663, in favor of 


the Manhattan General Construction Company, on 
notes. The Puritan Electrio Company was incor- 
porated in October, 1896, with a capital stock of 
$100,000, and manufactured arc lamps. Stuart W. 
Wise was president, and the concern was regarded 
by the trade as an adjunct of the Mauhattan General 
Construction Company. 


The United States Court of Appeals for the First 
‘District, Boston, on the 18th ult., handed down а 
decision sustaining all claims of the electric heating 
patent taken out by James F. McElroy, of the Con- 
solidated Car Heating Company. This is not the 
same decision given last summer, but affirms the one 
rendered by Judge Putnam in that circuit on August 
25 last. The decisions make the American Electric 
Heating Corporation of Boston, Mass., who furni-hed 
these heaters, infringers, together with tbe West 
End Street Railroad of Boston, against whom the 
suit was brought. The court grauts an injunction 
against the further manufacture of these heaters by 
the Boston company, and also orders an accounting. 
This is the third suit terminated in favor of the 
Consolidated Company in its litigation with the 
American Electric Heating Corporation, and it is 
considered a final decision from which there is no 
appeal. 

In the matter of the assignment- of George T. 
Breakenridge, who dealt in electrical supplies on 
Broadway, Albany, the statement filed with the 
county clerk shows that the debts and liabilities 
amount to $8,555.86 and the assets nominally amount 
to $3,975 20. 

The Fisher Electrical Manufacturing Company of 
Detroit has given George W. Bates, trustee, а 
$6,037.08 chattel mortgage for the Detroit Savings 
Bank, aud C. H. Meday, president of the company, 
a $21.266 93 second mortgage to secure bim for loans 
aud indorsements. The company was started eight 
years ago by Frank E. Fisher, but has succumbed to 
the hard times avd closed down two weeks аро. Н. 
H. Meday is vice-president, W. E. Reilly secretary, 
and Frank E. Fisher treasurer. The stock ig prin- 
cipally owned by Mr. Fisher and the Medays. Mr. 
Fisher says it has been almost impossible to secure 
contracts at profitable figares. The company failed 
under the name of the Fisher Electric Company in 
1893 and was reorganized. 

An order was filed in the county elerk's office, New 
York, on the 19th ult., made by Judge Olcott of the 
City Court, vacating the appointment of W. H. 
Shepard as receiver in supplementary proceedings 
for Frank W. Hawley, vice president of the Cataract 
General Electric Company, and directing Mr. Shep- 
ard to transfer to John M. Shedd, the receiver ap- 
pointed by Justice Bischoff of the Supreme Court, 
all money and property which may have come into 
his bands belonging to Mr. Hawley. Mr. Shedd is 
now tbe sole receiver. Mr. Hawley, it will be re- 
membered, was ап enthusiastio advocate of the 
application of electricity to canal boat propulsion, 
and was the leading spirit in the tests that were 


made at Tonawanda ip 1895. me 


THE NEWS. 


What is Going On in the Electrical World. 
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STREET RAILROADS. 


Boston, Mass.—The street railway committee of the 
Legislature have under consideration the petitions of 
several electric railway companies for permission to da 
an express and freight business. There is a feeling in 
the committee that the progress of the times demand; 
that larger powers be given to street railways in regard 
to the carrying of packages. 


Buffalo, N. Y.—Work on the roadbed for the new 
Buffalo, Hamburg & Aurora Electric Street Railway ia 
being done rapidly. The company has decided to place 
in its power house machinery which will give 1,400 in- 
stead of 590 horse power, the latter amount being orig 
inally planned. 


Charleston, S. C.—The Charleston & Seashore Rail- 
road Company has been chartered by the Legislature. 
The capital stock is $00,000, The line will connect 
Charleston with Mt. Pleasant, Sullivan's Island and 
Long Island, to be called hereafter the Isle of Palms. 
The road will be operated by electric power and will be 
constructed in the mostsubstantial and improved style, 
and besupplied with the most modern equipment. 


Denver, Col.— An ordinance has been introduced in 
the city council authorizing the Denver City Cable 
Company to change its system from cable to the electric 
trolley.— An ordinance has been published in the local 
papers granting a twenty-year franchise to the Denver 
City Railroad Company for an electric car line in speci- 
fied streets in Denver. The company is permitted to 
use any electric system, and to change from one system 
to another at any time during theexistence ofthe rights 
printed that shall to it seem to the best interests of the 
public. 


East St. Louis, П1.—А number of East St. Louis and 
St. Clair county capitalists have organized a company 
for the purpose of building an electric line from East 
St. Louis to Collinsville, and possibly to Edwardsville, 
in Madison e^unty. The incorporators are Albert 
Drummond, W. Drummond, Henry Drummond, W. L. 
Johnson, W. E. Hadley, T. E. Rainey, William Ortgier 
and John Schmidt. A large section of the right of 
way has already been secured. 


Eldora, Ia.—The Patton street car motor is attracting 
much attention in this part of Iowa on account of its 
successful operation. А new street car line between 
Eldora and Waterloo, thence south to Nevada apd Des 
Moines, is to be equipped with it. The new line will 
be utilized for freight as well as passengers. 


Hamilton, O.—At the annual meeting of the stock- 
holders of the Cincinnati & Miami Valley Traction Com- 
pany, held here on the 17th ult, Judge Dennis 
Dwyer of Dayton, Britt Brown of Dayton, Issac Silver- 
man of Philadelphia, Max May of Cincinnatiand Joseph 
Sutro of New York were elected directors for the com- 
ing year. The board organized by the choice of Judge 
Dwyer, president ; W. P. Schwab, secretary, and Isaac 
Silverman, treasurer. The most important transaction 
of the session wus the leasing of the Dayton & Miamis- 
burg Traction line, making complete connections by 
this company between Hamilton and Dayton. 


Menominee. Mich.—The car barns of the Menominee 
Electric Light, Street Railway & Power Company were 
burned last week. Five motor cars and five trailers 
were destroyed. Total loss, $35,000. 


Port Huron, Mich.—The St. Clair Tunnel Company is 
contemplating converting the motive power for the 
tunnel from steam to electricity. Ever since the awful 
casualty of November 28 the officers of the tunnel com- 
pany have given the subject of electrical propulsion 
considerable attention, and they have now about de- 
cided to equip the tunnel with electrical power at as 
early a date as practicablo. 


Reading, Pa.—The directors of the Mount Penn 
Gravity Railroad Company have decided to equip their 
system electrically forthe purpose of reducing expenses, 
It has been necessary to maintain several engines for 
the running of trains to the summit of Mount Penn, 
the return trip beiug made by gravity. Under the new 
system the engines will be dispensed with, although 
the descent from the summit will be by gravity as hereto- 
fore. The power will be furnished by the Reading 
Traction Company. 


Rensselaer, N. Y.—The stock holders of the Greenbush 
& Nassau Electric Railway at a meeting held hereon the 
22d ult. adopted resolutions the purportof which was 
the pushing of work to complete the road. The follow- 
ing board of directors was elected: William O. Barnes, 
Fred Carr, Thomas D James, Jared L. R. Davis. George 
Whitbeck, Gardner Morey, Sylvanus C. Curran, Lewis 
Miller, John Garrison, Joel Morey, Thomas W. Cant- 
well, W. Cocheu, William Nichols, Warren Fowler, Edwin 
S. Comstock. The directors elected the following ofti- 
cers: President, W. D. Barnes; treasurer, Thomas W. 
Cantwell ; secretary, Dr. S. C. Curran; superintend- 
ent, Fred Carr. 

Richmond, Va.—A proposition that is receiving atten- 
tion here is torun an electric road from Ricbmond to 
New Ferry. Such a road would, it is thought, do a 
large passenger business, as the route lies through 
the hattlefields of Cold Harbor, Beulah Church and 
Gaines’ Mills and runs directly by Cold Harbor 
National Cemetery. The road would also run 
through the center of the great trucking interests of 
Hanover, and reach at New Castle Ferry, on the 
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Pamunkey River, some of the richest grain and grass 
lands in Eastern Virginia. Grain, ооо, lumber, feed 
und all kinds of freight would be lightered up and 
down the river to the road, to be taken to Richmond, 
and thence to other markets.—The franchise granted 
the Home Electric Company has been nullified by the 
failure of the company to deposit the $5,000 guarantee. 


The Soutbern Electric Company, to whom a similar - 


franchise was granted by the council at the same time 
48 that of the Home, met this obligation in due time. 


San Francisco, Cal.—The Market Street Railway is to 
he changed into an electric line.—A dispatch from 
Stockton to the Chronicle states that power from 
the Blue Lakes electric plant will be conveyed to San 
Francisco, a distance of 140 miles. A company with 
unlimited capital has been formed and will commence 
eperations at once, Surveys have been made in San 
Josquin and Calaveras counties, and it is stated by the 
attorney of the company that T. S. Bullock, whois at 
the head of the corporation, would begin work in a few 
days after the franchises along the county roads were 
granted, asthe capital was in the bank to carry out the 
project. The line will pass through Bellota, Linden, 
skirt Stockton, cross the reclamation districts, touch 
Antioch and Martinez, and reach Sin Fraucisco by 
cable under the bay. The company will furnish power 
and light to all the towns through which it passes. The 
big pumps on the reclamation districts will be run by 
electricity, and light will be furnished San Francisco. 


LIGHTING PLANTS. 


Albany, N. Y.—A bill has been introduced in both 
houses of the General Assembly authorizing municipal 
ofticers of cities whose population does not exceed 50,- 
000 to contract for the lighting of streets for a period 
not to exceed five years. 


Athens, Tenn.—Long Bros. of the Athens Roller Mills 
has made a proposition to the mayor and council to 
furnish electric lights for the city, and the probability i8 
that it will be accepted. 


Baltimore, Md.—The Northern Electric Company, 
successor of the United States Electric Lighting Com- 
pany in this city, is making extensive additions to the 
old plant which are being rapidly pushed. New and 
more powerful generating machinery will be introduced 
and the accommodations will be considerably increased 
by additions to the present buildings а.а the erection 
of a new boiler. house. 


Elgin, Texas.—Present indications are that Elgin 
will have an electric light plantin the near future, as 
parties are figuring on cost and maintenance of the 


Same. 


Fort Smith, Ark.—The board of public affairs of this 
city will receive bids up to and including March 5 for 
the lightiug of the city with at least 70 arc lights of 
2.009 cP. for a period of ten years from July 15, 1593. 
Bids will be received for electric lighting alone or for 
electric lighting in conjunction with building and 
equipping six miles of electric street railway within 
oue year from July 15, 1895, or for both. 


Gladbrook, Ia.—There is a growing agitation here in 
favor of putting in electric lights. 


Hartford City, Ind.—The Panhandle Railroad Com- 
pany is experimenting here with electricity in its sem- 
aphore signal lights, and if successful it will in all 
probability supplant the oil which has been in use since 
1ailroading was first known. Kailroaders here say the 
electric signal semaphores can be seen at a far greater 
distance than those using oil. The success of the ex- 
periment is being watched with interest in railroad 
circles. 


Hartwell, O.—Proposals for lighting this village by 
electricity will be received by the village clerk, T. H. 
M rpe, until March 17. Bids should be for not less than 
forty arc lights of two thousand candle power each and 
twenty incandescent lamps of thirty-two candle power 

. each, and sbould specify the price per lamp at which 
light will be furnished, this price to include any addi- 
tional lamps that may be required during the term of 
contract, which will be for teu years. 


Lyons, Mich.—The common council is investigating 
the cost of an electric lighting plaut with the idea of 
putting in one to be operated under municipal control. 


Markham, Ont.—The waterworks and electric light 
plants were almost completely destroyed by fire on the 
lóth ult. The electric plant was owned by W. J. 
Fletcher of Alliston, and was not insured. 


Neola, Ia.—At the special election held here to vote 
on an issue of bonds to put in electric lights, the affirm- 
ative vote was 169 to 32 against. The bonds will be 
issued at once and a plant erected. 


Newton. Kan.— The Republican“ says: The Rock 
Islind Railroad Company ів preparing to spring au in- 
nuvation by the adoption of electric lights for its en- 
gines. Before long all the locomotives of the through 
trains will be equipped with electric headlights апа the 
old-fashioned lamps will be discarded.”’ : 

Richmond, Mich.—Another vote will probably be 
taken this spring on the question of bonding the village 
for electric lights. 

Saugatuck, Mich.—Tbe city council has granted а 
franchise to the Saugatuck, Douglàs & Lake Shore 
Electric Railway Company. The road will connect 
with the electric road being built from Holland to 
Macatawa Park and is to be completed this season. 


St. Louis.— The plant of the Ferguson Olive Branch 


ELECTRICITY. 


Electric Light & Power Company will be sold at auction 
March 10. 


Thomaston, Ga.—A committee of three aldermen has 
been appointed by the mayor to confer with an electric 
company toward erecting a plant to supply electric 
lights. 


LONG TRANSMISSION. 


Hagerstown, Md.— Powell Evans, who sold his elec- 
tric light plant in this city to otlicers of the Hagerstown 
Electric Railway Company, states that he did not sell 
the several miles of river bottom from Weverton to the 
Frederick county line, and that be intended himself to 
develop the project of furnishing power to Hagerstown 
and otber towns by building an immense dam across 
the Potomac. Ile also stated that when his plant was 
in operation he expected to supply power on such a scale 
that he would be enabled to furnish the Hagerstown 
electric railway with enough to run its cars and light 
Hagerstown. Mr. Evans has just been granted by the 
Virginia Legislature the privilege of furnishing power 
south of the Potomac. 


Knoxville, Tenn.—It is stated that the Knoxville 
Water & Electric Power Company expects to begin work 
ор its dam and power house at an early day. The com- 
pany proposes to build а dam on the Holston River 
about 43 miles above its confluence with the French 
Broad, und erect electric generating works there the 
product of which will be transmitted to Knoxville for 
lighting and power purposes. Horace Van Deventer of 
Kuoxville isthe secretary and treasurer of the com- 


pany. 


Provo City, Utah.—On the 15th ult., says the Provo 
“ Enquirer,’ "the wheels of the Telluride Power 
Transmission Company were set in motion, and the 
electric current flashed over the wires from Provo can- 
yon to Mercur, a distance of thirty-five miles, the longest 
distance which power is continuously transmitted over 
wire in the United States, and only 8 per cent. of the 
power js lost after traveling that distance. The ma- 
chinery will be kept in continual motion по.” 


St. Louis.—4A company is forming in this city for the 
purpose of harnessing the water power of the Meramec 
River near Pacific, Mo., and building at that point a 
plant which will besutliciently powerful to distribute 
light and power not only throughout the county and 
towns between St. Louis and Pacific, but to users of 
electricity in this city. 


MINES. 


Cumberland, Md.—The Davis Coal & Coke Company, 
at Thomas, W. Va., has completed its electric plant, and 
hereafter the yards and mines will be illuminated by 
electricity and coal will be mined and hauled to the sur- 
face by electric power. 


Mammoth, W. Va.—C. C. Lewis is having a large 
electric power plant constructed. He has undertaken to 
furnish electric power to the mines of the Staunton 
Coal Company, the Thomas Sholz Company and the 
Kelly's Creek Coal Company. This plant, which is to 
cost about $20,000, is being put in by & Chicago elec- 
trical compauy. 


MANUFACTURING, ETC. 


Cincinnati.—The Bullock Electric Manufacturing 
Company has decided to accept a site at Norwood for its 
new plant. А twelve acre tract has been obtained 
which is conveniently located at the intersection of the 
Baltimore & Ohio and Cincinnati, Lebanon and North- 
ern Railroads, and here will be erected a machine shop, 
brass foundry, power house and oflice buildings. The 
company, it is stated, will spend at least $150,000 on 
buildings and machinery. 


Omaha, Neb.—Thirteen car loads of clectrical equip- 
ments brought from the Nashville Exposition have 
reached hereand men have been set to work putting in 
the whole plant for the illumination of the Exposition 
grounds. 


Pittsburg, Pa.—The ''Times"' states that contracts 
have been received by the Westinghouse Electric & 
Manufacturing Company from the Campanhia Mineira 
de Electricidade, a company which controls extensive 
light and power concessions in Brazil, for the complete 
equipment of two big power plants erected by the com- 
pany. Other contracts are promised from the great 
republic, as a wonderful activity in the establishment of 
electric plants has been shown.“ 


Washington, D. C.—The District Commissioners have 
decided that under the law hotel power plants can no 
longer furnish service to other buildings. 


COMPANY MATTERS. 


Akron, O.—A deal has been closed whereby the 
Akron, Bedford & Cleveland and the Cleveland, Paines. 
ville & Eastern Electric Railway Companies are consoli- 
dated under one management in the operating depart- 
ment so as to secure harmony in connections. The fol- 
lowing officers have been appointed to operate the con- 
solidated roads: Superintendent, L. E. Beinstein ; gen- 
eral passenger agent, Julius Mengensdorf; park super- 
intendent, C. T. Bates. H. A. Everett, who was presi- 
dent of both companies, will be at the head of the con- 
solidation. 


Annapolis, Md.—A bill has been introduced in the 
House to incorporate the National Park, Silver Spring 
& Hyattsville Railroad Company, the capital stock to 
be not less than $50,000 and subject to an increase to 
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$100,000 by a vote of the stockholders. The їпсогрога- 
tors named are Francis H. Smith, J. H. Ralston and 
Roger Bellis, of Prince George’s County ; B. G. Smith 
of Conowingo, Md.; Richard Martin, Jr., of Baltimore 
Lewis Н. Finney and Jobn C. Davidson of Washington: 
John Leeds Bowie and H. Bradley Davidson of Mont. 
gomery County. Md. 


Columbus, O.—The Columbus Electric Co 
formerly tho Columbus Electric Light & Power Com. 
разу, organized on the 2181 ult. by electing A. P 
Lathrop president and treasurer; George W. Bright 
first vice-president, and W. S. Kelly second vice-presi. 
dent and consulting engineer. The other directors are: 
Fred W. Hubbard, L. P. Stevens. S. J. McClure, Thomas 
E. Knauss and W. Н. Doane. The property will be put 
iB first-class shape as regards power house, lamps and 
ines. 


Knoxville, Tenn.—The city council has paesed an 
ordinanceauthorizing the Kuoxville Electric Light & 
Power Company to purchase, lease or consolidate with 
the Mutual Light & Power Company. i 


Pittsburg, Kan.—The stockholders of the Pittsburg, 
Fontenac & Suburban Railway and the Weir City, Pitts- 
burg & Columbus Electric Street Railway at a meeting 
in this city effected reorganization, in which the con. 
trol of the line passes into the hands of Pittsburg men. 
The resignation of Leroy Simons, general superintend- 
ent, was accepted, and F. B. Wheeler, J. A. Gibson, M. 
O. Dick and Morris Cliggett of this city and Joseph 
Anderson, J.J. Tyler and Dr. Jones of West Chester, Pa., 
were chosen directors. Morris Cliggett was elected 
president. The line is now in a prosperous condition, 
and the new management will proceed at once with 
the extension of the 10ad to Weir City and Columbus. 


Valatie, N. Y.—The Columbia Electric Power Com- 
pany has filed a certificate stating that its capital stock 
has now been all paid in. Its directors include Charles 
Wild, William H. Wild and George M. Pinney. 


— 


PERSONAL AND MISCELLANEA. 


C. E. Scribner, the electrical inventor, of Chicago, 
and Herman Salt of the Western Electric Company, 
New York, were in New Orleans on the 22d ult., on 
their way—not to Cuba, but to Mexico. 


The electrical engineers of St. Paul and Minneapolis, 
to the number of thirty-five, partook of their second 
annual banquet at the Windsor Hotel in St. Paul on the 
21st ult. Morgan Brooks of Minneapolis presided and 
among the speakers was Prof. George D. Shepardson, 
who spoke for the electrical engineering department of 
the State. He suggested among other things a larger 
union among men of the craft through membership in 
the Association of Engineering Societies, which now 
carries on its rolls 1,200 names. 


W. H. Milholland, secretary of the Citizens' Street 
Railroad Company, Indianapolis, has received the fol - 
lowiug letter, written by Walter W. Brown of that city. 
It speaks for itself: ^''Gentlemen—Some years ago, 
three or four, at different times, I neglected or rather 
refused to pay my fare by letting the conductor pass me 
by, when, if I had acted honestly, I would have paid 
him. One time I got off the car before be got to me, 
but when be called to me for fare I did not pay, because 
another conductor had made me pay for two squares 
when I had to get ой a moment to see а man and take 
the next car. That was not his fault, however. I at 
another time lost my fare and the conductor let me ride 
home anyway. Sol inclose you stamps to cover all 
that I think I ever got from your company in that way. 
I am now a child of God, and I see in His Word that 
we have all got to staud before Him and be judged— 
Street car company and all—and I do want to be 
unblamable in holiness, without which no man can 86e 
God, before God, even our Father, at the coming of our 
Lord Jesus Christ with all His saints. Accept inclosed. 
Forgive my wrongs. Meet me at His coming with 8 
pure heart." There was 30 cents in stamps in the let- 


ter. 


Frank Renehan, of Washington, D. C., left Santa Fe, 
N. M., a few days ago for Bland, where he has been 
employed as electrician by the Bland Milling DE 
This company is installing а complete electric plant for 
the recovery of gold and other metals by а new process, 
the invention of W. B. McPherson of San каш 
Under this system gold, silver and copper are chemically 
dissolved and subsequently precipitated by an свете 
current. It is said that as a result of the process d 
gold gathers in one receptac'e, the silver in доша 
the copper in a third. Much interest is manifest ] 
the success of the plan which will revolutionize 0 
methods. 


S. F. Hazelrigg, general manager of the Atlante 
Coast Electric Railway Company, who recently теш 
from an extended trip through Europe and Island 
America, has been made manager of the esr A tric 
Rapid Transit Company and the Staten Island fand 
Light Company. He was appointed on FODHATE 55 
has assumed full charge of the workings of е а 
companies. In addition to these positions, MT iaie 
rigg will continue as general manager 0 the k. N.J 
Coast Company, with a residence in Asbury Park, ^: . 


Howard Gould's new yacht, the Niagara, built by кю 
Harlan & Hollingsworth Company, Wilmington. been 
will have an electric plant as complete as has eve ien 
installed on board a ship. It will consist of dy кй 
mos, each capable of furnishing 400 sixteen can f di hty 
Jamps, and a storage battery with & capacity S ade to 
lamps. When desired the dynamos can werful 
operate 900 display lights at night, and P ро 
searchlight on the bridge. Electricity will 
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in every conceivable way on board the Niagara. There 
will be electric beaters, curling tongs, smoothing irons, 
ranges, warming pans and lifts. Electricity will operate 
tho laundry and drying rooms; it will heat chafing 
dishes and bring out the music of the big orchestrion. 
The ship will be electrically hea ed throughout. 


RECENT COMPANY ELECTIONS. 


Belvidere Electric Light Company, Belvidere, Ill.—Pres 
ident, F. W. Plane; vice- president, M. C. Marian; manager, 
D, B. Pettit; secretary, J. R. Balliet; treasurer, Beecher 
Sands, 


Cohoes City Railway Company, Cohoes, М. Y.—Directors: 
Robert O. Pruyn, Edger 8. Fassett, George 8. Turner and 
Thomas I. Van Antwerp. 


Consolidated Railway Company, Baltimore.—Directors: 
Nelson Perin, Charles Adler, E. L. Bartlett, H. Crawford 
Black, William T. Dixon, T. Edward Hambleton, William 
P. Harvey, Jesse Hilles, William A. H., use, George C. Jen- 
kins, George A. Von Lingen and Theodore F. Wilcox. 
President Nelson Perin, Vice-Presidentand General Man- 
ager W. A. House and the other officers were re-elected. 


Fulton Electric Light & Power Company, Fulton, III.— 
President, Mrs. Магу К. Lockbeart; vice-president, Dr. D. 
W. Ward; treasurer, Edmund Jackson; secretary and 
manager, John C. Martindale; electrician, George A. Wal- 
ter. 


Lanaconing Electric Light & Power Company, Lona- 
coning, »d.—President, illiam Atkinson; secretary- 
treasurer, Hugh Scott; directoras: Wm. Atkinson, Hugh 
son, George Schantz, Jr., John McFarlane, Sr., and George 
ernent. 


Louisville City Railway Company, Louisville, K y.—Pres- 
ident, J. B. Speed ; vice-president, 8t. John Boyle; general 
manager, T. J. Minary ; secretary, J. M. Pettus; directors: 
J. B. Speed, H. H. Littell, St. John Boyle, A. P. Humphrey, 
John States, J. W. Gaulbert, Harry Bishop, T. J. Minary 
and A. H. Davis. 


Waterford & Cohoes Railway Compary, Cohoes, N. Y.— 
Directors: Thomas Biesline, Thomas Knickerbocker, 
Charles Clemenshaw, William Kent, Otis G. Clark, Wil- 
jen Shaw, Francis N. Mann, Jr., Frank Peck, C. C. Ormsby, 

. J. Hagen. 


Madison Electric galway Company, Madison, Wis. (reor- 
ganization).—President, F. W. Oakley, Madison: vice- 
president, George S. Russell. Cleveland; secretary aud 


The Brake in Railway Service. 


This is the age of high speeds for nearly every class of 
railroad service, both steam and electric. Many are the 
devices for applying the brakes to the wheels, but it has 
remained for J. Hector Graham, General Manager of the 
Graham Equipment Company, to perfect his Brake Equal- 
izing Bar to which the brake beams of the trucks are 
hung, and which effectually prevents all tilting of the 
truck frame and the disagreeable backlash of the car body 
when a sudden application of the brakes is made with a 
full load. (See cut of truck.) 

Many people have been thrown from electric cars and 
seriously injured by the brakes being applied and then 
suddenly released when the car was moving ata high rate 
of speed. The sudden application tilts the truck frame 
and the sudden release gives я tremendous rebound to the 
car body. АП this Graham's Equalizer overcomes. On 
nearly every steam and electric car truck, no matter what 
service it is in, the brake beams are supported from the 
truck and sills by a wrought iron link made of 3 inch half 
round iron. This is fastened in an iron clip to the truck 
end sills and in the cast-iron brake head. The constant 
vibration of the truck, with the many applications of the 
shoes to the wheels, wears the contact parts of link, clip 
and brake bead, so that in time when the brakes are ap- 
plied the shoes slip up and down on the wheels causing a 
clatter and hammering, greatly annoying the passengers. 

Graham has discarded these old-fashioned brakes, and 
uses а 7; inch round steel rod with flexible rubber cush- 
ions, entirely preventing all clatter and reducing the lock- 
ing of the wheels toa minimum. (See cut of truck.) 

Again, with the present method of hanging the brake 
beams from the track sills, when the car is loaded the 
shoes are carried down under the wheels, lengthening out 
the brake rods and requiring more turns of the brake 
handle or more piston travel of the air cylinder to make a 
stop. Graham's Equalizer carries the shoes up an inch on 
the wheels for every inch the load deflects the truck frame, 
so that when a car is loaded it is much easier to stop the 
car than when empty. 

The Brake Equalizer can be applied to all makes of 


GRAHAM KOLLED STEEL TRUCK. 


мше Н. R. Newcomb, Cleveland; directors: the pres» 
lang" vice-president and treasurer; T. Н. Wilaon, Cleve- 

nd; P. L. Spooner and J. H. Palmer, Madison; S. M. 
Hammell, Schenectady, М. Y. 


COMMERCIAL PARAGRAPHS. 


The Ward Leonard Electric Company, Bronxville, N. Y., 
advise us thatthe circuit breaker business has grown to 
such dimensions that they have been obliged to make 
tools for all the different operations and have perfected 
them to such a degree that all the parts are interchange- 
able and any part can be replaced or duplicated out of 
stock at once. 


Mr. W. J. Wollman, a well-known member of the Chi- 
cago Stock Exchange, begs to announce that he has moved 
permanently to New York and has opened an office at 20 
Broad street, where he is prepared to carry on a general 
brokerage business. Mr. Wollman's success in Chicago is 
a guarantee that any prospective investors who purchase 

-urities through him will be well treated. 


No-To-Bac for Fifty Cents. 


Guaranteed tobacco habit cure, makes weak 
men strong, blood pure. 500, $1. All druggists. 


The Eureka Tempered Copper Company, sínce the re- 
moval of their New York offices from 511 and 513 West 18th 
street to more spacious quarters at 107 Liberty street, are 
doing a brisk business, their product being especíally de- 
sirable for commutators, commutator segments, bearings 
of all kinds, and in fact for all devices in which pure cop- 
per without alloys, but sufficiently tempered fur all me- 
chanical purposes, is wanted. This is probably the only 
firm that enn supply tempered copp^r at anch a reason 
Price as to bring it within the reach of all. 


truck, both steam and electric, and in view of the crudee 
methods now in operation it would be well for all bullders 
of electric trucks to write to the Graham Equipment Com- 
pany, Boston Mass., for terms, asthey are ready to license 
any company to apply it to their trucks. 


Everybody Says So. 


Cascarets Candy Cuthartic, the most won- 
derful medical disco: егу of tlic age, pleas- 
ant and refreshing to the taste, act geutly 
and positively on kidneys, liver and bowels, 
cleausing the entire svstem, dispel colds, 
cure lieadacho, fever, habitual constipation 
and bilionsness. Please buy and try a box 
of C. C. C. to-day; 10, 25. L0 cents, Sold and 
guarautecd to cure by all druggists. 


" Shade Lamps ” is the title of a very dainty little cata- 
logue just issued by the Electric Appliance Company, 
Chicago, covering their special lines of Espersen, Klemm 
and Dale electric portables and shade lamps. It isa valu- 
able catalogue for any user or dealer in these goods and 
wiil be sent on application. 


Edacate Your Bowels With Cascarets. 
Candy Cathartic, cure constipation forever. 
10c,25c. If C. C. C. fail. druggists refund money. 
— RÀ 

Although the Edison Junior Improved“ Incandescent 
Lamps have only been on the market a comparatively 
short time, large quantities of them are being sold, and at 
the general offices f Mr. Thomas A. Edison, Jr., 96 Broad- 
way, New York, business is reported as being exceedingly 
brisk. These lamps, the fllaments of which are made by 
& new process, are manufactured at Shelby, Ohio, and can 
be obtained of almost any desired color. Мт, Edison, Jr., 
now bas branch offices established at 60 State street, Boge 
ton, at St Paul, Minn., at Los Angeles, Cal., at Norfolk, 
Va, at Austin, Tez., and at Santiago de Cuba. It can 
readily be seen that Mr. Edison, Jr., is puahing the lamp 


business for all there ін in it, and Judging from the excel- 
lent quality of the goods he is now turning out, his lamps 
cannot help but become popular and create a large de- 


mand. 


Any one desirous of obtaining electrical measuring in- 
struments would do well to address the Cherry Electric 
Works, 2) and 27 Third avenue, New York. This concern 
has recently placed upon the market au inexpensive but 
accurate voltmeter reading from 0 to 10 volts and an am- 
meter reading from 0 to 10 amperes. The price of these in- 
struments is but $1 50 each. and for experimental purposes, 
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CHERRY’S VOLTMATER. 


where the standard instruments wauld prove too expensive, 
these will be found both valuable and trustworthy. The 
mechanism is enclosed in a hardwood case, which gives 
them an extremely neat and handsome appearance. There 
is no doubt but what these instruments fill a long-felt 
want, as many amateurs have been kept from experiment- 
ing owing to the cost of the standard instruments. 


Don't Tobacco Spit and Smoke Your Life Away. 


To quit tobacco easily and forever, be mag 
netic, full of life, nerve and vigor, take No-To- 
Bac, the wonder-worker, that makes weak men 
strong. All druggists, 60c or 81. Cure guaran 
teed. Booklet and sample free. Address 
Sterling Remedy Co, Chicago or New York. 


To Cure Constipation Forever. 
Take Cascarets Candy Cathartic. 10c or Me. 
If C. C. C. fail to cure, druggists refund mone | 


INCORPORATIONS. 


The Sonoma Electric Light Company, Sonoma, Cal. 
Oapital stock, $10,000; subscribed, $8,250. 


The Meyersdale Electric Light, Heat & Power Company, 
Meyersdale, Pa. Capital stock, $10,000. 


The La Salle County Railway Cowpany, Streator, III. 
Capital stock, $500,C00. Incorporators: W. H. Boys and W. 
H. Holcomb. 


The American Motor Syndicate, Chicago. Capital stock, 
$2,400. Incorporators: Theron E. Dixon, D. H. Fletcher 
and J. S. McGregor. 


The bill providing a charter for the Consolidated Rail- 
way & Electric Power Company of Roanoke, Va., has 
passed the Virginia Senate. 


The Belmont Gas & Electric Fixture Manufacturing 
Company, Belmont, III. Capital stock, $2,500. Incorpora- 
tors: S. H. Alesand Richard E. Burke, 


The Merced Falls Electric Company, Merced, Cal. Capi - 
tal stock, $100,000. Incorporators: James G. Rudd'e, E. 
D. N. Lehe, James T. Peck, J. D. Bradley and O. E. Green. 


The Flushing Electric Light & Power Company, Flush- 
ing, N. Y., has certified to an increase of capital stock from 
по to $250,000. The liabilities of the corporation аге 

151 159. 


The Muncie Electric Light Company, Muncie, Ind. Capi- 
tal stock, £25,000. Directors: Charles Н Kembrough, 
William Н. Wood, H. Clay Haymond, Melville Wood and 
Hal C. Kembrougb. 


The Ward Leonard Electric Company, Bronxville, N. Y. 
--to manufacture electrical appliances. Capital stock, 
$100,000. Incorporatora: H. Ward Leonard, Charles К. 
Carpenter, Richard H. Mansfield, Jr., and Henry P. Bull. 


The Borough of Brooklyn Gas Company, Brooklyn, 
N. Y.—to manufacture and sell gas for lighting purposes 
and to manufacture and use electricity for producing light. 
heat and power. Capital stock, $509,000. Directors: Sam- 
uel B Tawrence, Francis P. Lowrev and Armitage Mat- 
hew:, of New York, and Henry M. Haviland and John B. 
Summerfield, of Brooklyn. 


The Warren-Medhery Company, Sandy Hill, N. Y.—to 
manufacture electrical supplies. Capital stock, $25,000. 
Directors: Horace J Меабегу and 8. C. Medbery, of 
Ballston Spa; H. B. Warren, of Youkera, and W. H. Cun- 
ningham, Н. E. Tidmarsh, Lincoln Paria and G. W. Wait, 
of Sandy Hill. The officers are: President, H. J. Med- 
регу ; secretary and treasurer, George W. Wait; general 
manager. H. E. Tidmarsh. The special dynamo to be- 
made is the invention of Mr. Warren, and generates incan- 
descent and arc currents. 


The Sherwood Car l'ender Company haa been incorpo- 
rated at Trenton, N. J.. with a capi:al stock of $100, 00, all 
pal l in. It is to manufacture car fendersand other car ap- 
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p'iances. The principal incorporators are Carl Sherwood 
and Judson .J. Curtis of Honesdale, Pa., aud Charles H. 
Bonner of Brooklyn, N. Y. 


The Citizens’ Electric Company, Eureka Springs, Ark.— 
to operate a plant or plants for electric light, heat, ice and 
power purposes. Capital stock, 825.000. Incorporators: 
W. M. Duncan, A. R. Sayles and L. P. Badger. 


The Standard Traction Company, Philadelphia. Capital 
«'ock, $1,000. Incorporators: Maynard L. Young, Edwin 
F. Morse, William S. Doran, J. Howard Reber and William 
F. Sullivan. 


The Columbus Electric Company, Columbus, O.—to sup: 
ply eleciricity for power and for lighting the streets and 
publie and private buildings of the city of Columbus and 
the territory contiguous thereto; manufacturing, selling 
sud furnishing the electric light and power required there- 
in for such purposes; constructing lines for conduct- 
ing electricity for power, light and other purposes, and 
Чоіпк such other things as usually appertain to the vusi- 
ness of electric compantfes, Capital stock, $750 000. Incor- 
porators: Irvin Butterworth, Walstein F. Douthirt, Chas. 
S. Ritter, Arthur R. Bliss and [rving M. Seleger. 


The Wilmington & Chester Traction Company has filed 
articles of incorporation in the Camden County clerk's of- 
tice, Camden, N. J. The objects of the corpora ion are to 
build, construct and operate electric railways. Capital 
“tock, 92.000.000: paid in, $1,000. Incorporaters: Henry 
C. Moore, Trenton; Henry A. McCarthy, Ridley Park; 
Richard Nichols, Germantown, Pa.; Clarence Sill, Darby, 
nod Charles Martindale, Camden, N. J. 


The Germantown & Fairmount Park Street Railway 
Company, Philadelphia —to build and operate a street rail- 
way. Capital stock, $50,000. Incorporators: Charles E. 
Morgan, W. Rotch Wister, William G. Warden. Josiah M. 
Bacon, Samuel T. Bodine, Richard Ashburst, Joseph Bush- 
nell, William Wharton, Jr. 


The Bonanza Power & Land Company, Pocatello, Idaho 
to improve lands by irrigation, operate mines and build 
an electric railroad from Shoshone to Great Shoshone falls. 
Capital stock, 8 00 000. ‘The incorporntor- are ex-Governor 
Rickards of Montana, ex-Lieutenant Governor Bierbov er 
of Idaho, J. P. Parrine, owner of the celebrated Blue Lakes 
farm, Joseph Wildran of Shoshone, Idaho, aud F. R. 
l'homas and J. J. Cusick of Butte. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED FEBRUARY 22, 1898. 
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'LECTRIC BAILWAYS AND RAILWAY APPLIANCES. 


599,344. Electric-Railway System. John M. Murphy, Tor- 
rington, Coun., assignor, by direct and mesne assign- 
ments, to the Safetv Third Hail Electric Company of 
New dersey. Filed Sept. 24, 1597. 

399,393. Trolley for Electne Railways. Edward K. Lan- 
dis, Philadelphia, Pa. Filed March 5, 1897. 

599,580. Switch-Operating Mechanism. Charles W. Yer- 
bury, Newark, N. J. Filed Oct. 6, 1897. 

599,604. Electric-Railway System. James D. Gibbs, Chi- 
cago, Ill. Filed March 14, 1896. 

599,470. Car Fender. Inozens J. Neracher, Cleveland, О, 
Filed Sept. 12,1896. Renewed July 6, 1897. 

599.650. Safety-Guard for Railway-Cars. Abel M. Phelps, 
New York City. Original appliegtion filed Jan. 8, 
1894. Renewed Nov. 26,1895. Divided and this appli- 
cation filed April 21, 1394. Renewed Nov. 4, 1597. 


ELECTRIC LIGHTS AND APPLIANCES. 


399,480. Electric-Arc Lamp. Orville B. Skinner and Geo. 
M. Bacon, Cleveland, O., assiguors of one-third to 
George G. Wells, same place. Filed Aug. 27, 1897. 

599,519. Radiator Attachment for Arc-Lamps Henry 
Stenz and George Westermann, Faribault, Minn., as- 
signors to the Shadowless Radiator Manufacturing 
Company, same place. Filed Nov. 30, 1596. 

599,513. Support for Incandescent Electric Lights. John 
Whitaker, Schenectady, N. Y. Filed June 19, 1897. 
59,635. Electric Are Lamp. Henry J. Sage, Rochester, 

Pa. Filed March 13, 1897. . 


TELEPHONE AND TELEGRAPH APPARATUS. 


593,322. Individual Telephone Call, Thomas C. Drake, 
Malta, Ohio, ussignor, by mesne assignments, of one- 
third to James M. Rusk, M«Connellsville Ohio. Filed 
July 2, 1894. 

599,553. Telephone-Switchboard Apparatus. — Cleaveland 
F. Dunderdale, Chicago, I'l, assignor of one-half to 
John F. Pershing, same place. Filed July 31, 1896. 


BATTERIES. 


599 315. Secondary Battery. Walter A. Crowdus, Chicago, 
III. Filed Jan. 25. 1897. 

599 405. Electric Battery. Charles P. Shrewsbury, Lon- 
don, and John L. Dobell, Modbury, England. Filed 
Dec. 24. 1895. 

599411. Electrical Primary Battery. Joseph B. Whitte- 
more, London, England. Filed Sept. 8, 1896. 


MISCELLANEOUS. 


$99,316. Electric Igniter for Gas-Engines. Fitz E. Culver, 
Chicago, III. Filed Feb. 15, 1597. : 

599,346. Klectric-Wire-Holding Appliance. Hugh A. Me- 
Coy, Cambridge, Mass, Filed Sept. 80, 1897. 

59351. Electric Kes stance Conductor. Henry G. O'Neill, 
Brookline, Mass., axsignor to the American Electric 
Heating Corporation, Boston, Masa, Filed Jan. 4, 1597. 

590332. Electric Res'stance-Conduetor. Henry G O'Neill, 
' Brooa line, and Horace В. Gale, Boston, Mass., assign- 
ors to the American Electric Heating Corporation, 
Boston, Mass Filed Jan. 4. 1597. 

599354. Е есігіс Igniter for Explosive-Engines. Hubert 
Е. Probert, Chicago, III. Filed April 8, 1897, 

599 455. Apparatus for Producing Ozone. Marius Otto, 
Paris, France. Filed June 15, 1897. 

399.508. Driving: Gear for Electric Meters. George A. Le 
"Febre, New Yoru Ону. Fled April 21, 1897. | 
599,651. Fire-Alarm Вох. John II. Hayes, Appleton, Wis., 
"and Charles Fisher, Chicago, Ш. Filed Jan. 21, 1897. 


DESIGN. 


22309. Meter-Case. William D. Marks, Philadelphia, Pa., 


assiguor to the American Electric Meter Company, 


game place. Filed Nov. 27, 1596. 


Help to fight the Electrical Trust by subscribing 
(от ELECTRICITY. 
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TELEPHONE 
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AND TELEGRAPH. 


George H. Atkinson, lately manager of the Hudson Tele: 
phone Company, and a former manager of the Newark 
Telephone Company, was arrested in Jersey City on Wed- 
nesday night last week in civil proceedings brought by 
Robert Baker, of Brooklyn, to recover 550 shares of stock 
of the Newark Telephone Company. Baker alleges that 
inthe latter part of March, 1896, he bought the stock from 
Atkinson at $10 a share, and left it with him in trust, tak- 
ing Atkinson’s receipt for it, and that when he de- 
manded the stock, which i8 now worth $1,500, Atkinson 
refused to surrender it. Sheriff Heller held Atkinson in 
$5,000 bail. Several other suitson various charges are pend. 
ing against Atkinson 


The special committee on telephone service and charges 
of the Wholesale Grocers’ Association of New Orleans 
have submitted their report. Init they say: '' Your com- 
mittee is clearly of the opinion that the present service is 
inferior for the price paid, and that the metallic or up-to- 
date circult (designated as long-distance circuit) should 
have been furnished long since without extra cost, and 
under these circumstances the committee would recom- 
mend that every encouragement be given to & proper 
movement looking to improved service upon reasonable 
terms.“ 


Senator Foster's bill in the New Jersey Senate limits tel- 
ephone charges in first-class cities to $1 per month, in 
second class cities to $ and in allother municipalities to 
$2.50, and provides that the rate at public stations for local 
messages shall not exceed 10 cents tor five minutes’ talk. If 
these charges fail to net a company 8 per cent. net profit, it 
is provided to have an investigation made and to have 
charges regulated so as to yield that profit. The act makes 
provision for annual reports from the companies. 


It is rumored,” says the Charleston, S. C., News and 
Courier, that the network of telephone lines all over 
Marion and Marlboro counties in this State and some 
points in North Carolina will soon be extended to Cheraw. 
The gap between these lines and the Chesterfleld line is 
only seven miles, and with the building of this and a little 


' short one from Chesterfleld to Movven connectíon will be 


completed from Charlotte to Wilmington, taking dozens 
of points in South Carolina.“ 


Ata inass- meeting of citizens held in the court house at 
Winchester, Tenn., a committee was appointed, consisting 
of F. А. Pattie, S. M. Alexander and George E. Banks, to 
investigate and report whether or notit was to the best in- 
terest of the town to organize a local telephone company 
or to encourage the East Tennessee or Cumberland Tele- 
phone Companies to establish an exchange in the town. 


The Cumberland Telephone Company, baving absorbed 
the Great 3outhern Telephone & Telegraph Company, will 
connect the Louisiana system of the Great Southern with its 
own, which covers not only Tennessee but a part of Ken- 
tuck y, by building south from Memphis. The line of the 
Illinois Central Railroad will be followed. A new switch- 
board will be placed in the exchangeat New Orleans and a 
much improved service in that city is promised. 


It is stated that if the citizens should win their suit in 
Omaha against the Nebraska Telephone Company for re- 
duction of tolls from $5 to $3, and the company should 
refuse to comply with the law, an Eastern syndicate 
stunds ready to put in a telephone system in that city and 
furnish efficient service at the lo rer rate. 


The officers of the Buffalo Telephone Company, incor- 
porat don the 19th ult., say they will begin operations 
just as soon asa franchise is secured in Buffalo. Applica- 
tion for the franchise has been made to the aldermen. 
This is the second telephone corporation organized in 
Buffalo within a few weeks, the Western New York Tele- 
phone Company being the other. 


Edgar L. Miller of Frederick, Md., general manager of 
the Interstate Telephone & Telegraph Company, was at 
Wilmington, N. C., a few days ago arranging to carry out 
the plan of the company to place Wilmington in connec- 
tion with its long distance cireuit, connecting that city 
with Goldsboro, Raleigh, Durliam and other cities. 


The Pluin edler of Wabash, Ind., states that nearly all 
the additional issue of the Home Telgphone Company's 
stock, which it was proposed to issue to retire the out- 
standing obligations incurred on construction account, has 
been taken, and the $5,000 in certitieates will bc issued in a 
few days. 


The Keystone Telephone Company of Pittsburg, Pa., has 
proposed tothe board of Trade of Latrobe, Pa., to remove 
its plant to the latter place for a cash bonus of $10,000. 


A telephone company has been organized by the citizens 


of Fathville, Franklin county, Pa. Their purpose is to 


run а line from Richmond, Franklin county, to Blair's 
Mills, Juniata county, a distance of twenty-two miles, 


The Lansing, Mich., telephone exchange haa made соп. 
nection with the Central Telephone Company's new 
metal: ie line between Grand Rapids and Chicago, Lan- 
sing will һа е connection with 13 county seats not now 
accessible. Ву spring the line will be extended to Fort 


Wayne. 


Formal demand having been made by Senator Brush for 
immediate action by the Senate Finance Committee on the 
bill introduced by him for the New York Board of Trade, 
providing for a reduction in telephone rates, the commit- 
tee set Thursday of the present week for a hearing on the 
bill. 


The Colorado Telephone Company is erecting a new ех. 
change at Denver, which will be fitted with all the modern 
improvements and will have a capacity fo 2,100 subscrib- 
ers A reduction in rates is promised when the new 
station is completed. E. B. Ficld, the general manager, 
was recently made a director. 


The District Commissioners at Washington, D. C., have 
decided to report favorably on the bill to authorize the 
Automatic Telephone Exchange Company, Limited, to in- 
stall and operate a «ystem of telephones in Washington. 
The bill has been introduced iu the Senate. 


Two new ordinances were introduced in the Chicago 
city council last week. One has for its object the estab. 
lishing of long-distance te'ephone st tions in conjunction 
with & Wisconsin long-distance company, and the other 
ostensibly provides а competitor for the Chicago Tele- 
phone Con pany. 


The Railway Commission at Raleigh, N. C., on the 18th 
ult., after hearing the argument of Senator Daniel, counsel 
forthe Bell Company, overruled the exceptions of the 
company to the order reducing telephone rates, The Bell 
Company pave notice of appeal. 


At Fulton, N. Y., а new company has been organized to be 
known as the Fulton Telephone Company. The officers 
are: President, Dr. I. C. Curtiss; first vice-president, 
George C. Webb; secretary, Emmer E. Summey ; treasurer, 
James K. Whittaker of New York. ` 


The Pittsburg Dispatch says the Home Telephone Com- 
pany will be reorganized and will secure a Pennsylvania 
charter. The sale of the company’s property in Pittsburg 
was announced 1n our financial column last week. 


The Barnesville (O.) Telephone Company has sold out to 
the Central District and Printing Telegraph Company of 
Pittsburg, Pa., which will now build a long distance line 
from Wheeling to Cambridge, O., connecting the towns 
en route. 


New Companies Incorporated. 


The Dunkirk & Fredonia Telephone Company, Dunkirk, 
N.Y. Capital stock, $40 00°. Directors: Robert J. Moor 
head of Northeast, Peun.; J. C. Moorhead of Cleveland; 
S. Fred Nixon of Westfield, N. Y.; M. A. Phelps. F. W. 
Plato and G. H. Frost of Buffalo, and S. B. Rawson of 
Elyria, Ohio. 

The Mankato Citizens’ Telephone Company, Mankato, 
Minn. Capital stock, $250 0. Incorporators: Lorin Cray, 
II. E. Hance, W. A. Funk, J Н. James, Ed. I. P. Stade, F. 
Kron, II. A. Patterson, John С Wise, Jr., A. (i. Bierbauer, 
John Klein, J. B. Meagher, О. W. Schmidt, W. N. Plymat 
aud Nie Peterson. 

The Knickerbocker Telephone & Telegraph Company, 
New York—to operatein New York City and extend its 
lines to Rouse's Point, Ogdensburg, Buffalo. Montauk 
Point, Fire Island, Weehawken, Hoboken, Jersey City 
Bayonne, Elizaseth, Perth Amboy, Paterson, Newark. 
Orange, Plainfleld, New Brunswick and Long Branch. 
Capital stock, $7 500,000. Directors: Samuel В. Lawrence, 
Francis P. Lowrey, John B. Summerfield, Henry М. Havi- 
land, Charles L. Horton, George E. Spencer and Henry C 
Everdell, all of New York City. 

The Buffalo Telephone Company, Buffalo, N. Y.—to 
operate a telephone line in Buffalo, to Lock port, Medina, 
Albion, Brockport, Rochester, Depew, Lancaster, Akron, 
Batavia, Charchville, Tonawanda, North Tonawanda, a 
Salle, Niagara Falls, Suspension Bridge, Lewiston, 
Youngstown, Hamburg, Angola, Silver Creek, Dunkirk, 
Erie, Pa., Ashtabula aud Cleveland, О, and also in the 
cities and villages other than those mentioned in Erie, 
Niagara, Orleans, Genesee, Livingston, Wyoming, Мор" 
roe, Chautauqua and Cattaraugus counties, №. Y. Capital 
stock, #500000. Directors: George K. Birge, Daniel N. 
Lockwo«d, C. E. Williams, L. B. Crocker, Wiiliam H. 
Kinch, Joseph Kennedy, William B. Hoyt and R. J. Getz 
of Buffalo. е 
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ELECTRICAL. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from s 
The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and 


SECURITIES. 


a favor to have brought to their attention any inaccuracies readers may discover in these columns, 


Abbreviations : crt. indb., certificate of indebtedness; coll., collateral; 
extension; gen., general; g., gold; guar., guaranteed: inc., 


income; imp., 
Q, quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. and Aug.; 


improvement; " 
M. & S., May and Sept.; J. & D., рау 


paid; pfd., preferred; m 


| STOCKS, 


\ 


Capital Stock. 
Par Authorz'd| Issued. 


Date ot 


Div. 


Rate and 
Last 


NANE. Bid. | Asked. 


Albany, N Y.-Feb. 28: 


— 
— 


Alban Ry. е TT 100 2,000,000 $1,750, 1% % Q., Aug. 97. 133% Wit 
Troy City Railway Co.... .. . . .. 100 2,000,000 2.000.000 % Q., Sept. 10, 97.| 72 
Traction Oo. (Saratoga) 100 50,000 50,000 Seve: АК laa ge & s 
Allentown, Pa.— Feb. 28: 

Allentown & Lehigh Val. Trac. Oo.|. 4,000,000| 1,500,000 "PEN A 80 
Bridgeport, Conn—Feb. 28: 

Bridgeport Traction Co. 100 2,000,000] 2,000,000] % Aug., 97 45 60 
Baltimore, Md.—Feb. 28: 

Baltimore City Passenger Ry. Oo...| 95 6,000,000] 2,500,000,5 % 8., July 2,97. | 59 70 
bBaltimore Traction Oo. 25 10,000,000 5,750,000 1% % Q., Jan., 97. 2362] 24 
Central Ry. Co. of Baltimore City. 50 300,000] 300.0006 % A., 1897. 80 8214 
City & Suburban Ry. Coo 50 4. 000,000 1,000,000/2 % A., Jan.,'97 48 ae 
Boston, Mags.—Feb. 28: 

New England Street Ry.............| 95 5,000,000) 1,081,925:1 % Q., Jan. 15, 97 ow 
North Shore Traction боо . com. 100; 4, 000.000 1,000. 000 8 % S., Oct, '96. 13 15 
North Shore Traction Co........pfd.: 100 2,000,000| 2,000,000,6 % S., A. & О. 16 78 
West End Street Ry. Co com.| 50|10,000,000| 9,085,000 4 % S., Oct., W. F3 | 831 
West End Street Ry. Co....8 % рѓа.) 50 6,400,000; 6,400,000,4 % S., Oct. 1, 97. 102 1 
BPooklyn N. Y .—Feb. 28 : 

Brooklyn City & Newtown Ry......| 100 2,000,000! 1.000.000 2% % Aug. 1, 1897. 178 | 180 , 
Brooklyn Rap. Transit Co., tr certf.. 100 20,000,000 20,000,000) eee 40 4014 
cBrooklyn Heights Railroad...... T 200,000 200,000 чак 5а be 
гошуп ty PA oe 100, 12,000,000 800 24 % Q., July, 97. 197 200 
e Brooklyn; Queens Oo. & Sub. RR. ... о 000.000: 2,000,000) ............ Ж. Ж 
Coney Island & Brooklyn RR. .... . 100 1.000,000| 1000.0001% % July i, 97. |150 | 160 
Kings County Elevated.................. 4,750,000 4.750.000 3 ; — es 
Kings County Traction Co..........| 100 4,500,000! 4,500,000 1 % July 26, 97 4 50 
Nassau Electric Railroad .............]...... 6,000,000} 6,000,000) ............ 42 sz 
C 50 2,000,000 1 „ op i 

Brooklyn. . r ... 1.000, 000 1,000,000| ..... Vd шә 
Buffalo, N. Y.—Feb. 28: "NT 
Buffalo & Niagara Falls Elec. Ry... 100 1.250.000 1,250,000} ............ 
Buffalo Railway Oo................| 100) 6,000,000| 5,370, 5001 % Q, Sept., 97. 82 | 84 
Columbus Q.—Feb. 28: 
Columbus Street Railroad 100 8,000,000} 8, 000, 0001 % Q., Feb., 97. 45 48 
Columbus Centra: Street Railroad. 100 1,500,000} 1,500,000 Ol. ёв we 
Charleston, S. C.—Feb. 28: 
Charleston City Ry. Oo 100,0003 % S., Jan., 97. 12 
&nterprise City ЕЙ. 89 arsh m 10000 250,000 ROMA na fe 
Chicago, Ill.—Feb. 28: 
leago City Ry. Oo ae. 2 3 „Sept. 15, 97.235 | 237 
Ohicago & South Side R. T. RR. I йб 
Lake Street Elevated RR............ тоу. 10.000 O UU 123; 
Metropolitan West Side Elev. Ry... 100 ie oor 15.000000! ........ ON. T 1 
Met. West Side El. const. stk........ 100 15,000 0% 2,500, 0 si. ВА ri 
North Chicago Street RR........ eee! 100 10.000. 000 6.600.000 8 % Q., Oct., 97 220 | 225 
ANorth Chicago City RR............| 100 500.000 249.90 elle dera БУ 
South Chicago City liway........ 100 2 000000 1,603,200 PET "S s 
Meat Chicago St. RR. Оо............ 100 20.000.000. 13,189,000 114 % Q., Мау, 97. 9714| 9734 
iChica 000, 
Ko West Div. Ry.......guar.| .— 1.250.000 624,900 35 % - ee 
Chicago Passenger Ry....... guar, 100 2,000,000 2,000,000 5 % 8. oe ee 
Cincinnati, Ohlo.—Feb 28: 
Olncinnati Inc. Plane Ry.......com. 575,000! ............ ee 20 
Cincinnati Ine. Plane Ry...... ..pfd. BD), - TOC 000 150.000 2% %., Feb., '98. as 75 
50 150,000 о . , 
Cincinnati, Newport & Ооу. St. Ry. 100 4.000 000) 3,500,000 ............ 25 
Wincinnati Street Ry. Co............ 50 18.000.000 14,000,000 134 % Q., July, 97. 115 116 
Mt. Adams & Eden Park Inc. Ry. 50i 2,500,000 2,200,000,1%4 % C., Oct., '06, | -. | .. 
Cleveland, Ohio,—Feb. 28: 
Актоп, Bed. & Olev. Elec. Ву....... 1,000,000 . .......... 40 42 
Oleveland City ir AP 100 куе куе, 7,600,000 34 %., Oct,, 59 60 
Cleveland Electric Ey. Ss ******| 100 12,000,000 12,000,000 34 % Q., Oct ` 97. | 51 м 52% 
Detroit, Mich.—Feb. 23: 
Detroit Citizens’ Street R andis. . 100 .. 
P. Wayne & Belle lale B t 100 2,000,000) 400.500 5 X July, 9. — [19 | 
p wa O0. eee 662626 „„ „„ „ ооо о y еозе 0000229 ее 100 
Detroit Electric Railway......... —j— 41 250.000 1 99000 К is ы 
РЕ 000.000 7 * оооеороооов ае 
Wyandotte & Detroit River Ry. * ***| 100 250.000 200, e аө аша 100 110 
Dayton O.—Feb. 28: 
City Railway Co . „сот 1,470,600 19; % Q., Oct. 1,98. 100102 
Ону Rallway Со оров овец [XX e td. 100 1,500,000 " ! 114 9 `'Ос$.1 596. 140 145 
People’s Street Railway. Po m 1 988 ani: | AA hic Ж 100 а 


*Unlisted.- Ex div. 


b Oompany controla Oltisens' Railway, N 
У, North Baltimore Passen 
4 үш Bay Street Railway, Baltimore & Powhatan Railway,Pim! 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 


¢ Owned by Brooklyn Rapid Transit Company. 


d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. 
Come ck owned by Brooklyn Rapid Transit Com pany; road operated by Brooklyn Heights 


y. 

f Stock owned by Kings County Traction Company; road leased to Nassau Electric ВВ 

180 0 by Atlantic Ave. RR. and leased to N . system. 
6280 per share on ved by ping capital paid as rental by lessee— West Chicago St. RR. Co.; 

(ботов by esos Оры Went Dn Me CODA er Railway, ona 

vision Railway, cago Passenger way,an 
1 Obicago Street Railroad Tunnel Com pany. ý E idi a 
Ales fer annum paid on outstanding capital as rental by lessee North Омса о Street 
n Majori ere $625,100 of stock owned by West Chicago Street Railroad Company. 
000 мохо ty of stock owned by Ohicago West Division way Company: 5 & on $1,000, 
Chicago Oom 


guaranteed by West Street Railroad , leases. 
'Clncinnat 84. Ry, Оо, has раге оо Mi. A. & den Park road, assuming itebonds: 


er Railway, Baltimore 
co & Pikesville Railway 


mortgage: tr., trust; A 
and Dec.; J. & J., Jan. and June. { 


PASSENGER RAILWAYS. 


Capital Stock. 


Rate and Date of 
Last 


pecial reports received by Execrnicity from а variety of sources. 
reliable information. The management of this journal will esteem it 


cohs., consolidated: const., construction; conv., convertible; com., common; deb., debentures; exten., 
4 annually; S., semi-annually ; 


L'—— —— — A —— n! 

ЗАМЕ, ,PzariAuthorz'd( Issued. Div. Bid. Asked. 
Vn 10 $2,000,000! 8200,000/8 % S., July, 7. 140 
Hartford Str tR о Wet es о ооо овоо е * » U е9 u у . ее 
Hartford & West Hartford RE .....| 100) 1,000,000} 247.000] ............ m eo 
Holyoke Mass.—Feb. 28: 

Holyoke Street Ry. Oo............. | 100} 100,000] 400,000/8 % A., July,'97. 200 | 205 

North Hudson Co. (N. J.) Ry. Co...| 25| 1,250,000) 1,000,000|8 %, 1892. oo 

Indianapolis, Ind —Feb. 28. 

**Citizens' Passenger Ry.......... Es 5,000,000] 5,000,000} ............ 26 

Lancaster, Pa.—Feb. 23: 

Pennsylvania Traction Oo.......... 100 10, 000,000 9, 900, 000 . à T e» 
Lancaster & Col. Electric Ry tx sullo ЕКЕ 87, ——— ee oo 
Weat End Street Railway.......... iu “+++, | uneso oorsne ИИ i ee oe 

Louie vilis, Кукен: 100) 4,000,000) 4,000,000/114 N., Apl., 97. |85 37 

Louisville R...... com. 000. 000, ., Apl., 97. 

Loulsville Ry... ... . D % pid} 100) 2,000,000; 2,000,000 25 % S., Apl. I, 97. 94 | 95 

Minneapolis. Minn ы 100; 17,000,000, 15,010.000 1774 90 

Twin City Rapid Transit... om. ‚000, 010. "rm 72 

Twin City Rapid Transit....7% pfd.| ---| 8,000,000) 1. 187, 200 14 %, Apl., '97. e. | 100 

Montreal, Canada.—Feb. 28: | 

Montreal Street Ку. Co..............| 50) 4,000,000) 4,000,000'8 % S., M. & N. [26054] 260% 

Toronto Street Ry. Co.... .... .. . . | 100; 6. 000.000 6, 000,000 14 % S., J. & J. 9874) 9914 

Memphis, Tenn.—Feb. 28: 

Citizens’ Street Railway Со........... | 100 1,500,000] 1,500,000] ----.............. 16 = 

New Haven, Conn.—Feb. 28: 

Fair Haven & Westville RR.........| 95, 1,500,000 900,000 1 % 8., Sept. 96. 57 60 

New Haven Street Railway Co....../ 100| 1, 250, 000 1,000,000 2% % A., July '96. | 60 80 

New Haven & Centerville ......... 100; 700,000 800,000! ............ — sx os 

Winchester Avenne RR............. 25) 1,000,000} 600,000) ........ m 40 42 

New Orleans, La.—Feb. 26: 

Canal & Olaiborne RR. Oo..........| 40! 240000 240 000 27 % S., July, 8. 140, | 150 

New Orleans & Carrollton RER......| 100 1,200,000| 1,200,000 1!4 % Q., Apl., 97. 12414] 126 

New Orleans Traction Co......com.| 100 5,000,000 5.000.000 .................. 252 4 

New Orleans Traction Co.......pfd.} 100 2,500,000 2,500,000 6 % S., J. & J. 9 15 

aCrescent City RR............. guar. 100 2,000,000! 2,000,000 3 % S., July, '97 e^ 62 

New Or. City & Lake RR....guar.| 100| 2,000,000 2,000,000 4 % S., July, 97 95 

Orleans Railroad....................| 50! 500,000 185,000 1% %., June, '94 10% 11 

St. Charles Street Railway..........| 50, 1,000,000 1. 000,000 152 ., Apl, 97. |855 | 87 

New York—Feb. 28: 

Central Crosstown RR...............| 100 600,000 600,000 214 % Q. July, 97. 230 js 
cChristopher & 10th Sts. RR..guar.| 100 650,000 650,000 2 % Q., Apl., 97. |155 | 165 

Dry Dock, E. Brdw'y & Battery RR. 100 1,200,000! 1,200,000 115 % Q., Feb., 97. сл 

«Metropolitan Street Ry. Со....... | 100 30,000,000) 80,000,000 114 % G., July, 97 140½ 140 
eBleecker St. & Fulton Fy. Ry. guar 100 900,000 900,000 34 % A., July, 97. 43 
Broadway & Seventh Ave. ..guar.| 100 2,100,000) 2,100,000 21; % Q.. Ju v. 97. 215 Wi 
gCen.Park,N.&E. Rivers RR. guar| 100 1,800,000) 1, 800.000 2 % Q., July, 97. 17 180 
hEighth Avenue RR... | 100, 1,000,000] 1,000. 0 0007 ..... 320 335 
142d St. & Grand St. Ferry RR. guar 100 750.000 748,000 444 % Q., Aug., 97 330 850 
jNinth Avenue Kn........ ..guar.| 100 800,000 800.00 ũ ¶05ꝛ07 . 180 190 
Sixth Avenue RR............guar| 100 2.000, 000 2000000 . 195 210 
(Twenty-third St. R. R. Co.. guar. 100; 600.000 600,000 41% % Q., Aug., 97. 800 | 325 

Second Avenue RR..................| 100 2,500,000] 1, 862.000 14 % Q., Jan.,'97. 165 | 170 

Third Avenue RR................... 100 12.000. 000 10,000,000 2 % Q., Aug., 97. 187 | 184 
m42d St., Manhatv'le & St. Nich. Av 100 2,500,000 2,500,000 асса аео 7 78 

*Union (Huckleberry) Ry. ...... | 100; 2,000,000 2.000, 000 ИНЕТИ оа 190 | 210 

Newark N. J.—Feb. 28: 

Consolidated Traction Co. of N. J.. . 100) 15,000,000! 15, 000. 000 ............. e 427 43 
Newark Passenger Ry) 100 6,000,000 6,000,000) ......... FANE vas Е) 
nftapid Transit Street Ry.........| 100 504,000 504,000 1134 % А 180 | 185 

Pittsburg, Pa.—Feb. 28. 

Allegheny Traction Co......... -..| 50] 500,000 500,000! .......... Е. 48 

oConsolidated Traction Co. . . com 50 15,000,000. 15,000,000 2 %, Jan., '95. 14 14: 

Consolidated Traction Oo......pfd.| 50 15,000,000. 15,000, 000 3 %, May, 97. 46% 
pCentral Traction Co. 9 qt 50 1,500,000 900,000 „ bi = 
qCitizens' Traction Со............. 50; 8,000,000 000.000 6 & A. "n 62 
rDuquesne Traction Оо........... 50; 8,000,000 18,000,000 K € 
sPittsburg Traction Co.......... 50 2,500,000, 1,900,0003 %, Aug., 98. Wc Жүр 

Fed'ral St. & Pleasant Valley Ry..| 25 1,400.000| 1,400,000 21 9c. July, 97. я 247% 

Pgt., Allegheny & Man. Trac. Со...) 50 8,000,100} 12,994,889 2%, Aug., 95. и 2 

F'tteourg & Birmingham Trac. Ry. 25 3,000,900 8,000,000 2; %, Jan., '96. l8k| .. 

Pittsburg & West End Ry. .........| 50 1.500.000 1.500, 000 3 % A., June 80, 96... 

Second Avenue Traction Co.., oom. 5 4.000.000 $4,000,000) .................. 2s 

Suburban Rapid Transit Со.........) 60 800,000 200.000 А. ESE 
* Unlisted. f Full paid. | Outstanding. f Ex div. 


a Leased to New Orleans Traction 
b Leased to New Orleans Traction 


e Leased to Central Orosstown Rail 
d Operating the former Met. Trac. system, 
e Leased to 28d Street Ry. for 99 years: 
f Leased to Houston, West Street & Pa 
Leasen ty Metropolitan Street Railw 
Leases to Metropolitan Street Ry. fo 
4 Leased to Metropolitan Street Railw 


А 


j Leased to Met. St. Ry. for 99 years from A 
k Leased to Metropolitan Street Railway for $145, 


Company at 6 % on stock. 


Com 


at 8 % on stock and inter 
that corporation bav 
lease assigned to Metrop 
vonia Ferry—now Metropolitan 
ay Bt 8 eon "ок until Oct. 1, 1897 
т 99 years from Jan. 1, 1896, at $215,000 
ay for 18 & on stock. 8 
pril 20, 1892; e 


first 8 years, 8 % 
000 per annum. 


l Leased і» Metropolitan Street Railway for 18 per cent. on capital stock. 


m Controlled by Third Avenue Railroad by 
uaranteed by 


n Dividends of 12; % yearly 
о Controls by lease the All 
p Leased to Oonsolidated 

q Leased to Fort Pitt Traction 


г Leased to Co 


Oom 
* Leased to Consolidated Traction 
nsolidated 


TraetiongOompanyg for 7 


mpany for 4 


urchase. 

nsolidated Traction Oom 

ny, Cent., Citizens, Duquesne, Furt Pitt an 
on Company for R & 

y for 6 on Py 


000 


r annum о 
000 capi 


est on bonds., 
ing become extinct, 
olitan Street Ry. 
Street Railway, 

; thereafter 9 & 


оп capital stock after October, 
9 


on capital stockafter 


toereafter 


Y Pitis'h Trac. Oo 


PA p value of stooz. 


1997. 
October’ 189. 
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TELEPHONE AND TELEGRAPH ООВ. 
Capital Stock. 
s РАН Rate and Da Capital Stock. 
NAME. Par|Authorz'd| Issued. Last pr. | Bid. A — | Rate = 
„Asked. NAIE. Par диа а Issued. an a m 
New Bedford Mass—Feb 28: Бой Dir. -|Aaked, 22. 
Union Street Railway Oo...........| 100] $860,000] $850,000|2 &, Feb. '97. 158 E ОНО * с 
Northampton, Mass—Feb. . Erie Telegra “Ре; боса E ignc te а кы i-r 
orthampton Street Ry.. . ........! 100] 900,000) 228, 0006 & A., July, '97. | 165 | 175 New Eng d Telephone Co.. 1. 10,804,600 10,804,600 SED eh. G. ^w m 69 
Omaha, Neb.—Feb. 2 New York. Feb. 2: " P 
N e е 
Stree 100| 5,000,000] 5,000,000) . . . e 14,000,000] 14,000,000|13« % Q : 
Patepson. N. J.—Feb. 2. *Commercial Cable Co Е "U 6,500, 3000, ТУ * . М. 106 | 
Paterson Ry. (O E N ones 100 1,250 1,280,000 Franklin Teleg. Co.. 2 % guar. 10,000,000 1 000, 000 1 % ©. 180 190 pial 
9 , U U %. 88 Erie Tel ph & Tele h е 1,000,000 +0. Фе 1 % 8, Ё 
Providence. К. I.—Feb. 28: Gold & Stock Telg. C». -guar. 6%. 5,070,000] 4,800,000} 1 Aug., M. 71 f. ; 
United Traction & Electric Co е 100 8 000 000 в 000,000 International Ocean Tel " 6 5,000,000 ео. 66 1 3 ** 1077 X 1 
’ , DII 0 0 60 Mexican Telephone Co guar 8,000,000 2 22 18 4 Q. 2 : | 
Епласершас -o 28: *New York & New Jersey Tel. Co.. с ооо oc ae 60 | 70 d 
rmount k Trans. Co. ..§20 *Pacifi 000, 8,723,000) 1 '9» 17 ч 2 
Hestonville, Man. & Fairmount.. 50 т 966100 1997 100 217 J. July 1! i ми .. оаа Gable воа 4% 2,000,000] ...... |2 1 ш 160% 2 Ee 
Har mae ‚ Man. & PU Fan 6% sah 50 888.360 11,960.1002/ A, July 18. 9 8 | 45 (Gm & Atlantic Telg. Оо. ane ҮЗ eee ж а 1 
rmoun , . : 9 ui 1 20% 
E UEM A т ы О der ыр | о A : 
dOltizens' Passenge i Ry.. ie ' 500.000 1176 0 2 330 71 71% t v guar by Postal eleg Co . е LÀ , 14 X, Oct., 97, 8714 8734 i a 
Frankford & Southwark Pas. R 50 1,875, pet FLATS Q. 300 | .. |Miscellaneous.- Feb. 28: | 
onte Avenue Ry. Co........ 50) 1,000,000 5,000 014800 62 AC)! 70 [American Dist. Teleg. (Phila. YE 
Fd & South Brest Вун Dy) D Dd 1,000. 000 A. X G. , (Bell Teleph. Co. (of Canada. zur 180 M |. — 25 
geren & Third Streets Ry....| 50, 1,060,000 00,000 ha но 9072 Chesapeake & Potomac Те! a 8,168, mad 8,168, 00 2 хв 8. 174341155 cum 
cPeople's Traction Co e.. 50| 10,000,000 0003 9; ru Mar.97260 | Chicago Telephone Co elep. Oo. 100 E 61765 ie 
gGermantown Passenger Ry. . . 50| 1,500,000 (572,800 EO ү: АР Central Dist Prig & Teig. бсБ У 10 T8006 ipu И у 
ЕИ B CEN he ap „F кеа e * 
. com. ’ „ 8 КЕ 
APeople's Passenger Ry. ., pid. 190 909 0 000] ннн Hudson Богт роце Сол. 2,000,000] 2,000,000 1 N "x 5 ET 
(Phi Iphia Traction CO. 50 80. 000.000 120.000.000.4 S28 Ai. i "T m P ктар ol. guar 2, '500, 000 2, 500, '000 234 ds 4 v 
сы: ne Bainbridge sini. ч Шаар, (20,000,000 4 &%S—Apl. 1, 97. 8134] 82 очен (R. I.) Teleph Со...-.. е т 4 112 |115 | 
Qontinenta! Pass. Ry. uar.. 9 10 000,6 % A—Mar. 197. 2: uthern New Eng. Teleph. Co.. 100 8,000,000 NON 2955 Ta 
орге Passenger Йу. Co......] 50] 1600000 142 00 000 $6 share—July,'97.185 148 It FOTRIC LIGHT A N hk 
„Philadelphia City Pass. Ry 80 1.000.000 (475.000 57 50 share Ji 1 .. N | 
‘Philadelphia & Gray's Fy. RR.| 50 1.000.000 1 50 share July 0 176% 180 D ELE OTRICAL MFG. COS. e 
jRidge Avenue Passenger Ry. 50 750,000 420,000. $12 share, Jul Y gr. Aj [Boston, Mass.- Feb. 28: 154 
iFuiiadelphis & Darby Ry. чат. 0 200.000 52 share Jul 97. Fort Wayne Electric Oo.. «LN 
jl7th & 19th Sts. Pass. Ry. guar..| 50) ........ 1250, 000 1X S., July,’ Ft. Wayne Elec Co. T. Sec. Series A.| . e ee In 
jThirteenth 4 15th Sts. Paes. Ку.) 50| 1,000,000] [835,000 $11 ahd J ty,” 0 67 1574 .. |General Electric Co евА| 25а 400. 60002 * ve] ne ib 
UU IMMER , OR LL E EIE PM 
jWes elphia Pass. Бу...) 50| 750, 000 {750,000/$10 share, July '97 225 | 235 Losin Bet Co..T. Secur., Series D.| .. A T seeded Ne July, 98. K [es vrai 
Rochester, М. Y.—Feb. 2: Westinghouse Elec. амі Co. com. 5 146,700 2 ae б 
Rochester Railway Co. UO O 100 Westingh El. АМЕ р 50 4,000,000) 3,996,088 134 % Q., Feb., '96.| 5124) 53 : n: 
5,000,000 5,000,000 $o$*000cc9992 16% 18 позе &. Со. assent. 50 11,000,000 8,195,126 i it Ў 3 А ү» 
Reading, Pa.—Fet. 28: s New York.—Feb. 28: o doce ir " 
j Reading Traction Со................. is Edison Elec. Ill’g Co., New York.. 4 
City Passenger Ry. . . . ... . . 80 1399995 патоло Seml-an.Jan.&Jy| 10 | 15 [Edison Elec. ПРЕ Co., Brooklyn. 100 10,000,000; 7. 988,000 188 1387 ш, 
East Reading Klee Ry ы. 9100 090 000 July, 97. ut | .. [Edison Ore Milling Co 4,000,000 3,750, 000 156 &. Oct., 97. 106% 100 ER 
000, 000 $1,000,000; July, '97. 60 "^" Edison Electric Storage Co. 1000 — ee ga VA B 
St. Louis Mo. Feb. 28: General Electric Co............com. 100 40 600 ö D Ys - ( 
Fm а Амон Rr. f отаю) ок Sener Beis Go| 0 а D Ag | Ө 
„C ooo ence Ы eee ооеоооо oo ee do a : D ` ' , Жы . * if 
Lindell BY 3 5 „„ i 2 800000 2 389300 i July, B . [United Elec. Lt. & Pow 8 100] 1,000,000) 1,000. 000 4 41 |.. ү 
ation way ооо 2 oe i у t y 422 , 126 oe ecc» 009 9.9. S . ee ee Ae 
Caas Avenue & Fair Grounds....| `` оо 29 000 j^ &. July, 97. dieren Pa. Feb. 28: = 
t zens’ „ „ %%% %%% „6 ДЫ „6% „6 cee 100 2.000.000 М у огоо ө ONO o з ee ee \ ек епу County Light ©о........ a 
an Lonis RE sec ENTE 100 2000000 20006002 х Ось ba 2 110 East End Electric Light Oo......... 100 200000 500.009 Ј. а Ј 107 А ` n 
People's RR. Oo... cien pus 60) 2,400,000 2,800,000 154 % July, 97. 170 | 172% Philadelphia, Pa.—Feb. 28: " gs 
Southern Electric Ry. · . 50 500.000 500.000 50c., Dec., 89 tM Edison Electric Light Co. 100 E 
Southern Electric Ry..... 6 * pret. 100 1.000.000 3:000:000 — Ó 50 52 *Electric Storage Battery Co. сос 0 2,000,000} ...... iiss 144%) .. ae 
2 a павогрев y "PIN ооз» о 100 2.500.000 2.500.000 8 x S., Jan ? 96 T 10:7 Е Вайегу Co.. ‚рд. 100 80 900 е ee | e 19% 20 2 + ei 
nion pot „ „„ „ %%% „ „„ „„ вео г 100 4,000,000 * botes ER ee cir d enna Lt & Pow. Co.. - com. M ' ee eo |] ecc 23 ROT 
San Francisco, Cal.—Feb. («оов A. Sly, в. |-. |15 Penna. His Li & Pow бо. pla 59 бюро 7. Sx Gom ur МЫ ah Us 
b ° ower | Ы , CEU 4 4 Fas 
California St. Cable RR. T Southern Elec. Light & P 10| 6,500,000 50,000 52500 di 97 189% 14 ар 
Geary Street Park & Ocean RR...... dod 1 809000 ы реч 500 monthly. 108 | 309 ii ower Oo.. 10| 187,500; 187,500 САВИ 10^ " Lx 
MarketStreet Ну........... AES 00/18780000 48 Seni 000. ылык бе у Б, Miscellaneous. Feb. 28: ES 
Presidio & Ferries RRR... NQ : 100 1.000.000 '550.000 Q, 60c. per share. 67755 oe E Urt (CODE ——— .ꝙ— t 50 a 
* ’ 1 ecce oc —vÿy— ооовес ee r gepor nn. Elec. Lt. н ро CURA A oe 2: А а 
geranton; Pa 5 28: Edison. Il!g. Co. (St. G { d „ер 000,000 .. 8 82); 85 Ж 
cranton Railway 50 y Electric Mf UR c CE BP 25 Ж Б 
m Scranton & Carbondale Trac. `Со..| 100 99090 220000 өн eee. 94| 11 Hartford (Conn. ) Elec i Light Co.. 400 TII — — | 15 ZUM 
m Scranton & Pittston Traction Co.. 100 1,050,000: 1050.000) шшш... r 1 анаа (Сопп.) Lt. & Power Co.. 25 159009 — . 118 | 125 сү 
Springfield Ш.—Реь. 28 2 Мет ee cot (Prov, RI) Elec. Go. 100) 100,000) ...... |... м 1 л» 
Springfield Consolidated Hy ........ .| 100 750,000 750,000 T аса Tiang Ше . ec. Protec. Go. . . . . 100 LOOO] . .. 2 х Q., Oct., 96. 82% 85 үз. 
7 0€€00000090000520€ ооо a e*tecc| в о PT CARGA 5 
Springfield O.—Feb. 23: Reya Bi Co iones ros c ы аке | 188 ча 
Springfield Street Ry............. eR Vi 100| 1,000,000| 1,000,000 Thomson, Houston Welding Co.. 100 oxi 1, 085, 000 E % De А #11852} 186% ( 
Springfield. Mass. —Feb. 25: * rr %% 0 oe 2 Woonsocket (R. I.) Electric Co v». 100 DN (KEKEE В, 1, 96. 90 100 " 
9 "ee. e». 5 
Springfield Street Ry.............. . . 100 1,200,000) 1, 000, 0008 А. ž 200 |210 tex d. маг 
Toronto Canada.—Feb. 28. ALLIED INDUSTRIES. ET 
Toronto Ry. Coo t ...1 100| 6,000,000 3 | | Ald 
Montreal Street Railway Co.. . «|. 4,000,000 20000 (s 8. x 991, Boston Mass.- Feb. 28: xS 
, , 0 74 26054 American Electric Heating Оо..... ... 60 10 000 000 | 105 
Washington, D. C. Feb. 28 иол & Ша g Properties. . pid 100 4.500.000 1 iie eT NE S ы 0 ma 
Belt Ry. Coo e> er ‚| 50! 500.000] 500,000 n ectric Securities Co.. .pfd.| 100] ..... r ° «асов 
Capita Traction Co..... . Yd 100 12,000,000 hb z ee x Feb., 196. 80 tnd 
Columbia Ку. oo. 50 400,000 зн 555 ү Оез. 97. 10% 7074 New YOoPk.- Feb. 28: Er 
Eckington & Soldiers’ Home Ry....| 50 707,000 652,000 8 . спо Storage Со... 
Georgetown & Tenallytown Ry... . 50 200,000) 200,000 . 5 Е VTV e s e ^ Г 0 
Metropolitan RR. Со................ 50 1,000,000) 487, 180 2% $$ . 121 Safety Oar Heating & Lighting Oo. O0. 1000 . . . ps 8 ы 
ыы п ump Coo. com. 10! & kv аа # ecco 990 |  aotses ES 
worcester, Mass. —Feb. 28: Worthington Pump Co. . . ...... “pfd 100 5500.00 2000, жейд 15 20 tha 
Worcester Traction С 100 8,000 ,000, ; MT 
«Worcester Traction Co. ...6 % pid. 100 2,000000! 20000008 3 8. Sept., . |% | oF DAMM ка ске | ES “ш к 
Worcester & Suburban Street Ry. 100 550,000 542,504 %, 1 P : E 9; 5 H. я P. Oo......$85 pd 1.000.000 ae 
Wilkesbarre, Pa.—Feb. 28: = се Gas hbro Алы а 1.500.000. . р: “лч 
Wilkesbarre & Wyoming Val. Trac.| 100) 5,000,000] 6, 000, 000] 1%, Jan., 97 "ME ораса Commercial Oo ean p 150 09908 228 sees 74%] oe We | 
, , 3 "m е els ommercial Co pia. 1 , А . "P 29.96 10% 11 и ! К 
* Unlisted. f Paid in. {Full paid. I Outstandi Welsbach Light Со................. e 00 500,000 ...... 2XQ 58 SU 
Leased ko Hostonvillo Man. A iu pude HN —' Я Welsbach Light Oo., Canada. S00 Met sandat и 37% 88 гет 
b Oonsolldatio. „Песне, рерге sand Philadelphia Traction companied. Fi red charcos |PIttSbUrg, Pa.—Feb. 28: i ере | N dun 
разу. ы п constituent and leased companies assumed by Union Traction Com- 5 Mfg. Oo...... A . 100 200,000) 200 = 
all shares owned by Union Traction Co п nderground Oable Oo... ! , se e. |» 
1 » rank ford & Southwark Ры Passenger Ry. ашке! by Electric Traction Oo Miscellaneous.—Feb. 28: о ы шие E 
m " 
Controlled by Frankford & South wer k Passe Barney & Smith Cer Oo....... | 
g Leased to People’s Passenger o EDT e Dinh бек Со, КЕМ 100 Do | 1,000,000) 35 15 |18 wn 
j^ Majority of stock owned by People's Traction Oompan illings & Spencer Co............... — —b 2,500, 2% 69 | 78 E 
i ceased to Uni on Traction ompany. pa y. опо . Саг eating Оо è 5 100 . 88 41 *u 
} Lease transferred to Union Traction Com орпа ктан Co.. RANT 5 . 100 , 1,280,000 3X 8, pas. Feb div. 85 | 87 aM 
i Leased to 0.000 y ron e ata rental of of $10,000 per an. in 1866-7-8, $20,000 p. a. Pratt 1 1 Oo . 00m. 100 ., АА Sise 11 а du 
"лаге , "annually. pe num thereafter payable semi-annually, rental de cla , las i Ein те Blerce бо. „ ова 100 .. .. Rd 5 oe 62 | 69 | LT 
ary ster of 10 nteed by Reading Traction well-Biercu Оо............. td. pror aeo s ° 96 i. 
* pividend of X rantes by alia Traction уки LIT. nule peanas 5 "50, ...... |2 X Sept. 1,'97. 107 ГА es 
m Leased y the Scranton Railway Company, formerly Beranton Tras. Оо. * Сана evo к — — | ш. 85 | 90 
: 
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Amount. Amount 
NAME. Issued. Bid. | Asked. NAME. uthorized. | Issued. Due 3 Bid. | Asked, 
Albany, N. Y. New Orleans La. | 
Date o/ Quotation— Feb. 28 1898, Ca atte es CE d d 
The Albany Ву................1в% mtg, бв. M xy alborne RR... . . . . Ist mtg. бв. $150,000 | $150,000 1912 M. & N. 
thee Xe 0o... Cons. nA. ба "Meiste er Gro cent GUT ЖН. excel míg.6s.|  ...... 50,000 1899 M. & N. 
e. - den. mig. ба. "M [oe ае om y :4. Se Cons. mtg. g. 5s.| 5,000,000 | 8,000,000 |1943| J. & J. 
Watervielt Turnpike & RR. 1st mtg. бв mg [ose 915 Hà aa City RR........1st mtg. бв. 416,500 399,000 1903 J. & D 
Watervleit Turnpike & RR..2d mtg. ба. : e +115” 12.62 N о le 8 у & ke RR. Ist mtg. g. 58. 5,000,000 2,599,500 1948 J. & J 
y Ойу Railway Со..................1в% 58 «Аў seto е Чы жагу; ° *10534 10655 Oen: Ball MO e ой RR. 2d mtg. g. 6s. 850,000 850,000 1907 F. & A 
Tro 2 8 r STET Cons. mtg. ба. 300,000 8^^,000 |1912| J. & J 
nterest uar. by Albany Ry. Co. tSt. S EDU do e RE, Opri vA 8 bs 800,000 75,000 1906 J. & D 
Pri іра and interest guar, by | , w to retire New Ог- 
[рип y. Co. eans City RR. Co.'s lst mtg. bonds. 
$$90,000 outstanding. 
Baltimore Md N 
А ew Vork. 
Date of Quotation — Feb. 28, 1898. Date of Quotation—Feb. 28, 1898, 
Atlantic Ave. (Brookl 
Baltimore City Pass, Ry. . Ist mtg.g.5s.| 2,000,000 | 2,000,000 |1911| M ] rooklyn)....Imp. g. 5s.| 1,500,000 | 1,500,000 1934 J. & J. 
Baltimore Traction Co....... lst mtg. 5s. 1,500,000 1,500,000 1929 M. z t ne um авео e (Brooklyn).1stgen. mtg.5s. 759,000 759,000 1909 M. & 8. 
Baltimore Trac. Co.. Exten. & Im бв, 1,250,000 1:250,000 1901 M. & S. | 106 107 Jasan c у. rooklyn)..Cons. mtg. 58. 8,000,000 1,966,000 |1981 A. & О 
Bal. Trac. Co. No. Balto div. ist mig. g.5s| 1,750,000 | 1,750,000 |1942) J. & D. 16 7 Broadway & Tth Ave on 1 mtg. g.5a.| 12,500,000 | 7,650,000 1948| J. & D 
Central Pass. Ry. Oo.......... Ist mig. Єз 96,000 117,000 |1912 J. & J. | 112 а Broadway & 7th fa Vos un бока Ist mtg. 58. 1,500,000 1,500,000 |1904| J. & D 
Central Pass, y. OO. Cons mtg. g 5s 601,000 580,000 1982 M. & N. | 112 apo Broad w HS. 2d mtg. 5s. 500,000 500,000 1914 J & J 
ty & Suburban Ry......1st mtg. g 5. 3,000,000 | 3,000,000 1922 J. KP. 115 | 118 E ay Surface............ Ist mtg. 58. 1,125,000 1,125,000 |1924) .... 
Lake Roland Elev., .. Ist mtg. Se. 1,000,000 | 1:000,000 1942 M. & 8. 111 | vite зде Йер os 464 6 ааа 2d mtg. 58. 1,000,000 | 1,000,000 11905 ...... 
Metropolitan Ry. (Wash. ). Ist mtg. g. 58. 1,850,000 | 1,850,000 1925 F. & A | 11994 121 Bron ity RR. Co.. Ist cons. mtg. 58. 6,000,000 | 6,000,000 1941 J. & J. 
= . /4 “ 200 4 n City & Newtown. Ist mtg. 58. 2,000,000 2,000,000 |1939| J. & J. 
18151,0001n escrow to retire Ist. mig. bds. enn, Bath & W.E. RR.Gen.mtg.5s.| 1,000,000 | — 448,000 |1983| J. & J. 
rooklyn Heights RR...... Is 2 2 
Brook! ` t. mtg. 5s. 250,000 250,000 1941 A. & O. 
Boston, Mass. eaka u a Q в Co. & Sub’n..1st mtg 5s.| 3,500,000 | 8,500,000 1941 J. & J. 
Date of Quotation Feb. 28. 1898. n Baie te SIN пег ША Ane Ga.) (020000 | 200.000 1941, M. А, 
tLynn & Boston 7 ce 1st mtg. ES 5,879,000 8,702,000 1924| J. & D. 162 105 Blosck , ns 1 EO 58 eee 5,181,000 ABE} | ЫН 
West End Street Ry...-....Deben. Б. бај 8,000,000 | 8,000,000 |1902) M.di N. 105 | 10534 |Cent P'k, ХАК R RE Lek ten ee) 700000 | 700000 [1300 >... 
Wee Street Ry.......Deben. g. 4%4s.| 2,000,000 | 2,000, M. & S. 108 |... Cone ne RS. ist mtg. ба. 250,000 250,000 1922 M. & N. 
674,000 in escrow : | | D. Daek „Brooklyn Ist mtg. 58 ,000 800,000 |1903 J. & J. 
a itt Om in escrow to retire outetand (2: Dock,E. Bd'y & Bat y R.gen.mtg.g.5s| 1,000,000 | 930,000 1982 J. & D. 
panies, Dry Dock, E. Bd’ у & Bay R ..Scrip 5 $. 1,100,000 1,100,000 1914 F. & A. 
у р ; 3 o^, РВЕ i 9 : : 
—— CIE EAE IE . 
9) — Feb. 28, 1898. Bt, Man. & St. N. Av.. ; 1, J. & J. 
Charleston City Ry „5 бн! 850.000 Ro ЖЛ с an ot Ry Co.. g. m. cl. tr. g. 58) 2.500, 00 17,500,000 1997 F. & A. 
eas g. бв. , Second Avenue Ry..Gen. cons. mig. 58. 1,600,000 1,600 000 | 
— Se d i . . E.oR. ' ` ' 1909 M. & N. 
tControlled by Charleston St. Ry. Co. Steinway Ry. LI) .. . iat mig. . бе. 1,500,000 | 1.500000 922 J. & J. 
South Ferry RR. Co. TESI 5 5s. 850,000 850.000 1919 1885 
Chicago III. ай Avenue RR. Ist mtg. g. 58. 5,000,000 | 5,000,000 1937 J. & J. 
Date of Quotation—Feb. 28, 1898. Twenty-third Street Ry. . t mig. de. uoum | ........ 1909) J. & J 
Ohicago City Ry. . . . . .. . Ist mtg. 4348,| 6,000,000 | 4,619,500 |1901| J. & J 13 |... Union (Huckleberr г) B^ Ist 1 Ш? pres 2 89855 ге a 
Chicago Passenger Ry...... Ist mtg. ба. 400,000 400,000 1905 F. & A, | 1031; | .... |/ttWestchester Electric RR. 1t ед 56. 500.000 500000 1948 dM» r 
Chicago Passenger Ry...Cons. mtg. 68. 1,000,000 600,000 1929 J. & D. r 81.085.000 in escrow to retire gen pm j ү | eens 
etn Ө Да т.да mtg. g. 58. 18888 7,500,000 |1929 А. & О. ту bonds, gen. mtg. 
0 rr 4%. 1,500, 750,000 1907 J. & J. vis vll ж 1$4,850,000 in евсго 
MAS West Div. Ry..... Ist mtg 45, 4,040,000 4,040,000 |1982 J, & J. 104% obligations. W to retire maturing 
a Street Elevated RR..1st mtg. g. 58. 7,574,000 | 8,781,200 |1923 J. & J. | ...... 55 $552,000 in escrow to retire Ist and 2d 
— гор. W. Side Eley. Ry. Ist mtg. g. 58. 15,000,000 | 15,000,000 |1942 F. & A. 513, | 52 mtg. bonds. 
orth Chicago St. RR... Ist mtg. 58. 9,171,000 | 3,171,000 |1906 J. & J. 10% | ... Hu treasury, $80,000. 
Henn Chicago St. RR....Cert. indeb. 6s. 500,000 500,006 |1911! J. & J. 2243 108 t Guar. by Union Ry. Co. 
North Ohicago Oity Ry. . . Ist mtg. ба| 500,000 500,000 1900 J. & J. 103 r Toronto C 
* Chicago Oity Ry..... consol. 48. 2,500,000 2,500,000 1927 M. & N. 103% | .... D $ anada. 
Won Chicago St. RR......... lst mtg. Bs 4,100,000 | 8,969,000 1928 M. & N. 10144 | 105%, ate 0) Quotation— Feb. 28, 1898 
тон Chicago St. RR........ Deben. ба...) 2,700,000 700,000 19110 J. & D. | 10024 | 1015; || Montreal St. Ry..................... Ist mtg. bs. 2,500,000 1908 M. & S 
n Chicago St. RR. ...Соп. mtg. g. 5s,| 12,500,000 | 6,000,000 |1986 ...... 9415 | 947; Toronto Bt. Ry. ist mtg. к. 1736. 4,550,000 2.200.080 1921 M. & 8. 
i cago 8t. RR. Tunnel. -lst mtg. ба. 1,500,000 1,500,000 1909 F & А. 1® me e 1$35,000 per m. 81 ngle track Authorized: Р : d ,000 = 
{Redeemable siópitónonéd da. notice 8600,000 in escrow to retire 6s due in 1901. 
Funded debt assumed by Ohicago W. Philadelphia 
Div. Ry. Co., controlling interest of ? 
which ів owned by W. Chicago St. RR Date of Quotation— Feb, 28. 1898 
J lessee, ; Continental Pass. Ry......... 
{Subject to call after Oct. 1, 1899, at Empire Pass. Ry..... x Mer Tat ie Ye 80 810:000 1000 1.4 J. 
$110 and interest. : € Greene & Coates St. Ry. lst pet 65 189.550 e v J. & J. 
Assumed by W. Chi. RR. Oo., lessee. Lombard & So. St. Pass. Ry... 1st mate. бе 150,000 pr 1901 дм 
Int. guar. by W. Chicago St. RR. Co. осори pM Rr igt nig Ta 250,000 50.000 1905 Leg 
eople’s Pass. Ry. "Ba poe 011| ч" 
Cincinnati, О. People’s Pass. Ry (m A m Ba 1.128.000 367.000 101 М p 
DateoJ Quotation— Feb. 28, 1898. | HR le в Pass. 8 Stk. trs. cert. g. 48. 5,698,210 y 1943 5 
Glan: Naw. ко | 18585 Beart Passenger Ry......1st mtg. 5s 200,000 000 19100) & J 
jn ‘ v. . Ry. Ist Con. mig. к.5в| 8,000,000 2,500,000 1922 J. & J. 00; 101 iladelphía Trac. Со........ oll. tr. g. 4s.| 1,800,000 1.018.000 1917 F. & 
· Adams & Eden P'k In. Ist mtg. 6s. 46,000 46,000 1900 A. & O. 107% tuirteenth & 156b 9t, By... Ist mtg. 7a 100,000 1 1908 0 
Аааа Eden P'k In...18$ mtg. 6s. 100.000 100000 1905 A. & О. 111 Union Passenger Ry. lst mtg, 5 500,000 888 1911 AO 
Mt. Adams & Eden P'k Inc.Cons.mtg.5s 581,050 531.000 1906 M. & S. | 107%% | 10734 «Union Traction . eon; Col tr 4 29,735,000 eins 1945 д =o 
80. Oov. & Cin. St. Ry osui ssaa lst mtg. 68. 250,000 250.000 1912 M. & S. | 118% | 120% || West End Passenger Ry. . Ist mtg. 7 See ears 1905 RO 
ISo. Ооу, & Oin. St. Ry... ..2d mig. 6а. 400,000 400.000 1982 J. & J. | 12615 | . men кае Раев. ay PURIS d Ist mtg. g. 6:4} 250,000 246.000 1906 A' `&О 
=== › est. Phila. Pass. Қу............ 2d mtg. 5н. 750.000 i 1926 1 
dv m by the Oincin. St, Ry. Co. | The trust certificates were lens нА ee MTS. 
000 reserved to retire lst mig. bds. | pay Тағ the shares of the Electric and 
Cleveland О | | | eople's Traction lines purchased. 
‚ Ve | | 
Date of Quotation—Feb. 28, 1898. | | Pittsburg, Pa. 
aBrooklyn Street RR. Co lst mtg. 6s M. & 8 | 105 | 106 | Date of Quotation— Feb. 28 1898 
4 маже . 6s. ! 1 М. 8. ^ А é 
Cin. New't & Ооу. St. Ry.. Cons. mig. 58. 8 кез еа 2 о үзө J. & J. 100% | 101 Birmingham, Knox & Allentown. 68. 500.000 18810 M. & S 
n City Cable is Ist. mtg. 5s. 2,000,000 2000000 1909 J. & J 101 108 Central Traction Со............... Ist mtg. 56. 875,000 1930 J. &. J 
een (Oar Бр 00, 1 mtg. а. 5 1000 00 | 1.209000 1910 M. dS, |101 109 Citizens) Traetion Са, Чай mig Ба] 1500 00 7 A KO. 
aRast Cleveland RR. . .. lat mtg. 58. 1.000000 1500.000 1910 М.&8. 1061; 107% Fed ist & Pleas. Val. Jack's Run. .5«| 50.000 rtl 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6s. 600,000 ay A 1922 M. & N. 90 95 Fed'l St. & Pleasant Valley. Cons. 58. 1,250,000 d 42 
Lorain (O.) Street Ry........18$ mig. 66. 200,000 | 200.000 1915 J. & J. !00 | 102 || Millvale, Etna & Sharpsburg. 56. 750,000 MES 
181. Ry. Oo., Grand Rapids. Ist mtg. 586. 600,000 600.000 1912 J. & D. 107% ни denies e err uu бе.) 220,009 J. & J. | 
— ’ | sburg Traction Со............ st mtg. 58. 50, ; ч 
1$1,900,000 in escrow to retire bouds of | Pittsburg & Birmingham...... lst ee, 88 1.500.000 S Еб 
absorbed companies, marked а. | Pittsburg & West End......... Ist mtg. 58. 500,000 34 tal 
Unterest guar. by Cons. St. Ry. Co. ZEE h. Aden: & UNA LM Gen. mtg. 58. 1,500,000 Fi & О 
Second Ave. Traction Оо....................5я.| 2,500 000 | y 
fae pores Mich. м Sub. Rapid Transit Railway Co. . 65. 500,000 ED: е 
>» 9 St. Rx. . . . . Ist cons. 58. 7,000,000 | 8,835,000 1905 A. & О 9) Providence R. I. 
The рое бепе Isle Ry... lat mtg. бе. 400,000 | 877,000 190 A. & O Date of Quotation—Feb. 28, 1898, 
om U Ry... . . . ... 18t mig. 58. 1,800,000 1,800,000 1925 J.&D 9314 99% ' 
181,150,000 in escrow to 5 sigh dA T TS Coupon 5s 50,000 J.&D 
Det, ОНУ R к го retire bonds of United Trac. ec. CO.. Ist mtg. g. 56 9,000,000 E 
y. and Grand River St. Ry. Br i3 - &8, | 105 107 
New Haven, Conn. : 
: Date of Quotation—Feb. 28, 1898. Date of Quotation—Feb, 28, 1898, 
ew Haven St. Ry... . . Ist mtg. g. 600,000 |191£| M. & S. | 104 veces tBaden & St. Louis RR.......... lst mtg. 5в 250, 
New Haven (Edgow v.) 186 чы 220.000 250,000 1914 J. & D. | 102 [Cass Ave. & Fair Gds. Ry......1st — 56. 2,000 n J. & J 100 102 
А ( 000 |1912| M. & м. | 104 Oitisens’ Railway Oo.............1st 221 |1 
© venue RR... . Е. 56. 500,000 500,000 4 à pees y 09... „согоо Um > ба.| 2,000,000 J.&J 
Inchesfer Avenue RH....Deben. K. б, 100,000 94,000 11909] M. & Я, | 103 Sanson mp, His.. Un, De, & Mer. Тет. їе? ба 1,000,000 PER — 
i *With interest. ‘Unlisted. С, x | | 
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Amoant. 


NAME. 


St. Louis. 
Date 0; Quotation— Feb. 28. 1898 


Fourth St. & Arsenal St. Ry..1st mtg. бе. 
Jefferson Avenue Ву............184 mtg. ба. 


Lindell Ry. Со............ . . Ist mtg. ба 
issouri ОО» ре ИУ ИНИ 
Mound City BR. Oo.............. 1st mtg. 6e. 
eople's RR. Co....... T: lst mtg. 66. 
| People's RR. Оо........... e 2d mtg. 78. 
People's RR. Co......... . ... Cons. mtg. бв. 
St. Louis & E. St. L. Electric. lat mtg. бе. 
St. Louis RR. Со........ e let mtg. 58. 
St. Louis & Sub. Ry......... lat mtg. g. 5s 
St. Louis & Sub. Ry. . 88 Income 58 
uthern Electric Ry. . Cons. mtg. ба. 
Taylor Avenue St. Ry. lst mtg. g. 6s. 
nion Depot RR. Co....18t cons. mtg. 6s. 
Union Depot RB. Co......... Oons. mtg. 6s. 


Oontrolled by St. Louis RR. Co. 
Controlled by Union Depot BB. Oo. 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire Ist & 2d 


mtg. 
оо 000 in escrow. 
200,000 in escrow to retire Ist mtg. 


одн. 
San Francisco Cal. 

Date of Quotation— Feb., 1898. 
California St. Cable RR. . Ist mtg. g. 5s. 
t Ferries & Cliff House Ry. . . . Ist mtg. 6s. 
Geary St., Park & Ocean RR.. Ist. mtg. 5s. 
Market St. Oable Ry. Co. . . Ist mtg. g. бв. 


Metropolitan Ry. CO.. lat mtg. 
fomnibus Cable OCo.......... . . Iat mtg. 68. 
Park & Cliff House RR. Ist mtg. 68. 
Park & Ocean RR.................18$ mtg. 6s. 
Powell St. Ry............. аан Ist mtg. 6s. 
Sutter St. Ry. Oo............... Ist mtg. g. 5s. 


{Controlled by Market St. Ry. Co. 


Washington Р. С. 
Date of Quotation—Feb. 23, 1898. 


Belt Ry. Со. .....................О + mtg 58. 
Columbia Ry. . Mtg. бв. 
Eckington & Soldjers’ Homo. mtg. бв. 
Metropolitan RR. Co. . . Coll tr. cons. бв. 

850, 000 in escrow to retire Ist mig. bds. 


Miscellaneous. 
Bute of Quotation—Feb. 28. 1898. 


Bridgeport Traction Oo........ Ist mtg. 58. 
Buffalo (N. Y.) Ry. Co.. Cons. mtg. 58. 
fCitizens' St. R. (Ind' polis). Ist cons. in. 56 
1 St. Ry. (Buffalo). Ist. mtg. 58. 

Columbus (O.) St. Ry...... Ist cons. g. 5a. 
Consolidated Traction (N. J.) Ist mtg.5a 
[Crosst'n St. Ry. (Colu's, O.). Ist mtg.g.5s 
Denver City Cable Ry. Ist mtg. g. ôs. 
Denver Con. Tram"y Co. . Con. m. g. 58. 
Louisville (K y.) Ry. . Ist cons. mtg. g.5s. 
по Mon St. Ry. Ist cons, mtg. g. 5s 
No. Hudson Co. Ry.(N.J.).Cons.mtg. 5s 
No. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 
No. Hudson Co. Ry. (N. J.)......Deb. бя. 
Paterson (N. J.) Ry. . . . Cons. mtg. g. ба. 
Rcchester (N. Y.) Ry........ . . Ist mtg. 58. 
St. Paul City Ry....................COongs. g. 58. 
St. Paul City Ry. ... . . .. Deb. g. бв. 


781.000, 000 in escrow to retire Ist and 
d mtg. bds. 
{$800,000 in treasury. 
Buffalo Ry. Co. 
{$760,000 in escrow to retire bonds of 
О. С. St. RR. Co. 
$87,000in treasury. 
$960,000 rea’ ved to redeem prior Непа. 
20,000 in escrow. 


Boston, Mass. 
Date о) Quotation—Feb. 28, 1898, 
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*With int' rest 
ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 10{(104с.; Lake, 11jc.; cast. 
ing, l0g(gic. 

The New Orleans Traction Company continues to show a good increase of earn. 
ings over last year. For the first teu days of February the gross receipts were $34,- 


090.75, against $32,598.95 for the same period last year. 


io The heariug on the motion for the appointment of & receiver for tbe Little 
107% | Consolidated, Cleveland, O., on petition ot Frank De H Robison, was concluded after 
106 arguments lasting three days. The decision wis reserved, | 
io The Edison Eleciric IIluminating Company of Brooklyn reports for January: 
100 Gross earnings, $59,381; operating expenses, $45,379; net earnings, $41,002. The 
day balance for dividend was $55,302, uu increa: e over the same month in 1896 of £522, 
101% Storage battery cars are being tried on the Grand street car line in New York, 
1025, | and cars thus equipped have made several successful trips over the road. The new 
64 cars are about as long as the Third Avenue cable cars aud are lighted by electricity. 
113 The shareholders of the Coney Island & Brooklyn Hailroad have voted to іп. 
104 crease the capital stock of $1,000,000 to 52.000, 00%. The increase, it is understood, ig 

114 preparatory to complete consolidation with the Brooklyn City & Newtown Hailroad, 

now held under lease. 

The stockholders of the Milwaukee Electric Railway & Lighting Company held 
the annual meeting on the 21st ult., but it was little better than a formality, little 
being done beside the re-election of F. G. Bigelow of Milwaukee and William Nel- 
son Cromwell of New York as directors. 

The Boston Elevated Railroad Company has petitioned the Railroad Commis 
sioners for permission to extend its tracks from the Cambridge lir» to the town of 
Belmont. Lhe‘ Traveller says the third-rail system has been decided upon for 
the elevated structure, with trolley propulsion for the underground. Trains will 

өз. consist of three cars and а motor саг. 

102 The directors of the St. Louis & Belleville Electric Railway Company have 
12914 published a notice calling a meeting of the stockholders at the office in East 
SK St. Louis on the 15th of April for the purpose of voting on the proposition of 
er D. issuing bonds of said company to the amount of $500,000, the ваше to be secured 
1094 by а morigage on all of the property of the company. 

122 The Twin City Rapid Transit Company of Minneapolis has listed on the New 
110 York Stock Exchange an additional $577,000 of 7 per cent. preferred stock, making 

total listed 51, 712, 000. The proceeds of the new stock and of a new issue of three- 
year 6 per cent. notes for $750,U00 ba ve been applied to the redemption of the $1,435,- , 
000 6 per cent. guaranteed certificates issued in 1893. 

65 The report of the Metropolitan Street Railway of New York City for the quarter 
100 ending December 31 last has been filed with the State Railroad Commission. It 
122 shows a net increase in earnings as compared with the corresponding quarter of 1896 

of $118,484. The report shows: Gross earnings, 52.383, 458; operating expenses, 
$1,208,769; net from operation, $1.174.655; other income, $150,918; gross income, 
$1,325,607; fixed charges, $759,006; surplus income, $534,600. The surplus income 
for the same quarter in 1896 was $415,116. The general balance sheet shows cash on 
aa hand of $1,163,507, and a profit and loss (surplus) of $1,737,195. 
15 Some of the street railway companies in Massachusetts have discovered a way of 
109 evading the law in regard to the issue of securities by issuing what they call "coupon 
98 notes instead of bonds. One of these is the North Shore Traction Company, а 
и corporation char:ered in New Jersey, which in 1896 got possession of the three mile 
на Beverly & Danvers street railway, capitalized for $12,000. It issued $40,000 of coupon 
97 notes, and before a bill to prevent such transactions could be passed through the 
113, | Legislature it had sold $1,250,000 of such notes, and it now bas a capital of $1.206,- 
94 000 and a funded debt of $6,629,000. The Railroad Commissioners have severely re- 

104 buked such transactions, and in the case of the Interstate Consolidated Company 
"өө have thrown $150,000 of coupon netes out of its assets; and they protest against the 
"10924 admission of any more foreign corporations to operate railways in the State unless 

99 ^ | also incorporated under Massachusetts laws. 
92 'ontracts have been clos d with electric companies by the Brooklyn Elevated 

92% | Railroad Company for the fitt.ng of its cars and tracks with the necessary equipments 


to cross the Brooklyn Bridge. The equipment includes twenty-four new motor cars 
ot the Sprague multiple unit pattern. The company intends to put the electric sys- 
tem in use on all of its cars and do away with the engines as soon as it is practicable 
that this should be done. It is believed that the crush during the rush hours at the 
Manhattan end of the bridge will be greatly relieved by the crossing of the elevated 
сагв. 


The Assembly committee at Albany has given several hearings to the opponents 
of the Sullivan bill fixing the price per hour for incandescent lights at three quar- 
ters of a cent and for arc lights at 4 cents. A representative of the Edison Electric 
Light Company told the committee thatthere was no demand for the measure from 
any one but the Sullivans in House and Senate. He said the man who introduced 
the bill didn’t know the prices now charged, and showed that the average present 
prices are lower than the prices fixed in the bill. 


The New Vork Journal“ says: Russell Sage has been investigating the 


e еа 10000 00 8,750, 000 |! паг 101% си Sprague motors with the idea that they could be used to advantage in the Manhat- 
Pittsburg, Pa tan Company's system. The Goulds and other large holders of Manhattan stock ap 
Dat f Quotation—Feb 28 1898 prove of them, and are only holding off to see the result of the Brooklyn company § 
ate о 28. . od experiment. It hasbeen decided by the Manhattan Company that the Sprague mo- 
AER En lecce E 99995 3 1918 А o ® ar tors are much better than the third rail system and the air motors.“ 
Westinghouse Elec. & Mfg. Co..Scrip 6s. 195,570 6 M. & S жже | шш. The Cleveland“ Plaindealer’’ says: Тһе recent activity in the stock of the 
Miscellaneous. (Feb. 28, 1898.) Big Consolidated is said by a gentleman well informed in financial circles to be due 
Edison El. Ig. Co. (N. York) lat m. 58. . 4,312,000 | 4,812,000 1910 11% to the intimation by an Eastern banking house that in case they could secure а con- 
Edison El. Шк, Co. (N. Y.) con. m. g. бв.| 15,000,000 | 2,1*6,000 19) lie |... trolling interest in the company they would be willing to pay as high as $65 per 
Edison Elec. Illg. Oo. (Brooklyn)..... . 2,500,000 1,500,000 19100 111 112 share for stock, if forced to do so. This is said to be due to their faith in tbeir 
Edison Electric Light (Philadelphia) .. 2,000,000 РА „ 103 J ability to refund the bonds of the corporation at 4 per cent., these obligations now 
Edison Illg. Co. (St. Louis) 1, 000, 000 ess... 11923 F. & A. 60 61 drawing 5 and 6 per cent." 
Mo. Elec. Lt. Со. (St. Louis)...1s¢ mtg. ва] 500,000 ese. 1909 A. & О. | ...... ees 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg. бв. 600,000 „ө. [1921] QTY. |...... 1 sss The Railroad Commissioners of Massachusetts in their annual report have ren: 
United Elec. Light & Power Oo(N. Ү.)..| 5,000.000 pese эшш. sess 75 90 dered a service to all interested in street railway management by showing where nis: 
takes have been made and suggesting remedies to place the business ou as stable & 
TELEPHONE АМО TELEGRAPH. footing as that attained by any well established and conservative institution. They 
also give some hints to investors that it would be safe for them to heed in the follow- 
Miscellaneous. ing passage: An intending investor in an existing or projected street railway en, 
Date of Quotation—Feb. 28 1896 terprise will take into account the chances іп a series of years of a management T 
American Bell Те!ерһопе...................7в. 1888 P. & A. 100%] 104 success a little below as well as above the general average. If he desires а Кын 
Northwestern Telegraph Co...............78. — — a КЕЕ Wess КОР — aunual return of 6 per cent. on his shares, he ought to be convinced, we think. tha 
N. V. & N. J. Telep & Telg Оо. gen. mtg. 5 - eeej +з. | 108 |... the railway will carry year in and year out more than 135,616 passengers per mile 
Chesapeake & Potomac Teleph. Co.. . 58. — E poem 1911] J. & D.] 108% operated, and more than 4,014 per $1.000 of capital investment; otherwise, the proba- 
bilities, based on the experience of 48 companies, are that he must be content wine 
ALLIED INDUSTRIES. smaller return. Unless it can be demonstrated, moreover, that the railway wil 
carry yearin and year out more than 70,895 passengers per mile operated, an 
more than 2,532 passengers per $1,000 of capital investment, the chances. aa provoi 
Miscellaneous. by the experience of 28 companies, are that he will receive no dividend at all. 
Da'e of Quotation—Feb. 28, 1898. Tbere is in fact a very narrow range of speculative possibility in street railway in- 
American Electric Heating. . DB. 500,000 | 500,000 |....| ......... ‚5 19 vestment. The results are practically uniform from year to year, and grade Oe 
Armington & Sims Eng. Co. . ... . . „„ E ar No 300 substantially the same levels with those of railroad enterprise. A certain density? 
*Berney ара 185 „ m CUZ [94 M.&8. | . 2 traflic in proportion to mileage operated and to capitalinvestment per mile, : ря 
Gerborandu МЕ ое І Өй) ital ана ео Моко» . essential to financial success, and is the substantial measure of suc 
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EDITORIAL NOTES. 


From all accounts it is taking 


Low Costof considerable missionary work 
Steam Power to convince the manufacturers 
in Buffalo. located in Buffalo that it would 


be more economical for them > 


to adopt electricity furnished by the Cataract Power 


and Conduit Company than to continue using steam 


for the running of machinery. 

Ав a result of this conservative feeling, and owing 
to the fact that the manufacturers could not clearly 
see where any material eaving would be effected by 
substituting electricity for steam, the Cataract Com- 
pany ashort time ago retained an electrical engineer 
to examine va:ious plants and make estimates of the 
comparative cost of steam and electric power. This 
has been done, and it is now stated that, according 
to the engineer’s figures, a number of plants would 
‘derive benefit by the adoption of electricity. This 
may very possibly be the case in the manufacture of 
certain products that require a large and constant 
amount of power during 24 hours a day and for 365 
days in the year, for in all probability the Cataract 
Company’s expert bas figured on prices which are 
quoted on maximum power. In most industrial 
operations, however, the demand for power is ex- 
tremely variable, and in such cases a manufacturer 
would be paying for considerably more power than 
һе was actually using. 

As we stated in an editorial some time ago, 
when the Niagara Falla Power Company bad just 
started, it is extremely diffioult to see how under 
the existing conditions current can be delivered to 
Buffalo, a distance of nearly 26 miles, and be made 
to successfully compete with steam in any way but 
at а loss to the producer. 

Electricity has in a number of instances been gen- 
erated by means of water power transmitted over 
long distances, and proven more economical than 
steam, but invariably in such cases the local price of 
fuel was extremely high. An example of such a 
plant is that of Pomona, Cal., where current is trans- 
mitted over a distance of 284 miles to San Bernar- 
dino at a pressure of 10,000 volts and is used for aro 
and incandescent lighting. In this instance it was 
found more economical to bring current 28} miles 
than to erect а loca] power station to be operated by 
stem. 

In the oase of Buffalo, however, the oonditions are 
very different. An excellent quality of coal can be 
procured in that city for $1.80 a ton, or in other 
words, steam power can be generated for about one- 
third of a cent per horse-power hour. This figure 
does not of course include the item of labor and other 
incidental expenses, whioh however would probably 
not exceed twice the above amount, making the total 


post of one borse-power hour one cent, To n 


No. 9. 


fully compete with steam as a motive power, there- 
fore, the Niagara company would be obliged to de- 
liver one electriqal borse-power at a motor in Buf- 
falo for an amqunt not exceeding two-thirds of a 
cent. Whether this could be done and still leave a 


` modest margin of profit to the producer is question- 


able. Another important point which should not be 
overlooked by the Baffalo manufacturer is the cost 


ol changing their machinery if electricity as a motive 


power is adopted. There would have to bea de- 
cided saving due to the adoption of electrivity to 
warrant an expenditure of probably thousands of 
dollars which such a change would entail. Taking 
it all in all, tbe Buffalo manufacturers cannot be 
blamed for showing a conservative spirit in tbis pro- 
posed innovation. 


х х + 


The problem of striking а bappy 
medium between a too theoretical 
education and a too practical educa- 
fion is an all-important one. This 
vital question is constantly being agitated both in. 
Europe and in this country with apparently indef- 
inite results. A thorough theoretical education is 
unquestionably an advantage to an engineer, but on 
the other hand, experience has shown that a student 
thus equipped on leaving a technical school is seri- 
ously handicapped until his ideas bave become 
broadened by practical experience. In fact we have 
known of cases where manufacturing concerns have 
declined to employ recent engineering graduates, on 
the ground that it would require too much time to 
teach them the practical side of the business and 
that during that period their services would be of 
little or no value. This feeling on the part of man- 
ufacturing concerns arises from the knowledge that 
in most technical schools the student acquires long- 
diawn-out methods of arriving at mathematical re- 
sulte and has had little or no opportunity of learning 
anything of а practical nature. With a view to off- 
setting this theoretical tendenoy, several of the larger 
manufacturers of electrical machinery in this country 
require recent graduates who apply to them for posi- 
tions to go through a certain amount of practical 
training in their shops, extending over a period of 
several years, at nominal wages before giving them 
anything like a reasonable ealary or entrusting them 
with work of a serious nature. 

Probably the hotbed of theoretical training is 
however in Germany. In the latter country an em- 
bryo engineer is simply saturated, во to speak, with 
the higher mathematics for years before being 
allowed to graduate. This system, although savor- 
ing strongly of the methods in vogue during the 
Middle Ages, has however been the means of giving 
to the world invaluable theories and dispoyeries, 
throngh eminent scientists such as Helmholtz, Hertz 


een Pro, Adolt Blaby, one о Germany’p 
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Education. 


180 


ELECTRICITY. 


vor. XIV., No. 9 


highest authorities on electrotechnics, is oredited in 
a recent issue of a daily paper with the following: 

““ Practical teaching is abhorred by the professore 
at most of our universities. I recollect attending a 
lecture by Helmboltz where I expected him to give 
some explanation of the dynamo. After making 
some theoretical observations, he merely said: 
' Acting on these principles people bave constructed 
tome very ingenious machines called dynamos, for 
engineering purposes.’ That was all Helmholtz 
would deign to say about the dynamo. The profes- 
sors of to-day are just the same in this respeot. 
Their teaching is purely scientific, philosophical, 
philological and historical and has not varied for 
three centuries,” 

The above statement, coming as it does from one 
of Germany's lead ing professors, is significant. It 
would unquestionably be а diffioult matter to prop- 
erly combine a theoretical and practical course in a 
university. Ifthe theoretical training were thorough, 
there would necessarily іп а four years’ course be 
little time left to devote to the practical training, or 
vice verea. It scarcely seems right, however, that a 
student after graduating should be obliged to devote 
several years at little or no salary to modifying the 
ideas that were inculcated in him while at a univer- 
sity. | 

In Germany there are nine technical schools, the 
largest being at Charlottenburg, near Berlin. Others 
are located at Stuttgart, Hanover, Munich, Dresden, 
Aix-la-Chapelle, Carlsruhe, Darmstadt and Bruns- 
wick. As arule these schools are divided into six 
depart ments, as follows: Architecture, general con- 
structing engineering, machine construction, naval 
engineering, chemistry and mining engineering. 
Electrotechnics are taught in all the schools in the 
machine construction department, it being thought 
advisable and necessary that every constructing en- 
gineer should be thoroughly familiar with electrical 
machinery. 

- Many suppose that Germany, being a country of 
universities, the curricula of its technical schools 
bave been overhauled and brought up to date, but 
such is not the case. Pare science would seem to be 
the principal aim of all these schools, the turning of 
the laboratory results thus obtained to practical ac- 
count being despised by the majority of the univer- 
sity professors. This same tendency exists in this 
country, but to a lesser extent. An electrical en- 
gineer to be in any way successful in the United 
States should be, above all, practical, and when 
such а quality is combined with a bigh degree 
of theoretical knowledge, an engineer is exceedingly 
well-equipped for any duty he may be called upon to 
perform. Several of our technical schools have grad- 
ually been brought to see the value of combining a 
theoretical with a practical education, and have even 
gone to the extent of equipping shops with suitable 
machinery for the use of students. Such a step is to 
be commended, for even the limited knowledge a 
stadent obtains in this way proves of inestimable 
value after leaving his alma mater and entering into 
practical work, As Prof. W. E. Ayrton aptly stated 
in an address at the Coventry Technical Institute in 
England: ‘‘ The idea] technical school would be 
one attached to a factory where the men could be 
systematically taught their business and the appli- 
cations of science to their trade." 
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А telephone bill has recently 

A been introduced in the New 
Telephone Bill York Legislature by Senator 

|» at Albany. Brush, providing for cheaper 
telephone rates as follows: 

In cities of 1,000,000 inhabitants and over, $125; in 
cities lesa than 1,000,000 and more than 500,000, $55; 
lesa than 500,000 and more than 100,000, $48; less 
than 100,000 and more than 20,000, $36; less than 
20,000 and more than 8,000, $30; places lees than 


8,000, $27. | | | 
Туе inzrodnoing of а bill p! the phove obaracter is 


certainly а step in the right direction, for the 
chargesof the New York Telephone Company in New 
York City are higher than the rates in any other city 
in the world. The arguments that Senator Brush 
brought up at a recent hearing before the Senate 
Finance Committee in support of his bill are 
exceedingly strong, and moreover give a good idea of 
how the public has been victimized for years by a 
monopoly without being able to obtain redress in 
апу way. Some of the reasons Senator Brush gave 
why the bill should be passed ara exceedingly in- 
structive, the gist of them being as follows: 

** The company has an absolute monopoly in New 
York and many other cities in this State. 

There is no competition to regulate charges and 
no limitation by statute. 

Taking advantage of this situation in New York, 
the company has by stages advanced the charge from 
from $60 a year in 1881 to $240 in 1897. 

„There is nothing to prevent similar advances in 
the future, if the company think the people can be 
made to pay them. 

„The telephone has become a necessity, and as 
such, controlled by a monopoly, the charges should 
be regulated in the publio interest. 

The rate in New York is higher than anywhere 
in the world for the same service. 

In six years, ending with 1887, the Metropolitan 
Company made a profit of 473 91-100 per cent. on its 
original investment of $600,000. These figures 
were shown by testimony taken by the Ainsworth 
Investigating Committee. Such excessive profits 
made by a monopoly serving the publio under a pub- 
lio franchise demand the interference of the police 
power of the State in the publio interest. 

„The companies use the public streets and high- 
ways, and the State should require that, iu return 
for such privileges, the public, which confers the 
franchises, should not be unreasonably taxed for the 
service. 
the Assembly, after a careful examination, recom- 
mended a bill which fixed the charge in New York 
at $6.50 a month, or $18 a year, within one mile ofa 
central office. The rate then charged was $150 a 
year, or nearly 100 per cent. higher than the Ains- 
worth Committee thought fally remunerative. All 
items of facts obtained by the Ainsworth Committee 
in 1887 were under oath. 

The capital of the Metropolitan Company in Jan- 
uary, 1897, was $3,300,000; that was the amount 
upon which the State tax was paid, There had been 
no increase for several years. Its earnings were : Year 
ending September 30, 1894, $2,182,454; year ending 
September 30, 1895, $2,419,194; year ending Sep- 
tember 30, 1896, $2,800,000. This shows an increase 
of earnings in two years, between 1891 aud 1896, of 
$017,516 on the same capital.“ 

From all accounts the gross earnings of the New 
York Telephone Company should now be in the 
neighborhood of $3,000,000 a year, as they claim 
they have a total of about 25,000 subscribers, 
5,000 of whom pay $240 а year and the remainder 
$90. Allowing that the operating expenses of this 
company is one-half of its gross receipts, or $1,500,- 
000, there would bea clear profit of almost 50 per 
cent. on its present capitalization. The following ab- 
stract from Senator Brush's argument will give some 
idea of the actual cost of furnishing telephone 
gervice : 

In 1894 the Iuterior Department at Washington 
paid the Bell Telephone Compauy from $60 to $125 
each for sixty-one telephones, which, together with 
the salary of the operator at the central station, ag- 
gregated $4,883, being an average of a fraotion over 
$75 per annum per instrument. The next year, 
1895, the Department put in a telephone system of 
its own, consisting of 140 lines connecting extra build - 
ings in the city. They were attended by the same 
operator at thesame salary as formerly, and, in ad- 
dition to this, an electrician was employed to keep 
the lines in order at an expense of $300 per year. 
Estimating the interest and depreciation of the 


The Ainsworth Investigating Committee of 


plant, the cost for esch telephone is now $10.75 per 
year, а saving of over $64.25 on each instrument in 
use. In other words, the Department of the Inieriot 
performs for itself the eame service at one-seyenth 
the price formerly charged by the Bell Company 
for the same thing.“ 

If the actaal oost of rendering telephone service 
ів but one-seventh of what the Bell Cempany is in 
the habit of charging, the expense that the New 
York Telephone Company is under, assuming all its 
phones are charged for at the rate of $240 a year, is 
therefore but about $857,500; or in other words, 
with the gross receipts aggregating $3,000,000, they 
are making 65 per cent. olear on the capital invested, 

From this it will readily be seen that it is high 
time that some measure was passed at Albany cut- 
ting this company’s profits down to within a reason- 
able limit, and we trust therefore Senator Brush’s 
bill will pass. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


FROM all accounts the Westinghouse Electric & 
Manufacturing Company are certainly going in for 
the gruesome. A short time ago this company made 
a contract for lighting a number of the eatacombe in 
Rome, and now negotiations are eaid to be on with 
this same concern for lighting the interior of the 
Pyramids of Egypt. Probably the next thing this 
company will be after will be the lighting of the 
abandoned stone quarries under Paris which were 
used as a charnel house duriug the Revolution. 

Keep it up, George, you are something of an adept 
at underground work, and having discovered a field 
where you are not likely to encounter competition, 
you may work it with more profit than you have 
found in undertakings nearer bome. 


х + + 
“* A standing reward,’’ says the Morning Telegraph, 
is offered in Wall Street for positive proof that 
Manager I. Harding of the Walker Electric Com- 
pany is not bald-headed. 1% is not expeoted that 
any one will come forward to claim the reward, for 
no one ever saw Mr. Harding without his hat on. 
He always wears a very tall and very sbiny silk hat, 
and he always wears it. In the office or out the 
Hardiog hat is kept on the Harding head. Some of 
the Walker Company's rivals would like to see 
the hat removed in order to satisfy themselves that 
it does not conceal some patent electrical appliance 
for galvanizing customers into signing contracts. 
The Walker Company has been securing so many of 
the contracts recently that the rivals are getting 
worried about it. Their bats are off to the Walker 
Company. There can be no doubt about that 
since the Walkers walked off with (һе contract 
for eleotrically-equipping the Brooklyn 'L' roads, 
leaving an aggregation of weeping direotors at the 
offices of the General Eleotrio and Westinghouse 
companies to mourn its loss.“ 
& & + 
A floating paragraph states that eleotrioal workers 
are just now in great demand at the Brooklyn Navy 
Yard. The naval officials are said to be engaging all 
the available electricians in the immediate vioinity 
and sending them to various navy yards and ships 
where they are required. 
X х * . 
FROM the following paragraph, whioh appeared ín 
the last issue of the Electrical Engineer of London, i$ 
would seem as though the people of Great Britain 
ere beginning to worry over the amount of 
electrical apparatus that has of late years been im- 
ported into that country : ‘‘ Acoording toa recently- 
issued official document, the United States sent to 
this country last year electrical apparatus of one 
kind or another to the value of nearly £88,000. 
When we add to this amount that of apparatus ob- 
tained from the Continent, we begin jo nek whos st 
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our factories doing? There ів o ie thing they seem 
not to be doing, and that is making good profits. 
The share quotations are not particularly favorable. 
One thing we venture to prophesy, and that is the 
present oraze for monophase alternate current instal- 
lations is doomed. Our commercial travelers are 
simply ages behind the times as things go elsewhere, 
aud deserve to be kicked out of the market. Natu- 
rally, they are во kicked.“ 


ж ж ok 

ACCORDING to one of the daily papers, electricity 
and spiritualism do not make a good combination. 
A medium who makes a specialty of luminous 
apparitions is said to bave given a seance recently at 
. tbe house of a soientifio man and successfully repro- 
duced from bis recess in a darkened room the lumi- 
nous visions of various deceased personages. While 
Shakespeare was on view, the awe-stricken audience 
was surprised to hear a gasping, gurgling noise pro- 
ceed from his throat, while the bead swayed to and 
fro as if in pain. A gentleman rushed forward just 
in time to save the great poet from suffocation by 
pulling out of his thorax a miniature electric lamp, 
connected by a slender wire to a small battery un- 
derneath his coat. On the principle of tbe school- 
boy's salamander trick of illuminating the face by 
putting a lighted match in the mouth, the medium 
caused а faint spiritualistio glow, enough to satisfy 
wonder-seekers, to suffuse his countenance by insert- 
ing, before his hands were tied to insure confidence, 
the tiny electric lamp behind his teetb. Unfortu- 
nately in this case the article slipped too far down, 
and ав the medium's bound bands prevented him 
pulling it up again the unfortunate man came very 
near being choked to death by an incandescent 
lamp. 

* & + 


How He Satisfied the Brewer. 


We find the following amusing tale in The Tele- 
phone: 

J. G. Nolen, who is an oldtimer in the electrical con- 
struction business, tells а good story on “ Val" Blatz, the 
millionaire brewer of Milwaukee. 

Mr. Nolen says: Our company had had some corre- 
spondence with Mr. Blatz regarding the putting inofa 
telephone plant in his big brewing establishment, and I 
was sent up to try to close a deal. 

"Itook в couple of our 'phones with me in order to make 
а practical demonstration, should one be required, and I 
went with the intention of making a sale. 

“I got to talking with Mr. Blatz and showed him the 
advantages of putting in our inter- communicative system 
throughout his establishment. He listened attentively, 
and finally said: 

„Tes, that is all so; very true. But,’ and Le spoke with 
the conviction of one who was putting a poser, but my 
men down in the malt-house and the warebouses and cold- 
storage are a'l Dutchmen. 

, myself, though German, and a graduate of the 
universities of Leipsic and Heidelberg, can epeak Englisb, 
but what good wou'd your telephones be to my Dutch 
workmen. who cannot talk English at all?’ 

Well, Isaw how the land lay. Old Val’ could not get 
itthrongh hia head that the telephone would transmit 
anything butthe language of America. I was bound to 
make the deal, aa I said before, so I remarked to Mr. Blatz: 

"'[ can put оп some German receivers if you so desire. 
I have some with me.’ 

leonneeted ир ће 'phones, made a show of changing 
the receivers, and in half an hour Mr. Blatz was talking to 
one of his ‘Dutchmen’ down in the malt-bouse. Ile was 
delighted. 

ou may put them іп, he said, ‘and I shall want one 
German one in the malthouse, one German one in each 
Warehouse, English ones in my office and the business 
office, and a German one in the cold- storage house.’ 

" We closed thedeal, and Mr. Blatz was glad to pay $2 
extra foreach ‘German annunciator’ we putin. When 
the 'phones were shipped from the factory I had them 
labelled German and English respectively, and the big 
brewer was perfectly satisfied. 

" It waa five years before 1 saw Blatz again," concluded 
Mr. Nolen. “He recognized me at once, and said, witha 
hearty German laugh, ‘You are the accommodating gen- 
tleman who put in the German and English telephones for 
me. Well, you are а good one. 


The Resistanoe of Bilicon. 


In a communication to the Academie des Sciences, 
М. Fernand Le Roy gives the results of some tests 
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be has made on the electrical resistance of silicon. 
In view of its high specific resistance M. Le Roy 
suggests that this non-metal should prove of service 
for electric heating. Another advantage of silicon 
for this purpose would ‘be its bigh specific heat and 
great emissive power. In the experiments the best 
results were obtained with the crystallized silicon or 
graphitoid, originally obtained by M. Sainte-Claire 
Deville. During the experiments, which have been 
continued for nearly three years, M. Le Roy has 
not yet been able to determine the exaot specifio 
resistance of the material, as he finds that it varies 
greatly with the state of pulverization, the compres- 
sion and witb its preparation. It is, however, easy 
to obtain rods of pure agglomerated silicon of a 
sectional area of 40 eq. mm. and a length of 10 om., 
which have a resistance of from 25 60 200 ohms. The 
resistance of a rod of electric ligbt carbon of these 
dimensions would be 0.15 ohm, and that of a rod of 
german silver of the same size 0.0008 ohm. The ex- 
perimenter also found a decrease in resistance with 
increase of temperature, When such a rod was raised 
to 800° C. its resistance decreased about 40 per cent. 


ELECTRICAL ENGINEERING AT COLUM- 
BIA UNIVERSITY. 


The new buildings of Columbia University are 
located at 116th street between the Boulevard and 
Amsterdam avenue, New York, on the bighest part 
of Morningside Heighte, midway between Grant's 
Tomb and the new Episcopal Cathedral, commanding 
а view of the Hudson on the west and the Harlem 
River on the east. Thus situated in a great metropo- 
lis, the University secures the manifold advantages 
which that fact gives it, and at the same time is 
sufficiently lifted above tbe hurry and noise of the 
city to have the collegiate atmosphere. This effect 
is still further increased by the fact that the grounds 
between the various buildings form a plateau about 
twenty feet above the level of the grounds and streeta 
outside of the group of buildings. By this arrange- 
meut great economy of space is secured, since it gives 
two more floors to eich of the buildings situated 
around the edge of the plateau, their basements and 
sub-basements being above the level of the surround- 
ing grounds. The raised level between the buildings 
also enables tunnels to be constructed which connect 
the various buildings with the central power plant 
in the University Building. Through these tunnels 
all the steam and gas pipes as well as the electiical 
conductors are carried and the cartage of coal, ashes 
and supplies takes place. 

In this way these important practical matters are 
very conveniently carried оп below ground as far as 
the college is concerned, but at the same time above 
the street level. Each building is provided witb an 
elevator, chiefly used for carrying apparatus and sup- 
plies to and from the various laboratories, Jecture 
rooms and museums. Thus it is an easy matter to 
transport even heavy apparatus from any room in 
the University to any other room. To still farther 
facilitate this service, the door sills are entirely 
omitted in most of the rooms, so that a truck can he 
run about the buildings without jarring that which 
it carries, enabling apparatus to be arranged in the 
laboratory for use in the lecture rooms. 

The various buildings at the new site are grouped 
about the magnificent Library presented by President 
Low which is centrally located and easily aocessible 
from all the others. 

University Hall is the other general building, 
containing the power plant, gymnasium, academic 
theater, eto. "There are also four new buildings re- 
spectively devoted to engineering, chemistry, natural 
science and physics. Two old buildings will be used 
for the present by the departments of Ancient and 
Modern Languages and Mathematics. 

The Schools of Law, Political Science and Philos- 
opby are located in the Library Building, bringing 


them within convenient reaob of the books upon 
which they are especially dependent. The Medical 
Scheol will remain at Fifty-ninth street, between 
- Ninth and Tenth avenues, where it is well provided 
with buildings and equipment. All tbe other de- 
‘partments of tbe University, inoluding Barnard 
College and the Teachers’ College which are afEliated 
with it, have removed to the new site. l 
- The Eogineering Building, with its annex, oon- 
tains the departments of Electrical, Mechanical, Civil 
and Mining Engineering.  Havemeyer Hall, the 
Chemistry Building, is the home of one of the largest 
apd best equipped chemical schools in the world, 
having been designed by Prof. Charles F. Chandler 
and the officers of bis department after a carefal 
study of the principal colleges and technical schools 
in this country and abroad, The department of 
Architecture is temporarily housed in the Chemistry 
Building. which has more than sufficient space for 
present needs. Schermerborn Hall, the Natural Soi- 
ence Building, contains the departments of Geology, 
Mineralogy, Biology, etc., and their extensive colleo- 
tions. The Physics Building, which also accommo- 
dates the departments of Mechanics and Astronomy, 
is designed and equipped according to the moat 
modern methods for teaching and investigating 
physical science. 

It is a striking fact, characteristic of modern ten- 
dencies, that all four of the new buildings, besides 
the Library and University Buildings, wbioh are used 
for general purposes, are devoted entirely to science; 
and three of them are especially important in their 
relation to electrical engineering. Hence the course 
in Electrical Engineering at Columbia, which has 
already gained for itself a prominent position in 
electrical education in this country, has been materi- 
ally benefited by the removal of the University to ita 
new site. The principal improvements consist in а 
considerable extension of space and equipment in 
the Electrical Eogineeripg laboratories, as well asin 
those devoted to Mechanical Engineering, Physics 
aud Chemistry, 

The regular four years’ course, leading to the de- 
gree of Electrical Engineer ( E. E.), is designed for 
the education of professional electrical engineers 
who intend to devote themselves to tbe practice cf 
this profession either as teachers in colleges and scien- 
tific schools or as engineers, managers or experts in 
manufacturing or other industrial enterprises. 

The course of instruction includes not only all im- 
portant branches of theoretical and applied electrici ty, 
but also the other collateral sciences whioh have 
been found by experience to be required by the eleo- 
trical engineer, such as mathematics, physics, chemie- 
try, drawing, analytical mechanics, mechanical ер. 
gineering, including а thorough course in steam and 
other engines, as well as transmissive machinery and 
shopwork; general engineering, including construo- 
tion in masonry, iron, steel and wood, also forms 
part of the course, 

Hence the graduate in the course in electrical ep. 
gineering is provided not only with А thorough 
knowledge of the principles and practice of eleo- 
tricity, but also with such a broad and libera] edu- 
cation in the allied sciences as will prepare him for 
every demand that is likely to be made проп him in 
after life in connection with his profession, and will 
also enable him to become an investigator. The in- 
struction is by lecture, recitation, laboratory, work. 
shop and drawing-room practice, with periodical ex- 
aminations. Special attention ig given to new 
methods and forms of apparatus in order that the 
student may be brought fully abreast of the rapid 
progress of electrical science and practice. Frequent 
visits are made to the numerous electrical] factories, 
stations and other establishments in and about New 
York. 

EQUIPMENT. 


The offices, laboratories, lecture and other rooms 
of the Electrical Eogineering department are in the 
south end of the Eogineering Building. In the sub- 
basement are located the storage battery and pho- 
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tometer rooms; the former contains a battery of 70 
cells, to be used for efficiency and output tests and 
also as a source of steady potential and currens. The 
photometer room is equipped witb all necessary ap- 
paratus for determining the candle power of aro and 
incandescent lamps as well as other sources of light. 
In the basement are situated the two machine labor- 
atories, the larger containing the direct current ma- 
obinery, while the smaller acoommodates the alter- 
nating current apparatus. In the former, a 50 HP. 
high speed steam engine drives two lines of shafting, 
carrying pulleys controlled by friction clutches, to 
which the various machines are belted. The ar- 
rangement of the engine and shaft is such that two 
dynamos of 30 kilowatts each can be connected to 
the engine, or either or both of the two machines may 
be used as motors to drive the line shaft, the current 
being obtained from the e!eotrio light and power 
plant of the University. In this way the breaking 
down of the motive power is rendered almost im- 
possible and an excellent demonstration of the two 
methods of driving is made. 

The various dynamos which are belted to the line 
shaft include examples of 115, 230 and 500 volt con- 
stant potential generators, constant current aro- 
lighting dynamos, and other typical machines. 
Several types of stationary and railway motors as 
well as motor dynamos are also placed in this room. 
Machine and hand tools are provided in one corner 
of this laboratory for making and repairing appar- 
atus, attachments, eto. Complete seta of ampere 
and volt meters, speed indicators, transmission and 
absorption dynamometers, eto., are available for 
testing the various dynamos and motors. The 
smaller machines are mounted upon two long, heavy 
tables, which brings them to a convenient height and 
affords space for instruments, note books, eto. 

In the other machinery laboratory, the alternating 
current apparatus is placed, including single and 
polyphase generators, induction and synchronous 
motors, as well as various types and sizes of trans- 
formers. Each generator is driven by its own eleo- 
trio motor, enabling its speed to be independently 
regulated. 

On the first floor are situated the smaller lecture 
room (seating 70), ordinarily used for class work, and 
the larger leoture room (seating 150) for combined 
classes. In the Chemical Building, immediately 
adjoining, a still larger lecture room (seating 350) is 
available for meetings and public lectures, All of 
these rooms are provided with an ample supply of 
electrical energy of different forms, as well as gas, 
water, and other facilities to enable experimental 
demonstrations to be conveniently and effectively 
performed. For example, dynamos, motors and 
other apparatus of practical size are shown in actual 
operation to illustrate the lectures, this being made 
a special feature of the instruction. · 

The museum contains cases for the collection of 
apparatus, models, materials, eto., relating to elec- 
trical engineering. This museum adjoins the lecture 
rooms 80 that its contents can be conveniently used 
for illustration. 

On the third floor are located the large instramen- 
tal laboratory, the research room, and the studies of 
the officers. The laboratory contains a number of 
tables on which the instruments are permanently set 
up ready for use. These inolude various forms of 
galvanometers, ampere balances, standard cells and 
resistances; apparatus for measuripg inductance, 
magnetic permeability, hysterevis and leakage, lab- 
oratory standard volt and ampere meters; telegraph, 
telephone and electric signaling systems; thermo. 
electric and electrical heating devices; Roentgen ray 
apparatus. The research room is used for special 
postgraduate and thesis work, and is fitted up aocord- 
ing to the lines of investigation that are being fol- 
lowed. | 

A most important facility is the large and reliable 
supply of electrical current which is afforded by the 
central power plant of the University. This consista 
of boilers having an aggregate capacity of 2,000 HP., 


two low-speed engines directly connected to two 
dynamos of 275 HP. each, and two high-speed engines 
directly connected to two dynamos of 100 HP. each. 
This electrical generating plant, having a total 
capacity of 750 HP., and illustrating the latest prac- 
tice in electrical engineering, furnishes current for 
electrio lighting and for driving the motors and fans 
used in ventilating all of the buildings. Special con- 
ductors are also laid to convey to all the laboratories 
as well as leoture rooms of the Eleotrical Engineer- 
ing department an ample supply of ourrent for ex- 
perimental work. 

The physical laboratories and lecture rooms 
ocoupy four floors of the Physics Building on the 
eastern side of the University grounds. The build- 
ing is supplied with all ordinary oonveniences, in- 
cluding electricity for power and light, compressed 
air and steam, There is a vertical shaft 95 feet high 
with gas, electrio and water outlets at every ten 
feet. In thesub-basement a constant temperature 
room is placed 12 feet below the surface of the ground. 
A platform on the roof is available for meteorologi- 
cal observations, an instrument room being directly 
below. There are two lecture rooms, a library, ап 
apparatus room, and laboratories of various kinda. 

The general ‘elementary laboratory includes in its 
equipment, linear and circular dividing engines of 
various designs. For measurements of mass there 
are provided balances with weights, specific gravity 
apparatus, bydrometers, aerometers and the various 
forms of vapor-density apparatus, Standard barom- 
eters, pendulums, and apparatus for studying elas- 
ticity are provided, also apparatus for the study of 
sound. 

Thermometers and apparatus for their calibration 
and determination of zero and boiling points are 
supplied; also apparatus for determination of соећ - 
cients of expansion, for latent and specific heat and 
calorimetry. 

The optical rooms are furnished with spectrome- 
ters of different designs, spectroscopes, telescopes, 
‘Microscopes, sets of lenses, prisms and gratings, 
optical benches, photometers and apparatus for col- 
orimetry, polarized light and spectroscopy. 

In the rooms devoted to electricity are galvanom- 
eters of various patterns, high and low resistance, 
ballistic and damped; electrometers, magnetometers, 
standard cells, resistances, rheostats and bridges of 
all types; condensers, batteries, keys, arc and incan- 
descent lamps, amperemeters and voltmeters, 


THE MECHANICAL ENGINEERING DEPARTMENT. 

The Mechanical Engineering department is located 
in the Engineering Building and in the Annex, the 
space and equipment provided for it being greatly 
increased at the new site. This improvement is 
made not only on account of the importance of this 
branch in the electrical, civil and mining engineer- 
ing courses, but also because regular courses in 
mechanical engineering have now been opened at 
Columbia for the first time, the space at the old site 
not having been adequate for the purpose. The de- 
partment has the following equipment : 

The wood-working and machine shops are located 
in the Teachers’ College, 120th ‘street. For wood- 
working there are carpenters’ benches with their 
kits of tools, speed-lathes, saw benches and planers. 
For forge and blackemith work there are forges with 
anvils and tools, a Bradley bammer and a Billings 
& Spencer drop-press. For metal working there 
are engine-lathes with swing from twelve inches to 
twenty inches, planers, shapers, drill-presses, a 
universal milling machine, universal grinding ma- 
chines and a Jones & Samson turret-lathe. 

The testing laboratory is equipped with high- 
grade testing machines for tensile, transverse, tor- 
sion and compression tests. Their designs are of di- 
verse types to give wide experience in handling, and 
they are fitted with the best and newest appliances 
for observing and recording deformations of test. 
pieces. The Emery testing machine of 150,000 
pounds capacity is used as a standard of reference. 

The Mechanical Engineering laboratory is well 


supplied with dynamometers of transmission and 


absorption types, with oil-testing appliances, speed 
recorders, tachometers, weighing and measuring ap- 
paratus, anemometers, gauge testers and the like, 
and representative machines and mechanisms for 


calibration and tests of efficiency. 


The Steam Engineering and Motive Power Labor- 
atory has an extensive series of indicators, with ap- 
plianoes for calibrating and standardizing them, 
test-gauges, thermometers, calorimeters, pyrometers 
and apparatus for boiler and engine tests. A triple 
expansion steam engine of the Reynolds-Allis-Cor- 
liss design is arranged to work as an experimental 
steam engine by making it a three-stage air com- 
pressor when so operated, and having all facilities for 
the accurate measurement of efficiencies. A full 
line of boiler-feed injectors is mounted for display 
and experiment. Steam engines of various other 
types, steam pumps, a ten-horse-power De Laval 
steam turbine, hot-air and gas engiues are at hand, 
and surface-condensing applianoes as well. The de- 
part ment has also а cross-compound two-stage air 
compressor, the cross-compound steam end of which 
with reheater, combined with the cross-compound 
air end with inter-cooler, makes a moet complete 
example of applications of thermo-dynamio theory 
to practice. This laboratory is known as the Allis 
Laboratory in memory of the late Edward P. Allis, 

The Hydraulic Motors Laboratory contains tanks, 
weir-notoh equipment gauges, ourrent-metere, water- 
metere, and motors for test and experiment. Сор. 
stant pressure is secured by air-presstre upon the 
water in а closed tank, thus doing away with a 
stand-pipe. For heavier pressures, above 100 pounds 
per square inch, an adjustable accumulator is used. 
Pumps of large capacity give the necessary quantity 
of water for orifice tests and otber drill in bydraulio 
engineering. The equipment of this laboratory is 
presented as a gift to the University as a memorial 
of the late Henry R. Worthington of New York 
City. 

The Drawing Academies are particularly well 
lighted and of large extent, and are fitted with the 
best forms of drawing tables and furniture, as well 
as extensive collections of patterns, models and illus- 
trative drawings, blue prints, photographs and prints 
which are useful as copies and for training in design. 

The cabinets or museum collections of Mechanical 
Engineering exhibit models of mechauical move- 
ments, mechanisms and gearing, also material which 
has failed in service and under test. Specimens of 
apparatus and materials for practice are also in- 
cluded. 

The Chemical Department occupies Havemeyer 
Hall, which is located at the northwestern corner of 
the group of buildings. It contains several chemical 


lecture rooms fully supplied with apparatus and 


instruments and all modern facilities for the expeti- 
mental illustration of the different leoture courses. 

The Museum of General Inorganic and Organic 
Chemistry and of the Chemical Arts contains the 
elements and all their more important compounds; 
representative sets of specimens of all olasses of com- 
pounds, materials and products, together with 
models, pictures and diagrams. 

The Qualitative Laboratory is provided with tables, 
reagents and all the necessary facilities to enable 
each student to become familiar with the reactions of 
the different metals and salts. 

The Quantitative Laboratory is provided witb tables, 
reagents and all the necessary apparatus and instru- 
ments to evable the student to actually execute 
quantitative analyses. 

There is also a laboratory specially fitted up for 
electro-chemical work. 

The theoretical as well as practical branches of 
electrical engineering are taught by Professors F. B. 
Crocker and M. I Papin and by Messrs. G. F. Sever, 
W. Н. Freedman and 8. С. F. Townsend. 


Help to fight the Eleotrical Trust by subscribing 
for ELECTRICITY. 
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ASURVEY OF THE POSSIBILITIES OF 
ELECTRIC HEATING AND COOKING.* 


BY W. P. ADAMS, A. k. C., A. I. E. E. 


(Concluded from page 118.) 


I bave so far made no comparison between the 
oost of cooking by electricity and that by other 
means. I shall not deal with this question much in 
detail, as I think it more practical at the present 
time if a general idea is given as to what tbe actual 
consumption of electricity will be, for the cost by 
other means varies largely under different oircum- 
stances. I have, however, some figures to hand ob- 
tained in a kitchen where both gas and electricity 
could be used at will. The household was a small 
one, consisting of about five persona, and the ocon- 
samption of electricity was approximately 3J units 
per week when cooking was done solely by this 
agency. When gas was employed exclusively 1,240 
oubio feet of gas were used during a week. The cost 
then of electricity at 24. per unit is 53. a week, and 
of the equivalent amount of gas at Зз. per 1,000 cubic 
feet is 33. 9d. 

The figures of consumption which I bave given 
above are the most complete at my disposal, and 
this is my reason for bringing them before your 
notice, but I have otber results to band which indi- 
cate that the consumption of current may be reduced 
below the figures given when the appliances are used 
intelligently and with care. For small installa- 
tions such as we bave considered, one may assume 
roughly that a unit per head per diem will suffice for 
all cooking purposes. These figures will naturally 
be reduced in larger establishments, and experience 
seems to point to about Is, 2d. a unit as a suflicient 
allowance in kitohens where more than 30 or 40 
persons haveto be provided for. The best resulta 
will be obtained where there i8 а hot water supply. 
Many of you are probably aware that heating water 
by electricity is a most uneconomical proceeding, at 
any rate at the present prices, and where an estab- 
lishment is sufficiently large it ig always recom- 
mended that a slow combustion stove be fitted to 


supply all the hot water for the household. In 


many houses such a stove is already fitted. 

There is one direction in which one might antici- 
pate а large development of electric cooking, and 
that is in flats. If architects will arrange for a gen- 
eral hot water supply for the whole building, as I 
believe is now done in many cases, electric cooking 
presents such an advantage that an important move- 
ment in this direction should take place when the 
supply companies are convinced of the advantage of 
obarging such prices as will be generally acceptable. 
I think I have said sufficient to indicate that even 
with electricity at 3d. per unit electric cooking is 
hot extravagantly expensive, and if its other great 
advantages are taken into consideration, particularly 
the есопотіса] results from the perfection of the 
cooking, it ought to be received with prompt favor. 

I am hoping that before long those responsible for 
electricity eupply will begin to make a definite move 
in the development of electric heating and cooking. 
It is not sufficient to mere:y reduce the price of 
electricity to a reasonable figure, as many of the 
Corporations have already done, but steps should be 
taken to induce people to become users of electricity 
for other purposes than lighting.- 16 may be said 
that such steps are not in the province of electrio 
supply concerns, but if the Corporations undertake 
the supply of light to towns, it is surely obvious 
thas it is to their advantage to put every facility in 
the way of the ratepayers to use as much electricity 
as possible. It surely needs no argument to con- 
vince a company that its policy should be to try and 
obtain as many users as possible, whether for light- 
ing or power or heating, as every unit sold means a 
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certain amount of profit. It must therefore be of 
advantage to а town undertaking its own supply to 
sell as much electricity ав i& can, not in this case in 
the interests of shareholders, bat in the interests of 
the ratepayers. The hire system, whioh the gas 
companies are much in favor of, should be adopted 
where possible. One of the difficulties which have 
been met with in the attempt to develop electrio 
heating is tbe higb first cost of the apparatus. This 
is largely owing to the comparatively small output 
of heating apparatus at the present time, and is also 
owing in no rmall degree to the many different volt- 
ages which tbe goods have to be made up for. 
will probably be surprised to learn that there are no 
less than 14 different voltages in general use at the 
present time, and you will quite appreciate that this 
does not tend towards the cheapening of the appli- 
auces. i 

I bave little doubt, if supply companies are pre- 
pared to give this matter their carefal attention, that 
mutually satisfactory arrangements might be come 
to between themselves and manufacturing firms sv 
as to meet these difficulties. 

It may be worthy of mention in passing that many 
supply companies and local authorities have no 
power to hire out apparatus in the same manner as 
the gas companies; and in view of the probable de- 
velopment in this direction, I would recommend that 
all companies and authorities applying for powers in 
future should include this in their application. Ex- 
isting companies can obtain the necessary powers by 
taking the usual legal course. 

I have now to consider the practicability of using 
cooking and beating plant in connection with plant 
installed for lighting residences and faotories. 

In very few well-arranged and properly-man- 
aged private installations does the cost exceed 4d. а 
unit, and in residences where acoumulators are used 
it would simply mean running the plant a few hours 
a day extra if electrio cooking apparatus were 
adopted. 

Assuming that the extra wear and tear of the 
plant is negligible, which I am justified in doing, 
and that the man in attendance bas to devote 
most of his time to the electric lighting plant, the 
only additional cost incurred is the additional fuel 
consumed aud oil and waste used. This may vary 
between 1d. and 2d. per unit. 

In the case of a gas engine supplied with town 
gas at 33. per 1,000 cubio feet, and consuming 20 
cubic feet per brake horse power hour, the cost per 
unit would be 1.18d. In the case of an engine sup- 
plied with producer gas, and consuming 14 lbs. of 
coal per brake horse power hour, the cost would: be 
26d. per unit, with coal at 208. per ton. With 
steam plaut, the cost of coal consumed will vary 
considerably; but in no case where reasonably eco- 
nomical plant is installed should it exceed 2d. per 
unit. | 

In factories where large electric lighting plants 
are in use the same argument holds good. The 
probability is that the generating engines are sup 
plied with steam from the main boiler system, and 
the man in atteudance on the general machinery is 
expected to look after the electric lighting plant. 
The cost of generating electricity during the day- 
time for cooking meals for the staff of this estab- 
lishment and perhaps for the employees, is, in such 
a case, almost a negligible quantity. 

It may be considered superfluous to mention that 
water power installations form an ideal opportunity 
for the employment of electric heating, as in this 
country the amount of water power available is but 
small. It will be obvious to you that in country 
houses lighted by the арероу of water power there 
could be no cheaper means of cooking and beating 
than by running tbe generating plant during the 
day. The cost of fuel is nil, and it isa fact that in 
many country houses ín Scotland, where coal has to 
be carted many miles, such installations are in exist 
ence, aud there should be no hesitation in recom- 
mending the adoption of heating and cooking appli- 


You. 


auces. Asa matter of fact, several houses have al- 
ready adopted this plau with great satisfaction. 
Abroad, of course, the conditions are different. 
Large water powers are available iu different 
countries, aud there at avy rate should bea field for 
the development of heating and cooking in wbioh 
they would stand absolutely unrivalled. The 
largest order for electric radiators ever received was 
placed not long аро for heating offices supplied from 
a water power installation. 
` I must here make a small digression to call your 
attention tothe curious ideas some people bold with 
regard to electric cooking. An establishment in 
Liverpool bad just installed a large and economical 
plant for electric lighting purposes, and i£ had been 
proposed to the ownera that they should use it dur- 
ing the daytima for cooking purposes. I was asked 
by the electric light contractors to loan some appar- 
atus for testing, and, the conditions being distinctly 
favorable, this was done. A little later I was in- 
formed that the committee would not adopt electrio 
cooking. I was anxious that the test should have 
been made under my supervision, but it was not 
thought necessary for me to be present. Inquiries 
were made, and I found that the committee itself 
had superiutended the experiments and had insisted 
upon the food being placed on the appliances before 
current was turned on. As one of the elementary 
rales of cooking is that the apparatus should be 
heated up to the proper temperature before the food 
is placed upon it, you will understand that such ап 
experiment was foredoomed to failure. I relate this 


‘instance as an illustration of the common idea that 


electrio cooking apparatus is capable of doing things 
which no one would think of expecting from ordi- 
nary cooking apparatus, and simply for the reason 
that the word ‘‘electric’’ is used in connection 
therewith. Every electrical engineer at one time or 
another has met with peculiar ideas of this sort. 
There is nothing of course, nothing magic, about 
electrio heating and oooking appliances. The ad- 
vantages which we claim for them is: (1) that they 
are more economical in point of heat utilized than 
any other appliances, (2) that they are quite without 
equal in point of cleanliness and general conveni- 
ence, (3) that there is practically no waste of material 
in the cooking, (4) that by their means cooking is 
reduced toa simple science, and absolutely uniform 
results can be obtained, this being due to the ease 
with which the heating effect is controlled by switoh- 
ing. In the oven it is usual to fix a thermometer 
indicating on adial on the front of the door, and 
given temperatures can be maintained within a few 
degrees. I might further claim that such appliances 
are perfectly free from such dangers as attend the use 
of gas cookers. Explosions are impossible and the 
risk of fire is nil. 

I must now beg of you to spare me a few minutes 
for the consideration of electric heating by radiators. 
I bave already indicated at the commencement of 
this paper that this subject requires consideration 
from quite a different point of view to electric cook- 
ing. Assuming for the moment that there is likely 
to be avy Jarge development, you will at once ob- 
serve that this will bring no load to the stations 
during the summer time, and, owing to the large 
amount of current the radiators consume, they will 
make the winter load heavy. It may be that persons 
who adopt eleotrio cooking may be inolined to use 
the apparatus during the summer time only, on 
account of its coolness, in the same way as people 
now adopt gas ovens, returning to the use of the 
kitchen range in winter. If this were done to any 
large extent it would probably meet the diffioulty, 
and it might even be desirable for supply companies 
to give special terms for the use of electrio cooking 
appliances in summer, and increase these charges 
during the winter. Whether such a plan is feasible 
or not will have to be ascertained as the problem 
develops. 

When estimating roughly what current radiators 
are to be wound for, for a given space, I generally 
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assume that 500 watts will be necessary per 1,000 
oubio feet of space, in the coldest weather. This, of 
course, is only a very rough guide, and in every case 
the general conditions must be taken into considera- 
tion. In my office in the city, which has a capacity 
of 2,000 cubio feet, with one outside wall almost en- 
tirely consisting of window space, I rarely use a 
larger radiator than one absorbing 600 watts. In 
sharp weather I have found it necessary to put two 
of these on for the earlier part of the morning, and 
sometimes on Mondays, after a continued frost ex- 
tending over Saturday and Sunday. In this instance 
it will be seen that a less quantity is required than 
500 watts per 1,000 oubic feet of space. In the case 
of a building with several thin outside walls and 
other unfavorable conditions, probably more than the 
500 watts would have to be provided for. 


With radiators consuming this amount of energy 
you will appreciate that electric heating is not likely 
to receive much support when such charges as 84. 
per unit are wade. At the beginning of last year I 
was requested by an architect to fit nine radiators in 
& spacious office in the city. The firm wasa wealthy 
one, and expense was not considered an important 
matter owing to the convenience of the eleotrio rad i- 
ators. I pointed out before the order was placed 
that the cost of current would probably be very high; 
but, notwithstanding my warning, it was decided to 
have the radiators fixed. After they had been run- 
ning for three or four months I was informed that 
the cost was so excessive that their use would bave 
to be discontinued. With one or two small excep- 
tions these are the only radiators ever installed in 
the city of London; and, while the prices are main- 
tained at the present figure, little development is 
likely to take place; and yet the oity is an almost 
ideal place for the use of electric radiators, owing to 
the fact that the bulk of the offices close at an early 
hour, and that the occupiers are willing to pay a 
good price for eo convenient and sanitary means of 
heating as electric radiators provide. 

Experience shows tbat even at so high a figure as 
3d. or 4d. there is considerable demand for electric 
radiators, and this is not surprising when one con- 
siders that the heat produced is of exactly the quality 
that one could desire. It is not sufficiently high to 
deprive the air of its moisture. There are no prod- 
uote of combustion to vitiate the atmosphere, and 
the radiators are turned on and off with tbe same 
ease as the eleotrio light. 

It is, of course, obvious that persons of means will 
be the first to adopt electrio heating, and that, as the 
price diminishes, so those of less liberal incomes will 
be able to avail themselves of this method of heating. 
This is simply a repetition of the experience met 
witb in connection with the electrio light. 

There is one direction in whivh electrio radiators 
should prove valuable, and this is in ship heating. 
The present system mostly in vogue is steam heating, 
and this is constantly а recurring source of trouble 
and vexation and also of expense. Electric radiators 
oan be fitted on board ship with very much greater 
ease than steam radiators aud piping, and give ab- 
solutely no trouble when once installed. The оов& 
of installation, including the additional generating 
plant, is very little in excess of the fitting of steam 
heaters, and in some cases may be even less, I am 
sorry that tbe time at my disposal will not admit of 
my enlarging on this and many other points of in- 
terest in connection with electric heating. 

Daring the last few minutes left at my disposal, I 
woald briefly call your attention to other directions 
in which electrio heating is capable of considerable 
development. Hot cupboards, for use in dining 
rooms and serving rooms of private houses and olubs 
hive been received with some little favor; and as 
they are generally brought into use after the main 
work in a kitchen is finished, they will doubtless 
help to fill up the dip in the load curve which occurs 
after midday and during the progress of late dinner. 
While they take a considerable amount of ourrent 
while beating up, they are not in use for sufficient 
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time to make the cost of much account. Hot plates 
of various types are in use, for keeping plates and 
dishes warm during meals, in a similar manner in 
small establishments where hot cupboards would not 
be required, and these would all bea help towards 
filling up the after-dinner depression in the load 
curve. 

I cannot now make detailed mention of the smaller 
heating appliances, but I think that their employ- 
ment is one wortby of some consideration by supply 
companies. If they are at all largely adopted, they 
would be of value in increasing the day load, and it 
is likely that they would be employed at times when 
the cooking apparatus would not be in use. Take, 
for instance, the eleotrío kettle. Each kettle takes 
from 300 to 500 watts, and they are mainly used for 
preparing tea in the afternoon. It is conceivable 
that, if used in large numbers, they would belp to 
fill up the somewhat awkward dip in the curve 
occurring about З or 4 o'clock in tbe afternoon, after 
the hot cupboards and plates had gone out of use. 

In conolusion, I will ask you to be as lenient as 
possible when passing judgment upon tbis paper. I 
am well aware that I have been guilty of some 
temerity in venturing to read a paper upon asubject 
about which there is so little practical knowledge. 
My excuse for doing so is that I believe there is a 
reasonable probability of considerable development 
in this direction in the near future; and I hope that 
the figures which I have placed before you may help 
electrical engineers and others interested to under- 
stand better the claims that this branch of eleotrical 
engineering has upon them. I have attempted to deal 
with the problem as widely as possible, and I hope 
that the aspect of affairs from the central station 
engineer’s point of view may receive some consider- 
ation during the discussion. 


AN ELECTROLYTIC PROCESS FOR THE 
MANUFACTURE OF PARABOLIC RE. 
FLECTORS.* 


BY SHERARD COWPEB.-COLES. 


( Concluded from page 120.) 

During tbe several operations that bave been де. 
scribed, the glass mould (whiob in the case of Jarge 
reflectors is of considerable weight) is handled by 
means of a sucker placed on the oonoave side of the 
mirror. The silver mould when silvered and bur- 
nished is placed in a ring, marked B in Figs. 1 and 3, 
which is attached to the frame, D; the ring serves to 
form an electrical connection with the silver ooat- 
ing, To determine the size of the reflector that is to 
be formed, and to ensure a clean edge, a ring, N, 
Figs. 2 and 3, is placed, having tbe proper internal 
diameter, and bearing at ite inner edge against the 
mould, as shown in the figures. Wooden blocks, N А 
of the required thiokness are inserted between the 
rings B and N, and the ring is secured in place by 
the clamps, О, as shown in Fig, 2. The ring N may 
be made of insulating material, or it may be a brase, 
copper or lead ring, having ita lower faoe protected 
by suitable varnish to prevent the depoeition of metal 
upon it. The ring B, Fig. 1, is suspended by bolts, 
C, and orose-bars, D, forming a frame which is con- 
nected to vertical shaft, E; the said shaft is carried 
on the main frame, E, of the apparatus by a bearing 
fitted with ball bearings marked F?, which supports 
the sbaft by means of a collar, and is allowed to ro- 
tate freely. G is а pulley through which shaft E 
and mould A may be rotated by a belt or cord. The 
depositing tank is carried by a frame, to which the 
mould is suspended, во as to be in contact with the 
electrolyte, which is а solution of copper sulphate; 
the anode is arranged at the bottom of the tank, and 
the current conveyed to it by means of copper strips. 
It is found advantageous to bave the apode flat, as it 
reduces the tendency for the copper to tree“ at th 
edge of the mould; it also has the additional ad- 
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vantage of rendering the refleotor thicker in the 
center. The electrical connections between the 
negative terminal and the silver coating of the re 
flector is made through the ring B, bolts C, strips of 
metal, Di, on the arms of the frame D, the shaft E, 
the ball bearing F. Fig. 6 ia a perspective view of 
the cross frame for suspending the mould, and shows 
the metal strips for conveying tbe electric current, 
The connection of the frame to the shaft is made by 
a joint, Е?, that allows of the mould being tilted, for 
the reason that І will now describe to you. When 
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first lowering the mould into the solution it is ad- 
visable to avoid throwing the work of carrying the 
whole electric current on the silver alone, so the 
shaft E is raised by means of pulley blooks, or other- 
wise, to suspend the mould. The mould is then 
tilted and the shaft gradually lowered, bringing the 
edge of the mould in contact with the electrolyte, 
the circuit being thus established. А thin film of 
copper is deposited on the mould at the place of oon- 
tact near the edge of the mould. The sbaft is then 
lowered until it rests on the bearing; at the same 
time tbe muuld is allowed to gradually assume its 
horizontal position. The operation I have just de- 
scribed occupies a very brief interval of time, and 
the current for a few minutes is worked at a pressure 
of about 9 volts, which is ultimately reduced. It is 
very important that the silver be flashed over with 
copper immediately on immersion in the copper 
sulphate solution. At this stage the ring N is not 
applied, and the mould simply rests on the ring B. 
The shaft is then rotated, and the operation of de- 
positing the base metal continued with а current 
density of about 19 amperes per square foot, and is 
proceeded with until a sufficiently thick coating is 
obtained to act as a good conductor to the electrio 
current. The copper solution generally used is of 
the following composition: Copper sulphate, 13 
per cent.; sulphurio acid, 3 per oent.; water, 83 per 
cent. The ring B, with the mould in it, is then 
lifted out of the bath, and the ring N applied to de- 
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termine the size of the refiector that is to be formed; 
after whioh the moald is again placed in the bath, 
and the operation of depositing the backing 
until the required thickness is obtained. Daring 
this stage the copper is deposited on the mould up 
to the inner edge of the ring N, which thas deter- 
mines the diameter of the reflector, and also xod 
а clean, even edge to the reflector, which requires B 
further treatment. In place of the ring N, age 
in Figs. 2 and 5, a leaden ring, P, Fig. 4 ed р 
employed. The leaden ring is secured to the ring 
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by the clamps O; this ring, being soft and pliable, 
will bend to the angle of the mould and the ring B, 
and therefore does not require to be blocked up as 
does the ring N. Fig. 3 shows a modification of a 
mould having its edges bevelled in the direction in- 
dicated—that is to say, in the reverse direction 
shown in Fig. 2. In such oases the mould is sup- 
ported by а number of narrow rigid supporte, Q, 
olamped to the ring by olamps O. After the thin 
coating of copper has been applied to the mould in 
the manner already described, the ring B, with the 
mould in it, is removed from the bath and turned 
over. The supports Q are then removed, and a ring 
such as P, Fig. 4, is applied to the mould to deter- 
mine the size of the reflector. Or, instead of re- 
moving the supports Q and applying the ring P, if a 
ring such as N, Fig. 2, can be applied to the mould, 
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it is then replaced in the bath and the depositing 
continued. As soon as the requisite thicknees of 
metal bas been deposited, the mould, with the re- 
fleotor attached to it, is removed from the ring B 
and placed in a bath of cold or lukewarm water, 
which is then raised to a temperature of 120° Fahr., 
whereupon, owing to the difference of expausiun of 
the glass mould and the metal backing, the latter 
separates from the mould. The only thing that re- 
quires to be done now is to coat the reflector with an 
untarnishable metal. This is accomplished by 
placing the reflector in an earthenware pan (Fig. 7) 
containing a 0.62 per cent. solation of palladium 
ammonium chloride in about a 1 per cent. solution of 
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am uonium chloride. The solution is used at about 
13° Fahr., the current used for а 2.006 reflector be- 


` iag about 0.5 of an ampere, the EMF. at the termi- 


nals of the bath being 4 to 5 volte. An anode, S, 
made out of carbon, and curved approximately the 
shape of the refl зобог, is attached to a rod marked T, 
Which is connected by an arm to a rotating disk 
Which causes the anode to swing to and fio, thereby 
ensuring an even coating of palladium, and agitating 
the solution anid preventing the depositing upon the 
reflector of particles of foreign matter which may be 
present in the solution. 

The back of the reflector ів usually varnished 
before placing i$ in the bath, to prevent local action 
setting up between the copper and the silver or 
Palladium. The reflector is removed from the bath 
and dipped in boiling water, and then plac: а in box- 
Wood sawdust, which is kept hot by means of asteam 
jacket. The refleotor is then ready to be mounted 
in а suitable ring, such as shown in Figs. 8, 9, 10, 11 
and 12. The olamping ring shown in Fig. 8 is pro- 


ided with a knife-edge, marked F, Figs. 10 and 12. 


The knife-edge forces the reflector against a ring of 


. asbestos, marked G, and ret zins it in position after 


the reflector has been carefully centred whilst resting 
on the asbestos ring. 
Reflectors made by the process which bas just been 
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described have been subjected to a number of tests, 
and found to withstand excessive heat without tar- 
nishing. Salt water bas been thrown on the reflect- 
ors when they have been too hot to touch, the result 
being that the water was driven off as steam, aud 
the salt left as a white deposit on the reflector, which 


was sly removed with а wet cloth. 

А re'leotor recently tested at Portsmouth had a 
number of rifle bullets passed through i$, when the 
beam was foun'l to be little affected. On the other 
hand, the first shot fired ata glass reflector splintered 
it to pieces. 

Although palladium does not reflect light as well 
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as а silver surface whioh is perfectly clean and bright, 
silver is found quite unsuitable, as after being in 
close proximity to an aro light for a short time the 
silver tarnishes, and the light is greatly reduced in 
intensity. With a palladium-faced reflector the in- 
tensity of light is found to remain practically oon- 
stant, as little or no tarnishing takes place. 

Some of the reflectors have been tested optically 
by the process which has been extensively used by 
Thikolff. The method consists of photographing tbe 
image in a reflector of a white soreen covered with 
black equare network, as shown in Fiy. 13. The 
screen is of white material having a black square 
network, the lines being 0.2 inch thick and 0.6 inch 
apart. In the center of the screen a square opening 
is left, through which the photograph of the image 
of the network is taken. The first steps in the pro.. 
cess are as follows: The reflector is placed at a dis- 
tance of from 3 to5 feet from the screen, which 
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should exceed by at least 35 per cent. the height and 
breadth of the refleotor, so as to ensure the image of 
the net work covering the whole surface of tbe mirror. 
The test of the reflector is carried out as follows: 


The surface of the mirror in all planes is tried by a 
template, to ensure that the exterior ourves of the 
surface are not far distant from the parabola; the 
image on the soreen is then photograpbed, and the 
irregularity of the lines indicate any serious errors 
of the parabolio surface. 


The General Electric Company owed on January 
1, 1898, $1,839,880 accumulated dividends on its pre- 
ferred stook. These dividends have not been paid 
eince July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its common stock since August, 1893. 


THE ELECTRICAL EQUIPMENT OF THE MAINE. 


An extended description of the electrical equip- 
ment of the battleship Maine, sunk at Havana, and 
perbaps the most talked of battleship in the world 
during the last three weeks, would be sufficiently 
large to fill a fair-sized volume. 

At the Bareau of Electrical Equipment of the 
Navy Department, the following facta of interest to 
electricians generally were learned: In the first 
place, none of the wires were allowed to run near 
the magazines or rooms where the explosives were 
kept, and as the chief clerk of the Bureau remarked, 
the explosion could not possibly have proceeded 
from that source. | 

There were 4,200 feet of double length mains; 
total amperes, 248; carried amperes, 163}; 1,045 feet 
of double length feeders, total amperes, 225. 

The lamps and attachments were as follows ( they 
are divided for convenience into “ battle” and 
lighting“): 

161 ten oand le-power, 84 sixteen candle-power 
and 10 thirty-two oandle- power lamps in the 
“ battle“ division, and 153 sixteen candle-power 
lamps in the ''ligbting division. This makes a 
grand total of 398 lamps, with a total candle-power 
of. 5,622. 

There were 183 junction boxes in the battle“ 
department and 96 in the '' lighting” department, а 
total of 279. 

In the ''lighting"' department there were 33 


. Cutouts. 


Ia the battle department there were 101 recep · 
tacles and in the lighting department 25, & total 
of 196. 

There were 45 switches in the ‘battle " depart- 
ment and 18 in the lighting department, a 
total of 63. 

Ok sockets, there were 245 in the “battle” de- 
partment and 153 in the lighting“ department, 
а total of 398. 

In the battle department there were 231 fix- 
tures and 149 in the lighting“ department, a total 
of 380. Ы 

Iu addition to these were two large searohlighta, 
one fore and one aft. 

There were two dynamos and engines directly 
connected and secured to the same bedplates. Tae 
bedplates were made as light as practicable oonsist- 


ent with necessary strength and rigidity, and had 


suitable provision for securing tachometers and for 
catching the waste oil. Thedynamos were connected 
to a switchboard from which all of the cironits for 
incandescent lamps and motors were supplied, and 
the motors and incandescent lamps could be operated 
at tbe same time. A ground detector and two direct- 
reading voltmeters were supplied with the plant. 

The cylinders and otber parts subject to steam 
pressure were guaranteed to successfally withstand 
& water pressure of 200 pounds per square inch, and 
to bear without injury the removal of tbe entire 
load by suddenly breaking the external cirouit of the 
dynamos. | 

The engines were two-cylinder, double-acting, 
not compounded, direct-acting, and vertical, and 
were direotly connected to the armature shafts by 
means of flexible couplings, and were capable of 
driving them at a speed of 500 revolutions per min- 
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ute when the dynamos were generating their maxi- 
mum output. The initial steam pressure was 60 
pounds, exhaust either atmospheric or vacuum. 

The engines were fitted with the most efficient 
kind of lubricating devices and guards to catch fly- 
ing oil. 

The dynamos were compound wound and self-reg- 
ulating, producing with 500 revolutions of the arma- 
$ure per minute а constant eleotromotive foroe of 
80 volts measured at the terminals. Under these 
conditions each dynamo had a capacity of 25 am- 
peres, and witbin these limits there was only a vari- 
atiun of 1} per cent. in speed at load to produce the 
required electromotive force. 

There was no single wire larger than No. 14 B. 
W. G. used in the wiring, and it bad to conform to 
the Naval standards in such cases. 

The incandescent lamps were arranged in six seo- 
tions from the main switchboard. 


There were three electrio motors installed on 
board, with an aggregate of four horse-power. Each 
motor was directly connected to a countershaft and 
had a constant speed of 150 revolutions per minute, 
and was self-regulating and reversible. 

There were electrical telegraphs with dials in each 
engine room and connected to transmitters in the 
conning tower and in the chart house (or on the 
bridge), whereby the number of engine revolutions 
desired could be easily transmitted. These tele- 
graphs were so constructed that messages could be 
repeated back from tbe engine room. There were 
telegraphs of the same character with repeating dials 
at all steering wheels and steering engine and con- 
pected in the same manner as the engine room in- 
struments, and were so constructed that at all 
stations the angle was indicated at the same mo- 
ment. 

The indicators were direct reading electrical in- 
dicators and showed the direction and number of 
revolations of each of the main engines. The trans- 


mitters were located in the engine rooms and the in- 
dicating dials in the conning tower and on the bridge 
or in the chart house, 

A direct reading rudder transmitter showed the 
angle of the rudder with the keel and was connected 
with dials placed on the bridge at the steering en- 
gine and in the conning tower. This angle was 
shown at all the stations on the same instant. 

There were also heeling indicators to show the 
angle of heel and the angle of roll and were located 
in the chart house and two other places on the upper 
deck. The dials of all the telegraphs and indicators 
were lighted by electricity and the necessary energy 
was supplied for the instruments from the dynamo 
circuits, There was areserve battery for use in case 
the dynamos were not in operation. 

There were thirty-tbree voice pipes or telephones 
on board the ship, eleven buzzers, two belle, two 
gonen. an antomatic water alarm cirenit and twelve 


ten-1ncu сіосКмо к alarm gongs with electrical es- 
capements, five on the berth deck, two in the ward- 
room, one in the junior officers’ quarters, one under 
tbe forecastle and one on the main deck under the 
middle superstructure. 


Roentgen-Ray Work in English Hospitals. 

The X-rays are being very extensively used in 
surgical and other work in the hospitals in London. 
During the year 1897 as many as 416 patients were 
examined in the X-rays department of St. Thomas’s 
Hospital, Albert Embankment, and the increased 
work has made necessary the appointment of another 
assistant in that department. Ata Liverpool hospi- 
tal during the past twelve months fifty-seven cases 
were facilitated by the same kind of treat- 
m nb. | ; 


Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. 


STANDARD SYSTEM OF ELECTRICAL DIAGRAMS, 


(Concluded from page 119.) 


The distinction between the ordinary resistance 
and inductive resistance as shown in Plate 7 is both 
simple and euggestive, the presence of the core inside 
of the coil conveying to the mind the presence of a 
certain amount of self-induction. 

The use of two parallel zigzag lines for induotion 
coils or transformers lends iteelf readily to the dis- 
tinction between the primary and secondary, between 
the step-up and step-down transformers, and, more- 
over, its construction is of such a simple nature that 
it was chosen witbout hesitation by the committee 
from among dozens of otber good diagrams for rep- 
resenting the same apparatus. 

In the tele graph eounder the magnet ooil has been 
represented in antline. In this connection it may 


о SLectical Nssoeratiow. 


be said that where it is not essential to know the 
nature of the winding or the direction of the oon 
volutions, this eame form of magnet might be adopted 
in any of the relays or annunoiators used elsewbere 
in these diagrams. | 

The selection of a symbol for “а ground ” which 
might be universally accepted is apparent. The 
custom of some artists of placing palm trees and 
grass, or the drawing of miniature landscapes sur- 
rounding their ground wire, may add somewhat to 
the artistic effect, but certainly nothing to the clear- 
ness or merit of their work. 

In conclusion it may be said that 
that where any particular piece of appara 
presented for which no specific diagram 18 he sen 
it will be av easy matter for the person desiring SU 
diagram to make it from the elements here E Я 

By the official adoption of these da de dy 
recognized body of electrical men, а standard sm 
formity is presented to the public. The oom 
realizes that this list is not complete, but Боре? 


it is believed 
tus is to be 
re found, 


T 
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it will be a nucleus of a uniform symbolio language 
among electricians. 


The committee, from whose report we have ab- 
&traoted the remarks scoompanying the plates, was 
composed of Thomas G. Grier, Kempster B. Miller 
and C. Wiler. 


A SPECIAL PRIZE OFFER. 


Theses Competition for Students. 

We take pleasure in announcing to the students 
who are taking the electrical engineering course in 
the various Universities of this country that we have 
decided to award prizes for the most meritorious 
theses sent us by students graduating this year, as 
follows: First prize, $25; second prize, $15; the next 
three best theses to receive honorable mention witha 
a year’s paid subscription to ELECTRICITY. 

The conditions of the competition will be as fol- 
lows: Competing theses shall be sent in anonymously 
indorsed on the outside For Electricity's Thesis 
Competition." Each thesis should be either accom- 
panied or followed by a sealed envelope containing 
the anonymous or assumed name under which the 
thesis was sent in аз well as the correct name and ad- 
dress of the author and the name of the University 
or College he represente. "These envelopes will not 
be opened until all the theses submitted have been 
carefully examined and those deserving of prizes se- 
lected. Each of these envelopes should also contain 
a note from the Professor of Electrical Engineering 
of whatever University the student is attending, 
stating that the candidate is eligible to enter the 
competition. 

The merit of the various theses submitted will be 
judged by the editorial staff of ELECTRICITY, assisted 
by any outside experts it may be deemed advisable 
to call in. 

The theses will be graded according to their appar- 
ent permanent value for the advancement of practice 
or theory in electrical engineering. No thesis which 
bas previously been published in full or in substance 
will be eligible for the competition, and wherever in 
a thesis it is found necessary to quote an authority 
credit must be given. 

The two theses awarded first and second prizes will 
appear in the columns of ELECTRICITY duly credited 
to their respective authors, as also those receiving 
bonorable mention. The right is reserved to reject 
all theses submitted in case none is found worthy 
of a prize. 

All theses awarded either a prize or bonorable 
Mention are to become the property of ELECTRICITY, 
although all drawings will be immediately returned 
after publication as well as those theses receiving 
neither prize nor honorable mention. 

We make this announcement at the present time 
80 ав (0 give the students who desire to enter this 


competition ample time to prepare creditable papers. 
No definite time is specified as to when all papers 
should be in, but if possible we should like to have 
them all on hand by August 1. 

If the conditions of the competition as set forth 
above are not thoroughly clear, we will be pleased to 
answer any inquiries relating to this matter. 


The General Electric Company owed on January 
1,1898, 81,339,380 accumulated dividends on its pre- 
ferred stook. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither havo any dividends been paid 
on its common stook since August, 1893. 


PROPOSALS INVITED. 


The United States Navy Department, through the 
Bureau of Supplies and Accounts, is inviting sealed 
proposals until March 29, 1598, for all the labor and 
material for supplying an electrical installation for 
the experimental model basin now being equipped at 
the Washington Navy Yard. The object of the in- 
stallation is te supply the necessary power for driv- 
ing a model towing carriage at various uniform 
speeds, from the slowest up to an actual speed of not 
less than 2,000 feet per minute. The Government 
will supply the model towing carriage, exclusive of 
driving motors and all other electrical attachments. 
In the installation of the plant, the Government will 
prepare tbe foundations, will make the necessary 
steam connections, and will plant the necessary out. 
side poles for carrying eleotrical circuits. All other 
work, including generators, engines, motors, switch- 
boards, instruments, all wiring, eto., must be sup- 
plied and installed by the contractors. The motors 
must be designed in conformity to the space shown 
to be available оп towing carriage plans, an increased 
length of motor only being permissible, provided a 
suitable rearrangement of beaiings can be made 
without interfering with other parts shown on the 
plans. They must be wound for a maximum voltage 
of 250, and at this voltage, with all four motors 
acting through the gearing shown on plans, must 
develop the necessary power for attaining the highest 
speed as specified, the speed of armature being about 
800 r. p. m. Motors are to be controlled on the 
Ward Leonard system or one similar in results and 


. efficiency. The fields of each motor to be provided 


with в rheostat, and а Weston ammeter and volt- 
meter to be connected in the armature circuit of 
each, and also in the main circuit. The generators 
for supplying the necessary ourrent to be preferably 
in two similar units and of ample size to supply the 
maximum power referred to when running in parallel. 
A third machine to be provided for separate excita- 
tion, with surplus capaoity for lights up to 1,000 СР. 
Generators are to be of the multipolar direct con- 
nected type, both generator proper and epgiue to be 
of standard approved pattern. The engines are to be 
of the direct-acting, non-condensing type, specially 
const ruoted to receive the generators. Contractors 
will be expected to supply the switchboard in power 
station, to supply material for and do all necessary 
wiring in connection with the complete installation 
as well as supply and install all the conduotors in 
the building. The wiring between buildings will be 
overhead work and the Government will supply and 
plant the necessary poles. 

Prospective bidders desiring specifications, blank 
forms of proposals, and any information considered 
essential, in addition to that contained herein, can 
obtain same upon application to the Paymaster Gen- 
eral, U. S. Navy, Washington, D. С. 


The Telegraphio Tournament. 
Regarding the Telegraphio Tournament to be held 


during the Electrical Exposition in Madison Square 


Garden next May, and which we referred to at some 
length in а recent issue of ELECTRICITY, it is said 
that Mr. Thomas A. Edison, who always takes great 
interest in contests of this nature, will make a phono- 
graphio record of the best transmissions, noting the 
exact time of the revolutions of the machine in 
order that perfect reproductions can be made at any 
fature time, This will enable the contestants at any 
time thercafter to listen to the click of the key used 
ia the tournament. It is announced that the matter 
(о be transmitted to the tournament will be the 
same us that used inthe 1893 tournament. In the 
first 260 words of this matter there are 14 periods, 
16 commas, 2 colons, 3 paragraphs, 1 hyphen, 1 
dash, 1 interrogation, 1 initial quotation and 1 end 
quotation. 

The rules governing the tournament provide that 
an omissiou or addition of any telegraphio oharaoter 
in the matter transmitted shall constitute an error. 


As this tournament is to be conducted under tbe 
auspices of the New York Electrioal Society, its suo- 
cess is practically assured. 

Those wishing to communicate with Mr. Fred. 
Catlin, manager of the tournament, can do so by 
addressing him, Post Office box 2403, New York. 


LEGAL NOTES. 


The recently decided case of Blauvelt vs. Interior 
Conduit & Insulation Company, which was 3 suit in 
equity by James M. S. Blauvelt, trustee, against the 
above-named company to restrain the alleged in- 
fringement of a patent, touches on a point that is of 
importance to all men employing Jaborers. The fol- 
lowing extract from tbe decision of the Circuit 
Court for the Southern District of New York suffi- 
ciently showa the facts and the decision in the case: 
“* The-case is, therefore, that of an inventor, who, as 


в workman in the employ of another, manufactures 
for bim, in bis shop, and with his materials, aod 
upon weekly wages, machines which the employer 
uses as a pers of his tools, without knowledge of any 
obj-ction thereto, and for which the inventor, dur- 
ing the term of his employment, obtains a patent, 
and thereafter seeks to restrain the employer from 
the use of the particular maobine or machines which 
bad been thus made in the employer's shop under 
the supervision of the employee, and apparently 
as a part of bis ordinary work. The subject is the 
same asin the case of Gill va. United States, 160 
U. S., 426; 16 Sap. Cs., 322. The Court said the 
case raised the question, which bas been several 
times presented to this court, whether an employee 
paid by salary or wages, who devises an improved 
method of doing his work, using the property or 
labor of his employer to put hia invention into 
practical form, and assenting to the use of such im- 
provements by his employer, may, by taking out a 
patent upov such an invention, recover a royalty or 
other compensation for such use, In a series of 
cases, to which fuller reference will be made bere- 
after, we have held this could not be done." The 
Court farther said that the principle upon which all 
the decisions were based is ‘‘an application or out- 
growth of the law of estoppel in pais.” 


THE NEWS. 


What is Going On in the Electrical World. 


STREET RAILROADS. 


Agawam, Mass.—The selectmen have extended to 
March 15 the time in which the Springfield & South- 
western Street Railway Company must be incorporated 
or forfeit the franchise. 'The board has informed the 
company that no further extension of time will be 
given. 

Akron, O.—The receivers of the Akron Street Rail- 
way & Illuminating Company have been given author. 
ity to improve the local system by building additional 
tracks and purchasing new cars. 


Birmingham, Ala.—The Birmingham Traction Com- 
pany, which several months ago obtaiued control of the 
Eust Birmingham dummy line runniug from Birming- 
bau to Gate C.ty, aud bas converted it into an elec- 
tric road, has nuw come into possession of the North 
Birmingham dummy line, which runs from Birming- 
bam to North Birmingham, a distance of five miles, and 
will equip it with electricity also, and operate the two 
properties in conjunction. Together the roads репе- 
trate the most thickly settled suburbs of the city. A 
large power house, nearly completed, will furnish elec- 
tricity for thesystem. 


Buffalo, N. Y.—The Buffalo Street Railway Company 
contemplates running trolley cars over to Canada if 
Senator Seibert's bill authorizing the enlargement of the 
International bridge across the Niagara River becomes 
a law. In this event connection would be made with 
the Canadian trolley line ranning down the west bank 
of the Niagara River to the Falls and Queenstown. The 
plan isto enlarge the Iuteruational Bridge so that it 
will have a track for steam cars, a carriageway, and be 
of such a double decked construction as to permit of 
a trolley line in its second story. 


Chester, Pa.—The Chester Traction Company are mak- 
ing preparations to begin work on the short sections of 
road that are needed to give them a through line 
between Wilmington and Philadelphia. 


Detroit, Mich — Hon. J. E. Sawyer of Pontiac, who 
was in this ci' y a few days ago, says that financial ba ke 
ing trem an E«stern syndicate has been secured for the 
proposed Pontiac and Flint electric railroad. The road 
wil ve 4) miles long, passing through Drayton Plains, 
Waterford, Clarkston, Ortonville, Goodrich. Atlas and 
Grand Blanc. It will cost $500,000. Mr. Sawyer says 
franchises from the various townships and villages along 
the route have been obtained and the work of construc. 


Du 
electric power to manufactories and mills that have de 


Tbe LIGHTING PLANTS. 


ion will begin as early in the spring as possible. 
new road will be incorporated in a few days. 


Hellertown, Pa.—The supervisors of Saucon town- 
ship have granted to Pascoe & Crilly right of way for 


an electric road from Hellertown to Freemansburg, run- 
ning through Northampton Heights. 


Kansas City, Mo.—The Northeast Electric Railway 
Company has decided to expend $100,000 this spring on 
a new track, new cars and an increase in the power 
facilities of its electric plant. Roland R. Conklin, vice- 
president of the North American Trust Company of 
New York City, which owns nearly all of the stock of 
the Northeast road, has been here examining the вув- 
tem, and decided that $100,000 could be spent with profit 
on new equipment and general repairs for the тош. 


Meriden, Сопп.—ЕЁгапсїз Atwater and J. A. Hurley 
of the Meriden & Southington Tramway Company have 
deposited a boud of $1,000 with the borough officials at 
Southington that the road would be begun by March 
31 and completed by August 1. 


Mt. Holly, N. J.—The board of freeholders will give 
a hearing at Mt. Holly on April 5 on the petition 
of the Monmouth Traction Company for right of way 
over the roads and bridges in Burlington county 
included in the proposed route. 

New York.—Thecable roads ín 125th street and Tenth 
avenue will soon be equipped with electricity and after- 
ward the main cable line of the Third Avenue Сош- 
pany will probably be thus equipped. 


Newark, N. J.—The inhahitan's of the townships of 
Caldwell, Livingston and Verona and the borough of 
Cald well, whose efforts to secure trolley communication 
with Newark have so far been blocked by the refusal of 
the town council of Montclair to grant a franchise to 
lay tracks through that municipality, have now de- 
cided to appeal to the Legislature. Their proposed 

lan is the enactment of a law which shall give the 

oard of freeholders the exclusive power to grant to trac- 
tion companies and street railroads the right to lay 
their tracks upon the county roads. 


New Rochelle, N. Y.—The board of trustees has 
grauted the Union Electric Railroad Company of New 
York a franchise to construct and operate trolley lines 
over the local streets. The company immediately filed a 
bond for $50,000. The franchise gives the right to oper- 
ate electric cars from the New Haven Railroad station 
to Starin's Glen Island dock and thence to Larchmont 
Manor; also a line to Pelham, which will connect tbere 
with the present Mount Vernon line, giving the com- 
pany a through route from Larchmont to 128th street, 


New York. 


Parkersburg, W. Va.—At a recent meeting of the 
stock bolders of the Parkersburg Electric Light & Street 
Railway Company the contract for building the entire 
rew street railway system was let to L. G. Hallock & 
Co., of Wheeling, work to begin before the middle of 
March. The contract price was about $100,000. 


Sandusky, O —A new electric railroad is being pro- 
jected which will connect this city with Port Clinton, 
Castalia, Bellevue and Clyde. The incorporators of the 
new company are Clark Rude, F. P. Zollinger, A. J. 
Peters, G. O. French apnd W. E. Guerin, Jr. 


Sheboygan, Wis.—The project for an electric railway 
line between Sheboygan and Sheboygan Falls has been 
revived, aud there is a strong probability that the road 
will be constructed and put in operation tbe coming 
summer. The greater part of theright-of. way has been 


secured. The line will bean extension of the Sheboy- 


and South Railroad ordinance and the House of Dele- . 


{> 


gan electric railway line and will be built by Jobn М. 


Seaman, 
St. Louis.—Mayor Zeigenhein has vetoed the North 


gates failed in the attempt to pass it over the veto. 

. St. John’s, М. F.—The Governor has signed the Reid 
railway contract, which gives Mr. Reid the right to 
build а railway across Newfoundland and to work the 
entire railway system of 650 miles four fifty years. witha 
bonus of 2,50 acres of land for each mile. Mr. Reid 
agrees to purchase the Government telegraph lines, to 
run seven mail steamers, build an electric railway at 
St. John’s, and pave the strects of the city. The con- 
tract represents $15,000,000 to the colony and probably 
many more millions to Mr. Reid. 

Washington, D. C.—The amended bill authorizing 
the Capitol Rsilway Company to use the overhead trol- 
ley on the Navy Yard bridge, which has been acted 
upon favorably by the House District Committee, will 
provide that а double trolley shall be used. 

Webster, Mass.— Тһе capital stock of the Worcester & 
Webster Street Railway Company, €200,000, has been 
fully subscribed, a larze banking house in New York 
taking $150,000 of the amount, Everything is now ac- 
complished but the locations in the towns along the 
route aud no trouble is anticipated in obtaining these. 


Worcester, Mass.—The '' Telegram ” says: А prom- 
ising sign of spring is tbe activity of the new electric 
railway companies sud promoters who want to build 
roads from Worcester into the country. If all the plants 
under way &re put through, Worcester will be a great 
center of street railway construction and will be pro- 
vided with unsurpassed facilities to bring in the trade 

f suburban districts "—The Worcester, Milford, Attle- 
boro & Woonsocket Street Railway Company bas applied 
to the Legislature for a charter and representatives of 
the company were given a hearing before the railroad 
committee n few days ago. The liue from Worcester to 
Woonsocket would be 43 miles long. but the company 
will probably arrange for connections with roads al- 
ready in operatiou along portionsof the line. Several 
shorter lines having Worcester as a terminal are pro- 


jected. 


Bangor, Wis.—A stock company has been organized 
to put in an electric light plant in this city. 


Boston, Mass.—The Senate bill to enable cities and 
towns to manufacture and distribute gas and electricity 
for municipal purposes, reported upon adversely by the 
committee on manufactures, was tabled by a vote of 13 
tol. Another adverse report of the committee on man- 
ufactures, on the petition of the mayor of Boston, for 
the right to own and operate electric-light plants for 
the purpose of supplying public buildings and parks, 
was also tabled. 


Buffalo, М. Y.—The Buffalo General Electric Company 
has decided on the old Wilkinson street station as а site 
for the new station of the company. The old station 
will be remodelled and equipped with modern machi- 
nery ata cost of $200,000. 


Des Moines, Ia.—An election is to be held here on the 
28th inst.; and one of the questions to be decided is 
whether the McCaskey & Holcomb contract for a 
municipal lighting plant, made on the 3d of August last, 
shall be carried out. The courts decided that the con- 
tract was invalid on account of some illegality in the 
council’s action in awarding it. 


Grand Rapids, Mich.—Nagel & Ball, electrical engi- 
neers of Chicago, have been awarded the contract by 
the board of public works for superintending the erec- 
tion of the new municipal electric lighting plant, which 
is to be builtimmediately. The contract price for their 
supervision is $5,000. 


Greensburg, Pa.—Southeast Greensburg borough will - 


probably have electric lights at an early day as the new 
borough council is in favor of providing the town with 
a plant. 


Gridley, П1.—]. G. Holdridge and J. F. Lusher have 
been granted a franchise to maintain an electric light 
and power plant in tbis village. , 


Lewiston, Idaho.—The Lewiston Light Company has 
effected a reorganization, increasing the capital stock 
of the company from $10,000 to 830,000. The growing 
demands tor lights have necessitated increased power, 
and the company has decided to establish a power plant 
onthe Asotin creek, two miles above Asotin City. in 
Washington. The company will also supply Asotin 
City with lights. | 


Pine Bluff, Ark.—A proposition has been made to the 
city council to establish an electric lighting system and 
street railway in this city which will probably be ac- 
cepted. 


Watervliet, N. Y.—The taxpayers at the election on 
the 2d inst. voted in favor of appropriating $16,000 for 
Ms enlargement and improvemeut of the electric light 
plant. | 


Woodstown, №. J.—The spring election will decide 
whether this town isto have electric lights or not, as 
the vote for candidates will hinge principally upon this 
question. 


TRANSMISSION PLANTS. 


Albany.—Senator Daley has introduced a bill in the 
Senate to incorporate the Jansens Kil Electric Power 
Company of Hudson, and Mr. Hoos has presented the 
same inthe Assembly. The incorporators named are 
William A. Harder, Jr., Philip M. Harder and Charles 
N. Harder, and such other persons as they may associate 
with them. The purpose is to construct, maintain and 
operate а series of dams or reservoirs on the Roelitf- 
Jansens-Kil and its tributaries iu the counties of Co- 
lumbia and Dutchess, N. Y., for the purpose of the de- 
velopment of power and for the purpose of furnishing 
hydraulic and electrical power for manufacturing and 
other uses, and transmitting such power to a dis 
tance by electricity and other means to the city of 
Hudson and intermediate places in the counties of Co- 
lumbia and Dutchess. The capital stock of the corpora- 
tion is $100,000, divided into shares of $190 each. The 
company is authorized to increase its capital stock, but 
not to exceed $250,000. 


Cripple Creek, Col.—President D. V. Donaldson of 
the Colorado Electric Power Company says his com- 
pany will be prepared to furnish power to Cripple 
Creek mires by the latter part of the month. The 
structural iron for the main power building has already 
arrived in Canon City, where the main plant is to be 
located, and the work of stringing tbe wires is almost 
completed. 

Saratoga, N. Y.—A syndicate of New York and Sara- 
toga capitalists has purchased, at a cost of 560.000, the 
land in the vicinity of Hell Gate Rapids, on the upper 
Hudson, about seven miles above Glens Falls. ‘I'he 
intention is to utilize the great water power at that 
point as the motive power for a mammoth electrical 
plant. A dam and power house are to be erected, and, 
with electricity generated therein, а railroad, to be 
known as theSaratoga Northern, running between Sar- 
atoga and South Glens Falls, will be operated. This 
road will have branches to intermediate points and also 
to Glens Falls, Sandy Hill and Fort Edward. 


Waterbury, Conn.—There is a scheme on foot to har- 
ness the Housatonic River at Shelton, or improve the 
facilities already there, for tbe prrpose of getting water 
power to operate an immense electric plant which would 
supply electricity to all the factories and trolley lines in 
the State west of the Connecticut River. The Housa- 
tonic Water Company of Bridgeport owns the water 


privileges at Shelton and has a dam there 150 yards long 


aud 28 feet high, and the water power is said to be inex- 
baustible. It is said the new company intends, if pos- 
sible, to buy out the Housatonic Company, and supply 


pended for a quarter of a century on the 
nished by the water company. power fur 


MANUFACTURING, ETC. 


Trenton, N. J.—The bill providing that insulators fot 
electric lights and trolley wires shall be of red glass wag 
reported adversely in the Assembly, but the adverse 
report was non-concurred in and the bill was placed on 
the calendar. 


New York.—A Cortlandt street firm closed a contract 
last week for a medium size electric light and powor 
plant for an interior town in Brazil. The contract price 
was $18,000. 


Indianapolis, Ind.—The Jenney Electric Motor Com. 

pany has been reorganized and will at once begin ге 

uilding a plant in thia city on a larger scale than that 
of the plant destroyed by fire. 


COMPANY MATTERS. 


Lyncbburg, Va.—The electric lighting, power and 
street railway plant, including five and a-balf miles of 
track and valuable franchises, of the Lynchhurg Elec- 
trie Company, were sold at auction on the 28th ult., by 
commissioners appointed by the United States Circuit 
Court, for $31,500 to Walter 8. Johnston and R. A.C. 
Smith, trustees. of New York. for the bondholders 
there. It is said that the new owners will shortly 
re-equip the line and paf the plant in first.class condi- 
tion. 

Nashville, Tenn.—The resolution providing for the 
consolidation of the Union Light & Power Company . 
and the Cumberland Electric Light Company, submit - 
ted by the special committee with a recommendation 
of approval, was adopted by tbe city council. 


Providence, R. I.—The act to incorporate the Сап. 
berland Street Railway Company has passed both houses 
of the Legislature. The company will establish a street 
car line between Lonsdale and Cumberland Hill. 


Richmond, Va.—The bill to incorporate the Harper's 
Ferry Power Company and the bill to incorporate the 
Botetourt Electric Railway & Power Company have be- 
come laws without the signature of the Governor, 
owing to the expiration of the statutory limit.—Tbe 
Governor has affixed his signature to the bill providing 
for submission to the voters of Grayson County the 
question of a subscription to the capital stock of the 
Grayson & Carroll Electric Railway Company. 


NOTES FROM A CORRESPONDENT. 


Troy, N. Y.—The contract for lighting the streets of 
the city by electricity for three years bas been award 
to the Troy Gas Company, the prices to be for the first 
year 373 cents per lamp per night, for the second year 
364 cents per lamp and for the third year 854 cenis per 
lamp per night. To the same company has been awarded 
the contract for electric light in the city buildings at) 
cent per ampere hour. 


Rensselaer, N. Y.—The common council has extended 
the time of the Kinderhook Light sud Power Company 
for commencing their service with the city until April I. 


Albany, N. Y.—Max well S. Cooley of Kings Park has 
heen appointed chief electrical engineer at Clinton 
Prison and R. G. Elliott of Avon bas been appointed 
assistant electrical engineer at the same place. 


PERSONAL AND MISCELLANEA. 


The “ Post Express of Rochester, N. V., referring 
to F.W. Hawley, vice-president of the Cataract General 
Electric Company, for whom a receiver bas been ap 
pointed by the court. says: ‘‘ Hawley was a newspaper 
man in this city a few years ago. He started out with- 
out а cent and is now said to owe banks and other 
corporations over 5100, 000.“ 


A special cable dispatch from London, March 4 to tbe 
N. Y. Sun states that the Vienna corres»ondent o 
the London Daily Telegraph ” says that Szezepanik, 
the inventor of the Fernseher, ап electrical tcleoptical 
apparatus which enables any one to see an object in its 
natural colors no matter at what distance it is away, has 
sold the right for the public exhibition of the apparatus 
and all sutseqnent rights in France to the directorate of 
the Paris Exhibition of 1900 for tbe sum of 6,050,000 
francs ($1,200,000) 


The Hartford (Conn.) Electric Light Company has 
secured 150 clocks to regulate the arc street lights that 
havean alternating current. The time desired for the 
lamp to be lighted at night and extinguished in the 
morning is indicated on the dial. When the clock hand 
АА я certain point it makes а connection and the 
ump is ligh‘ed. The band continues to move and when 
it reaches another point it breaks the connection and 
the light goes out. | 


Some citizens of Montclair, N. J., auxious for & new 
form of entertainment, hit upon what they call i 
"telephone symposium.” They arranged for specia 
quick conrections and tben listened to short speeches, 
songs and jokes from a dozen different parts of tbe 
country. There was a regular time schedule and the 
range of the entertainment extended to widely separat 
points. It proved quite successful and showed the pos- 


sibilities in undeveloped fields of telephone use. 


Dennis Doren, the general superintendent of the 
Construction Department of the Western Union Tele- 
graph Company, died at Norwalk, O., on the 25th ult. 
ofapoplexy. Mr. Doren was born February 13, 155 
and began work in the Construction Department of the 
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{оп Telegraph Company at the age of twenty 
W became (каше of the American Cable 
Construction Company in 1881, and held the position 
during the time the two Atlantic cables were leased to 
the Western Union Telegraph Company. 
superintendent of the Construction Department of the 
Western Union office in 1881. 


ger John I. Beggs of the Milwaukee Electric 


& Light Company had a narrow escape from 
rimi on the 22d ult. A large chunk of ice fell 
from the roof of a building he was passing in Milwaukee 
and struck him on the head, severely bruising his scalp 
and giving him asbock that rendered him unconscious 
for dome moments. The Milwaukee Sentinel.“ in its 
account of the aceident, says: The ice struck him 
squarely upon the head, instead of giving him a glan- 
cing hlow, and to this Mr. Beggs attributed his fortunate 
escape from permanent injury. As it was, his hat was 
torn completely in two. Even the hathand inside was 
tory across, and his scalp was severely bruised. ‘Ihave 
been thrown off coal trains. and have suffered & good 
many hard knocks,’ said Му. Beggs, in speaking of the 
sceldent, but I never got a blow in my life that left 
mes completely limp. It may have been my short 
neck or the shape of my head that aa ved me from serious 
injury, but Iam sure that the blow would have killed а 
woman or child, and perbaps many another man.’ Mr. 
Beem bas the hat in his closet, and will keep it asa 
memento." 

„Werner. a well-known silversmith of Milwaukee, bas 
discovered a method hy which signs, pictures and draw- 
ings can be made by the combined use of photography 
and electricity, and the invention may cause a revolu- 
tion in the art of engraving. Не has been experiment- 
ing for ten years and has just discovered the method. 
His process as described in the Milwaukee Wisconsin“ 
igas follows: “Ia the first place a drawing must be 
made of the sign or plate. This drawing is photographed 
end the рро свтера transferred to а metal plate, which 
may be of zine, brass, copper, bronze, silver or any 
other metal, This metal plate is then hung on a copper 
wiie into a so-called hath, and an electric current turned 
on. Таа few seconds a copy of the lead pencil drawing 
is etched into the metal, deep enough to be visible for a 
hundred years. Then tbe plate is conveyed to another 
beth and again connected with the electric current. 
At this moment tho indentures begin to fill with jet 
black matter until they appear almost even with the 
surface of the plate. The plate is tben washed, dried 
and varnished with a coating expressly prepared for 
this purpose. This protects it and saves the trouble of 
polishing. Signs which are exposed continually to the 
weather require deep etching and heavy enameling. so 
that they can be cleaned without injuring the surface. 
The same process may be applied to pictures and pen 
drawings, and the copies will last for à thousand years, 
найы the contours of the face, etc., sharp and dis- 


RECENT COMPANY ELECTIONS. 


Ridgewood Electric Light Company, Ridgewood, N. J.— 
Directors: H.8. Paterson, Н. А. Dunbar, Edwin Clark, 
D. W. La Fetra, E. A. Walton, John Wilson, Thos. Watling- 
ton, E. Le B. Gardiner and J. F. Carrigan. 


Tarrvtown, White Plaina & Mamaroneck Railway Oom- 
pany, formerly the New York, Elmsford & White Plains 
Company —President, David Cromwell; secretary and 
treasurer, Herbert T. Jennings; directors: David Crom- 
well, Bradford Rhodes, Thomaa B. Hodge, Clarence 8. 
McClellan and Jobn W. Loundaberry. 


Union Railwav Company ( Huckleberry "), New York. 
Directors: Edward A. Maher. Henry Hart, John E. Par- 
sous, Ed ward Lauterbach, Albert J. Ellia, Charles Remsen, 
Henry Iden, David C. Andrews and G. Howland Leavitt. 


COMMERCIAL PARAGRAPHS. 


Educate Your Bowels With Cascarets. 
Candy Cathartic, cure constipation forever. 
100, 20. If C. C. C. fail, druggists refund money. 


The Beautiful 8t. John's River. 


The Clyde Line, operating steamers between New York, 
Charleston and Jacksonville, Fla., in o»nnection with 
Clyde's St. John's River line, announce that on the 16th 
inst. they commenced running the well-known steamers 
between Jacksonville, Palatka, Sanford, Enterprise and 
intermediate points, leavirg Jackeonville daily (except 
Saturdays). Returning these steamers leave the various 
landings daily (except Sundays) for Jacksonville, where 
connection is made with the Clyde Line steamers for the 
North. Heretofore the service on the St. John's Id ver bhas 
been tri · week ly. 

This interesting news will be hailed with delight by the 
numerous tourists and pleasure seekers who annually take 
In this delightful trip up the St. John's River. 

The beauties of the Bt, John's River have been heralded 
fat and wide, and there are few Northerners who do not 
know of at least some of the attractions located on the. 
banks of this river the course of which is directed through 
the most tropical portion of Florida. 

In this section are located hundreds of boarding houses 
N "g where the choicest of Souibern delicacies may 

The Clyde Line does the largest passenger business of 
"ih steamer line between New York and the South, and 
ili company bas recently issued some very interesting 

tature, which it is sending out gratis to applicants. 
By addressing & communication to the Clyde Line, 5 


He was made 


ELECTRICITY. 
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Bowling Green, New York, our readers will in return be 


rewarded with some exceedingly attractive advertising 
matter regarding Southern resorta. f 

d 
No-To-Bac for Fifty Cents. 


Guaranteed tobacco habit cure, makes weak 
men strong, blood pure. 500, #1. All druggists. 


— -.- 


Everybody Says So. 


Cascarets Candy Cuthartic, the most won- 
derful medical Чіѕсо егу of the age, pleas- 
ant und refreslnng to the taste, act gently 
and positively on kidueys. liver and bowels, 
cleansing the entire system. dispel colds, 
cure headache, fever, habitual constipation 
and biliousness. Please buy and try a box 
of C. C. C. to-day; 10, 25, 50 cents. Sold and 
guaranteed to cure by all druggists, 


An Improved Sand Box. 


The Ham Sand Вох, illustrated herewith and sold by the 
Electric Appliance Company of Chicago, is based upon the 
theory that any box provided with a valve at its bottom is 
impracticable, and if the valve be made tight enough to 
prevent the sand from sifting through it will require great 
ferce to operate it, while if the valve be loose enough to 
мо k easily it will allow the sand to sift around it. The 
company also claims that if a pebble get into the valve 


slide it wil) hold ig open so that the sand will run out of- 


tbe box. - 

Inthe No. 8 Ham Sand Box illustrated, all paris are made 
of bronze metal. It has an opening in the box, under 
which isa curved shelf. The ends of the shelf extend be- 
yond and above the opening in the box, so the rand can- 
not escape by gravity. A paddle is reciprocated above the 
shelf, and the movement of the paddie forces the sand in 


SAND Box COMPLKTE AND IN SECTION. 


each direction alternately over the ends of the shelf to the 
feed spout which leads to the car track. Above the paddle 
are two fingers which stir the sand. The connecting rod 
passes forward to the car platform, and is operated by a 
рїп and bell crank lever, or by а hand lever. The working 
parts are extremely simple and the motions direct. The 
strokes of the foot or hand may follow each other во rap- 
idly ая to practically secure a continuous, but small, stream 
of sand, а decided advantage in hill climbing. It can be 
easily seen that waste is impossible in this box, as the sand 
flows only when the Jever is in motion, and the quantity 
of sand is regulated. 

The sand hopper inside of the carand directly over the 
sand box may be made of any form desired. If the space 
under the seata is enclosed, a square soap box or any other 
cheap form of construction may be employed. А 

Small stones or other small substances will not interfere 
with the operations of this box, but will pass freely 
through it. In fact the company recommends coarse in 
preference to fine sand, even if it contains gravel stones as 
large as peas, ns it is less likely to pack in the box. 

The manufacturers state that they have unsolicited testi- 
monials favorable to the box received from prominent 
railroad men. 


Don't Tobacco Spit uud Smoke Your Life Away. 


To quit tobacco easily and forever, be mag 
netic, full of life, nerve and vigor, take No-To- 
Bac, the wonder-worker, that makes weak men 
strong. All druggists, 50c or 81. Cure guaran- 
teed. Booklet and sample free. Address 
Sterling Remedy Co., Chicago or New York. 


To Cure Constipation Forever. 
Take Cascarets Candy Cathartic 100 or Bc. 
It C. C. C. fail to cure, druggists refund moncy. 


High Grade Electro-Magnets seem to be in great de- 
mand. The Varley Duplex Magnet Company, of 138 Sev 
enth street, Jersey City, N. J., are said to he crowded with 
orders. This certainly speaks well for the «quality of goods 


this firm is turning out. 


INCORPORATIONS. 
The Harvey Lake Electric Light, Heat & Power Oom- 
pans, Wilkes-Barre, Ра. Capital stock $1,0‹0. 


"The Nescopeck Electric Light Company, Nescopeck, 
Luzerne County, Pa. Capital stock, $5.000. 


The Tiffin, Fostoria & Eastern Electric Railway Com- 
pany, Tifin, O. Capital stock, $175,000. 


The Hampton & Ameabury ftreet Railway Company, 
Hampton, N. H.—to build a: d operate an electric railway 
from the village of Hampton, through Hamrton Falis to 
the State Jine in Seabrook, Capital stock, 75,000. 


The Jamestown Electric: light & Power Company, 
Jamestown, Cal. Capital atock, $*00 СОО. eg ы, 
William A. Neville, John Ballard, W. H. Martin, W. Grant 
and R. B. Carpenter. 


The Minneapolis & Anoka Electric Suburhan Railway 


Company. Anoka, Minn. Сара! оска c. 000. Incorpo- 


rators: Henry Lee, I. A. Caswell, A. E. Giddings. Theo- 


: dore Coleman, John Coleman, John Dunn, Hiram Thorn- . 


ton, О. L. Cutter and Frank Hart, all of Anoka. 


The Wappler Electric Controller Company of Manhattan. 
Capital stock, $5,000. Directors: R. Wappler, J. C. F. 
Jacoby, F. Н. Wapyler and Charles Foyer. 


The New Kensington Street Railway Comnany of West- 
moreland County. Pa. Capital stock, $12,C00. Incorpora- 
tors: T. A. Mellon, Jr., W. L. Mellon, Е. M. Ross, O. T. 
Marsh, W. В. Mitchell of Pittaburg. 


The Westfield Realty & Construction Company, a branch 
of the Midlaud Railroad Company, Richmond, Staten., 
Island, N. Y.—to erect dwellings. fa, tories, power hous ^, 
car barna, decks railways, tran wa es and electric rnilronda. 
Capital stock, $'03.C0), with 8100, 00 subacribed. Incorpo- 
raters: W. B. Rockwell. M. J. Wightman, J. C. Hinch Пе, 
F. E Bradley, C. M. Robinson, C. O. Ellis and M. C. 
Quimby. 


The Queens Borough Electric Light & Power Company, 
Far Rockaway, М. Y.—to operate in Kings, Queena and 
Ruffolk counties Capital stock, $250,0C0. Directors: Van 
Wyck Rossire:, D. H. Valentine, Royal С, Peahody, C. L. 
Rossiter, T. Я, Williams of Brooklyn, Frank McGovern of 
New York City, Joseph C. Biglin of Far Rockaway, I. M. 
Sutton of Fiushing and H. Hobart Porter, Jr., of Lawrence. 


The Ewing Passenger Railway Company—to operate а 
street railway in Ewing township. N J —haa filed a certi- 
ficate of incorporation with the Secretary of State at Tren- 
ton. Capital stock. $12,500. Jncorporators: Henry C. 
Moore, R. 8. Woodruff. B. Frank Abbett, Peter E. Hurley, 
J. H. Solomon, W. 8. Gulick and F. P. Nin pers. 


The Huguenot Electric Street Railroad Company of 
Westchester County, New York City—to build and operate 
a belt Street railway about 11 miles long having ita termini 
in New Rochelle. Capital stock, - $119,000. Directors: 
Louie K. Fries, Jacob M. Schuyler, James Н. Burchell, 
Nathaniel J. Rurchell, New Rochelle; George G. Duy, D. 
W. Webster, William YI. Miller, John А. Casas, A. B. tin- 
derman, Frank E. Wiggins, John A. Van Renaselaer, 
Ephraim Miller, M. B. Faulkner, George C. Reuwee und E. 
R. Brevoort. 


The Bolton Falls Electric Company, Bolton Falla. Vt.— 
to erect а plant to supply Waterbury with cleetrieity for 
powerand lighting. Capital eteck, $75 000. Incorporators: - 
George H. Almon of Montpelier, C. 1. McMahon of Stowe, 
G. E. Moody, F. W. Randal), C. C. Warren and C. D. Rob- 
inson of Waterbury, Vt. 


The Robertson Pneumatic Electric Transmitting Com- 
pany, Aberdeen, Ia.—Capſtal stock. $5,000.000. Incorpora- 
tora: А. J. Robertson, O. T. Carr, Chicago; C. T. Easton, 
Aberdeen. ane 


The Greenbrier Valley Construction Company, Grafton, 
W. Va.—to construct railronds. telegr- ph und telephone 
lines, ete. Capital stock, $2,000 000. Incerporators: Han. 
John T. McGraw of Grafton; J. M. Beckley, E. M. Upton 
and Thomas R. Lewis of Rochester, N. V., and Charles M. 
Warner of Ryracuse, N. Y. 


The Standard Electric Company, Binghamton, N. Y.— 
to purchase, sell and install electrical and mechanical de- 
vices and appliances and te engage in mechanic:l engi- 
neering and construction. Capital stock, $5 000. Directors: 
С. F. Terhune. I.. M. Blanding and R. E. Prince. 


The Manaos Railwav Company filed articles of incorpo- 
ration at Albany, N. Y., on the 25th ult.. the purpose of the 
company being to construct and onerate a steam or electric 
railroad line in the city of Manaos and elsewhe-e jn the 
State of Amazonas, Brazil. Capital stock, 9500. 000 Direc 
tors: A. J. Maham, Lorain, Ohio: М. N. Brady of Albany : 
E. C. Mayham, C. R. Flint, W. D. Walker and E. О. Соп. 
verse of New York City: J. W. Scott of Orange, N. J.; F. 
R. Stewart of Brooklyn, and Е. Н. Hebblethwaite of“ 
Manaos, Brazil. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED MARCH ), 1898. 


ELECTRIO RAILWAYS AND RAILWAY APPLIANCES. 


599,766. Insulated Railway Joint. Peter Clark, Philadel- 
phia, а. Filed May 21, 1897. 

599,08. Rheostat. Sidney H. "hort, Cleveland, О. Filed 
May 14, 1897. 

599,807. Pueumatic Controlling Mechanism for Electric 
Railway Care. Sidney H. Short, Cleveland, O. Filed 
Nov. 18, 1897. 

599,828. Electric Railway. William M. Brown, Johns. 
town, Pa., assignor to the Johnson Company, Lorain, 
O. Filed Oct. 7, 1897. 

599,868. Electric-Car Trolley. William H. Russell, New- 
enatle, Canada. Filed April 18. 1896. 

600,009. Third Rail. Lowell M. Maxbam, Boston, Mass. 
Filed June 7, 1897. 

600,101. Supply System for Electric Railways. David Ur- 

uhart and Frank Wynne, London, England. Filed 


eb. 25, 1897. 
599,770. Car Fender. Francis 8. Davidge, Washington, 
Otto Speckenbsach, 


D. O. Filed April 19, 1894. 
599,920. Fender for Trolley-Cars. 
New York City. aseignor of one-halfto August Trieb, 
mame place. Filed Oct. 11, 1897. 


600,099.! [Car-Fender. Jokub W. musaman, New York City, 


assixnor of one-half to Benjamin , Boley, same place. 
Filed Nov, 26, 1897. 
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ELECTRIC LIGHTS AND APPLIANCES, 


599,742. Apparatus for Visible Signaling. Leopold Sell- 
^ ner, Vienna, Austria-Huogury. Filed March 28, 1896. 
599,819, Electric-Arc Lamp. Ernest P. Warner and Henry 
H. Wait, Chicago. III., assiguore to the Western Kiec- 

tric Company, ваше place. Filed March 16, 1897. 

509,850, Electric-Arc Lamp. Christian Tepel, Bennett, 
Pa. Filed Dec. 31, 1596. Renewed Jan. 27, 1898. 

599,910. In andescent El- сігіс Lamp. John T. Lister, 
Cleveland, O. Filed Oct. 2. 1897. 

599,931. Eleetric-Are Lamp. Harry P. Davis, Pittsburg, 
and Frank Conrad, Witkinvaburg, Pa, assignors to the 
Westinghouse Electne & Manufacturing Company of 
Pennayivanise, Filed Aug. 22, 1896. 

599,975. Portable Electric Lamp. Leonard Paget, New 

York City, assiguer to David 8, Ferris. Filed July ё, 


1897 
ELECTRICAL MACHINERY AND APPARATUS. 


599,692. Electric Switch. George Doyle, Brookline, Maas. 
Filed Aug. 14, 18:6. 

699,781. Current-Co:lecting Device. 
Peoria. 111. Filed April 26, 1897. 

599,78 :. Transformation of Alternating Currenta into 
Direct Curren's Adolph Muller, Hagen, Germany. 
Filed July 30, 1897. 

599,791. Electric Motor. Oscar H. Pieper and Alphonse F. 
Pieper, Rochester, N. Y. Filed Oct. 17. 1896. | 
599,804. Method of and Means for Controlling Electric 
Motors. Sidney H. Short, Cleveland, O. Filed May 

19, 1897. 

599,805. Method of and Means for Controlling Electric 
Motors. Sidney Н. Short, Cleveland, O. Original ap- 
plication filed May 19, 1897. Divided and this applica- 
tion filed осі 21, 1897, 

509,810 Alternating-Current Motor. William Stanley, 
Pittsfield, Mars., assignor to the General klectric Com- 
ment New York. Filed May 9,1896. Renewed Nov. 

1 


599,815. Varipolar Motor or Dynamo. Henry H. Wait, 
Chicago. 1il., assignor to the Western Electric Com- 
pens, аше place. Filed Aug.20, 1896. Renewed July 
29, 1857. 

599,894, Electric Regulator for Dynamos, William Н. 
Chapman, Portiand, Me., assignor to the Belknap Mo- 
tor Company, same place, Filed Feb. 10, 1897. 

599,913. Electric Motor. Eimund McNerney, Pittsfield, 
Mass Filed May 22, 1897. 

599,918. Motor-Casing. sidney H. Short, Cleveland, О. 
riled Feb. 16, 1597, 

509,929. Quick-Bresk Switch. Harry P. Davis, Pittsburg, 
Pa., assignor to the Westinghouse Electric & Manufac 
turing Company of Pennsylvania, Filed July 22, 1597, 

599,940. Switch for Electric Circuits. Harry P. Davis, 
Pittsburg, and Ernest F. Harder, Wilkinsburg, Pa., 
assignors to the Westinghouse Electric & Manufactur- 
ing Company, Pitt*burg, Pa. Filed Oct. 28, 1596, 

599,932. Method of and Apparatus for Regulating Electric 
Motore. Budd Frankentield and Dugald C. Jackson, 
Madi- on, Wis. Filed Jau. 28, 1897. 

599,910. Non-Synchronous E'ectric Motor. Penjamin G. 
Lamme, Pittsburg, La, assigior to the V estingbouse 
Electric & Manufacturing Company, eame place. Filed 
A pril 30, 1591. 

599,941. Direct-Current Electrical Machine. Benjamin G. 
Lamme, Pittsburg, P.., assignor to the Westinghouse 
Electric & Maunuufacturine Company of Pennsylvanian. 
Original application filled Мау 8, 1296. Divided and 
this application filed July 8, 1897, 

599,942. Inductor-Dynamo. Benjamin G. Lamme, Pitts- 
burg, Pa., assignor to the Westinghouse Electric & 
Manufacturing Company of Pennsylvania. Filed July 
12. 197. 

599,913. System of Electrical Distribution. Benjamin G. 
Jamme, Pittsburg, Ha., assignor to the Westinghouse 
Electric & Manufacturing Company of Pennsylvania. 
Filed Sept. 18, 1897. 

599,94. Switch for Electric Circuita. Gilbert Wright, 
Wilkinsburg, Pa., assignor tothe Westinghouse Elec- 
trie & Manufacturing Company of Peunsylvania. Filed 
Sept. 18, 1897. 

600,058. Current-Collector for Dynamo-Electric Machines, 
George W. Nell, Philadelphia, Pa. Filed Feb. 23, 1897. 

600,092. Electrically-Operated Hoisting Macvinery, Aiton 
J. Shaw, Muskegon, Mich., a«siguor to the Shaw Elec- 
tric Огапе Company. same place. Original application 
filed May 6, 1593. Divided and this application filed 
Jan. 16. 1594. 

600,112. Electric Switch. James J. Flint, Denver, Col., as- 
&'enor to Flint & Гош ах, same place. Filed Feb. 16, 


ELECTRIC HEATERS, ETC. 


622,057. Rheostat and Electric Heater. Henry P. Ball, 
Brooklyn. N. V., assignor to the Ward I eonard Elec- 
tric Company, Bronxville, N. Y. Filed Oct. 30, 1#97, 


TELEPHONE AND TELEGRAPH APPARATUS. 


839,801. Toll- Collecting Device for Telephones. Charles 
E. Scribner, Chicago, Ill, assignor to the Western 
Electric Company, same place. Filed July 20, 1596. 

599,867. Telephone- Transmitter. James H. Rogers, Bla- 
densburk, M1. Filed March 9, 1897. 

600,073. Telegraph-Cable. John d. Hall, Slough, England, 
assignor to George Wilson Dawes, London, Eugiand. 
Filed Oct. 4, 1897. 

| MISCELLANEOUS. 

599,718. Plate for Accumulstors. Wilhelm Majert, Gru- 
nau, Germany. Fed Aug. 19, 1897. 
599,800. Automatic Electric Door-Closer. Charles E. 
Scribner, Chicago, III., assignor to the Western Elec- 

tric Company, same р асе. Filed June 3, 1896. 

599,862. Electrically: Propelled Vessel. Daniel O'Flaherty, 
Kansas City, Mo. Filed May 12, 1897. 

599,581. Magnetic Closer. Joseph N. Thomas, Johnstown, 
La, assignor to the Johnson Company, Lorain, Ohio. 
Filed Oct. 19, 18 7. 

890,591. Electric Contact Device. John L. Buchanan, 
Jobn-town, Pa., as-ignor to the Steel Motor Company, 
same place. Filed Feu. 4, 1897. 

599,947. Kiectrically Propelled Vehicle. Philip R. Salberg, 
Pittsburg, Pa, вччіцпог to the Westinghouse Electric & 
Manufacturing Company of Pennsylvania. Filed Feb. 


5. 1896. 
602.058. Flexible Electric Conductor. Antoine Bournon- 
ville, Philadelphia, Pa. Filed Nov. 20, 1897. 
DESIGN, 


23,827. Electric-Heater Case. James F. McElroy, Albany, 
Y.assignor to the Consolidated Car Hea.ing Com- 


pany, same place. Filed Nov. 2, 1895. 


Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. | 


Ludwig Gutmann, і 


TELEPHONE AND TELEGRAPH. 


A Telephone Measure in the Iowa Legislature. 


A telephone bil] in the interest of independent com- 
panies has been introduced in the Iowa Legislature. The 
full text of the bill is as follows: 

Section 1. That all telephone companies, or persons 
owning and operating any telepbone exchange, or tele- 
phone line, for hire within this State, shall, at all points 
where such telephone lines enter or reach cities and towns 
within tbis State, where a local telephone exchange is 
maintained and operated, or where another telephone line 
or system is maintained and operated, arrange for and 
establish means of proper connection and communication 
with such local exchange or other telephone lines, and 
shall on request of any person without unreasonable delay, 
and without any additional charge therefor, furnirh and 
make proper connection for communication by such per- 
son with any of the liues of said local exchange, or the 
lines of such other telephone system ; provided, however, 

that this act shall not prohibit the collection of the regular 
charge for transmission of messages of communication 
over such telephone line or connecting line. 

Sec. 3. Any telephone company or persone, owning and 
operating any telephone line or local telephone exchange, 
who shall refuse or fail toarrange for and grant connection 
and communication with a local telephone exchange, or 
other telepbone line, as required in the preceding section, 
shall be subject to a penalty of fifty dollars for each fail- 
ure or refusal, which penalty may be recovered hy an 
action brought before any justice of the peace in the 
county where such failure or refusal i» made, in the name 
of tbe State of Towa and for the use and benefit of the 
school fund thereof. | ` 


It is eaid of Dennis Doren, general superintendent of 
Construction of the Western Union Telegraph Company, 
who died recently at Norwalk, 0., that when, during the 
civil war, Superintendent Eckert took charge of the mil- 
itary telegraph of the Department of the Potomac end put 
him in charge of the construction corps, he frequently put 
up a line and had it in working order as soon as military 
headquarters could be moved. He laid the cable from 
Cape Charles to Fortress Monroe, and the first message over 
it was the news that the Monitor bad crippled the Merrimac. 
Mr. Doren was credited with having built and taken down 
on an average twenty-four milesof wire daily for the last 
two years of the war. He kept all corps beadquarters in 
constant connection with the headquarters of Generale 
Grant and Meade. In July, 1866, bis services were re- 
warded by the presentation to him of oneof the twelve 
watches given by the Government to men who had per- 
formed meritorious and valuable service. 


At the meeting of the directors of the Central West Vir- 
ginia Telephone Association held at Clarksburg on Febru- 
ary 26 reports were read showing а phenomenal growth of 
excbanges. Thesystem now reaches half the counties in 
the State, and is expected to reach nearly every county by 
the close of the year. A vigorous fight is being made 
against the Bell Company in many parts of the State. The 
directors elected officers as follows: President, P. J. 
Grophs, West Union; vice president, Dr. 8. Н. Yost, Кайт. 
mount; treasurcr, J. В. Alexander, Clarksburg. 


Mr. Carroll’s bill in the New Jersey Legislature compel- 
ling electric light companies to use red insulators where 
electric light wires are strung on the same poles with tele- 
phone or telegraph wires was reported adversely by the 
Revision of Laws Committee. When the bill was returned to 
the House a motion was made to have the House concur in 
this report, but an amendment to non-concur, offered by 
Mr. Carroll, prevailed and the bi!l went on the calendar for 
a second reading. The object of the bill is to prevent acci- 
dents to telegraph and telephone linemen who, while ree 
pairing wires, could tell at a glance which were the dan- 
gerous wires if red insulators were used. 


Manager Huber of the Citizens’ Telephone Company, 
Vicksburg, Miss., reports that his company is progressing 
most satisfactorily. A number of obstacles were en- 
countered in Vicksburg, but they have all been overcome, 
and the company is now in such position that it can goon 
with its work without any interruption, Tne new sub- 
scribers are being put in atthe rate of fivea day, and it is 
expected that the capacity will be largely increased in the 
near future. 


The Minneapol's city council has passed an ordinance 
granting to the Mississippi Valley Telephone Company 
permission to build a plant and operate a general tele. 
phone exchange in Minneapolis. According to the ordi- 
nance, the new company must use tbe metallic circuit 
through tbe entire city, and the limit for business tele- 
phones is $48 a year and for residence telephones $30 a 
year. 


‘The Interstate Telepbone Company is extending íts lines ' 
in Kansas. Lines will be built connecting St. Joseph, Mo., 
with Wathena, Troy, Hiawatha, Pierce Junction and 


Marysville. The system when completed in Kansas and 
Nebraska will embrace about 2,000 miles, As soon as the 
lines west of the Missouri river are in working order, the 
work of stringing wires to St. Louis will begin, 


8.G. Higgins, president of the Saginaw Valley Tele- 
phone Company, has, it is understood, entered juto an 
agreement with P. Cooper Burns, president of the Ameri. 
can Electrical Company of Grand Rapids, Mich., to con. 
nect the Saginaw Valley and Grand Rapids independent 
telephone systems, The line will be built of copper, full 
mttallic, by way of Howard City, Edmore and Alma, and 
work will begin at an early date. 


In the Virginia Legislature when the Senate bill which 
impores а transmitter tax of $1.50 each on telephone com. 
panies who have more than 2,0C0 telephones was present. 
ed, Mr. Saunders offered as an amendment that the tax be 
made $2.50 for each transmitter of companies having over 
4,000 telephones. The amendment was agreed to and the 
bill was passed. 


The Bel! Telephone Company's instrument statement for 
the month ended February 20 shows: Gross output, 25,897; 
returned, 12.790; net output, 13,107. For the same month 
in 1897 the gro«s output was 19,680; returned, 8,015; net 
output, 11,665. A noteworthy feature of the February 
atatement for 1898 is the large number of instruments 
returned, 12,790, which stands as a record. 


At the meeting of the Merchants & Manufacturers’ Board 
of Trade, held in New York laat week, resolutions were 
passed condemning the high telepbone rates in New York, 
and а committee was appointed, composed of Jeading 
members of the board, to visit Albany and endeavor to 
convince the Senate Finance Cowmittee that they should 
recommend for passage the bill now in their hands pro: id 
ing for lower rates. 


Superintendent John D, Easterling of the Southern Bell 
Telephone Company at Mobile, in recognition of the 
fidelity shown by the employees during the recent fever 
visitation, sent a substantial check to each of them, en- 
closed іп a letter thanking them for their faithfulness and 
care of the company's iaterests during the epidemic. 


The Telepbone Subscribers’ Association of Washington, 
Ю. C., which originated in the movement to obtain cheaper 
telephone rates, has been made a permanent organization. 
W. W. Danenhower is the treasurer. 

— — 

The Snake River Valley Telephone Company has been 
granted a franchise at Idaho Falls, Idaho. The compeny 
has wires strung from Market Lake to St. Anthony and 
Menan now, and is extending its line to the Falls. It will 
also extend its line to Lost River points. 


Upon the petition of J. E. Keelyn, Judge Simonton has 
signed an order for the foreclosure of the Carolina Mutual 
Telephone Company of Charleston, 8. O., and appointed 
Major George B. Edwards receiver. A Charleton die 
patch states that the company will be reorganized, 


The city council of Owosso, Mich., has granted a fran- 
chise to the Owosso Telephone Company with the under 
standing that thecompany must have fifty telepbones in 
operation by September 1. 


The Citizens’ Telephone Company of Newport News, Va., 
is pushing work on ita line and will ina few days have соп: 
nections with Hampton, Phoebus, Old Point and Norfolk. 


The Michigan Telephone Company has cenvaesers out at 
Bay City soliciting new subscribers at the 212 а year rate. 
All contracts are made for one year. 


A new telephone line will shortly be introduced at Mus 
catine, Ia., by the Mississippi Valley Telephone Oompany. 


New Companies Incorporated. 


The Interstate Telephone Company of Sioux Falls, 8loux 
Falls, S. D. Capital stock, $10,000,000. Incorporaiors: 
Charles О. Bailey, John Н. Voorhees and J. W. Carter. 


The Southwestern Telegraph & Telephone Company. 
Santa Fe. N. M.—to put in a telegraph and telephone line 
from Santa Fe via Cerillos and Thornton to Bland in ih 
Cochiti district. Capital stock, $10 000, Incorporators: W. 
N. Townsend, manager of the Postal Telegraph office at 
Santa Fe, J. P. Connor and H. A. D. Purdy. 


The Enfield Telephone Company, Enfield, Me.—to carry 
ona telephone business. Capital stock, $2,000. President, 
Simuel W. Bragg; treasurer, Michael S. Fahey; cler, 
Herbert W. Lord. 


The Western Telephone Company, Goodland, Marion 
County, Ind, Capital stock, $30,000, 
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ELECTRICAL SECURITIES. 


i [ ial reports received by Execrarcrry from а variety of sources. 
tations of Electrical Securities dealt in at the leading commercial centers are compilec from spec n 
de E ks S sane in their collection and preparation, and every effort is made to secure accurate and reliable information, The management of this journal will esteem 
жеке to have brought to their attention any inaccuracies readers may discover in these columns, 


; i " e mon: deb., debentures; exten., 
brevi А i certificate of indebtedness; coll, collateral; cons., consolidated; const., construction; conv., convertible; com., com on; 95 
н коо E СО; UAR uaranteed; inc., Income; imp., improvement; pd., paid; pfd., preferred: он: mortgage; tr., trust; A., annually; S., semi-annually 
n M „+ * * + 


C. quarterly; A. & O., Арі. and Oct.; F. &. A., Feb. and Aug.; M. & S., May ond Sept.; J. & D., July and Dec.; J. & J., Jan. an 
— — 


une. 


STOCKS. 


PASSENGER RAILWAYS. · | 


PASSENGER RAILWAYS. 


Capital Stock. 
Capital Stock. PE Р р | А Date of o 

NANE. Par Authorz'dſ Issued. Last Div. Bid. Asked. NAME. Par\Authorz‘d/ Issued. Last Div. N 

.—Mar. 7: 

Albany, N Y.-Mar.7: | Marford on .....| 100 $2,000,000! 900, 00001 % 8., July,'97. |140 | •• 

: Hartford Street Ry. Оо........ . 00 1.000.000 247.000 i Ва 
Alban C OoOoOoOoO 100 2,000,000 $1,750,000 Yt V 97. 13314 181f Hartford & West rtford RR эзе ө ә 1 * U e %% %%% %%% о о 
Troy ity Railway Coo 100 2,000,000] 2,000,000)! & Q., Sept, 10, 97.) 72 . |Holyoke Mass.—Mar. 7: 
Traction Oo. (Saratoga 100 50,000 50, —9998 eee е ыы Holyoke Street Ry. o зыр 100 400,000. 400,000 + A., July, 97, 200 205 
Allentown, Ра.—Мат. 7: „ 
Allentown & Lehigh Val. Trac. Co. teats 4,000,000 1,500,000 6 „ % %% „% „ „„ е oe 80 8 ee J.) Ry. Co. Ө 25 1,250,000 1,000,000 8 <, 189?. 70 өе 
Bridgeport, Conn—Mar. 7 : 

: 45 Ind —Mar 7: 

Bridgeport Traction Со.............| 100] 2,000,000| 2,000,000|1 & Aug., '97. 60 VV MUS 6,000,000] 8.000, 000 25 | 26 
Baltimore, Md.— Mar. 7: far 7: 

Passenger Ry. Oo... 25| 6,000,000] 2,500,000/5 % 8., July 2, 7. | 72 | 73 Lancaster, Pa.—Mar 7: са a 
pci adu аска Ry. CO.. . . 25 10,000,000} L. 177.000 2 % S' Jan. 18.98 23%] 24 Pennsylvania Traction Oo..........| 100} 10,000,000 00 . ...... . i = 
CCC lee, Em ses 
Boston, Mass.— Mar. 7: . 

TNR ( 1,925] „Jan. 18, '97.| ... Louisville, K y.- Mar. 7: 
хаз a саду ыг o.. com. 100 1899833 4009 0008 ^ S. Oct, 98. 10 | 20 Louisville Ry.... rt . . com.] 100 4,000,000) 4,000,000 287 X T va N, > с 
Norib Shore Traction Col .. pid. 100 2,000,000 2.000. 0006 ы 85 o 975 Hn у 5 Louisville Ry... ..........-..6 % pfd| 100 2, 000, 000 2, 000, 000 27% % 5., Apl. I. 97 
e ; 9,085,000 1 % S., Oct., "7. 214 | 
wet Ed A eet Ry. 955 R & pfd. ЭЧ ЧОО: ООО 6,400,000) 4 % S., Oct. 1,'97 8755 pe Minneapolis. Mna @ t 100! 17,000,000! 15.010.000 20 24 
Boston Elevated R. R. Reccipts....... RH ОНУ Rapid . : тўр. .. | 8,000,000 1,187,200 $4 , Apl., '97. .. | 100 
Brooklyn N. Y.-Mar. 7: Е | 
Brooklyn City & Newtown Ry...... 100 2,000,000 1. O00. 000 2 & Aug. 1, 1897. 19! | .., | Montreal, Canada.— Mar. 7: ВИРА Ао RA Те 262 1284 
t Co 1 сег 100 20. C 0,000 66e оэ өе 38/5 E8814 Montreal Street Ry CO EE *, M M *, : ° ay * е 1, К" 
ы. icights Railroad d 5.200.000 200.000 * E Toronto Street Ry. Co . . . 100) 6, 000.000 6,000,000 154 % 8., J. & J. [MS a} 1.6% 
rookivn лер NGS NAIII OMG. aera ta 2 ; x | eevee соого о о А 200 ‹ " eec 08 ee 
ас Quern ооо 12000 00, 4 VV Memphis, Tenn. Mar. 7: 
Ooney Island & Brooklyn RR. 100 1,000,000 ] (000,000 1% X July 1.7. 150 |180  Oitizens' Street Railway CO. .... . | 100) 1,500,000] 1. 500, 00% ..... 15 |. 
Kings County Traction .. .. . 100 4. 80000 £30000) X шу 3, %% 1 bs New, Haven, Conn.—Mar. т: 
Nasau Electric Railroad ............. 6.000.000| 6,000,000] im 42 oe Fair Haven & Westville RR.........| 25! 1,800,000; 900.0004 % S., Sept. '96. | 67 eo 
fAtlantic Avenue Railroad. . 50 2000.000) 2,000,000) ............ 71 FR ad Hasen Pins „ Oo...... 100 L 1,000 000 27a % A., July '96. | 60 80 
W. E. 44 il н 7 000 вооовевовва о езу aven еп%егу1пе.......... à › — —2ůã25 оооне oe ee 
5 in жаш 1,000,000) 1,000 Winchester Avenue RR............. 25; 1,000,000 600, oo 40 44 
B а O, в — “Маг. : 
62 | es. New Opleans, La.—Mar. 7: 
Buffalo & Niagara Falls Elec, Ry....| 100| 1,250,000| 1.80.0000 А с 
9 9 0, 500 Sept., 97. 81 84 Canal & Claiborne RR. Co... 40 240.000 0 NO UN 95. 14 158 
PORMO Rewer I N (Sens New Orleans & Carrollton RR......| 100) 1,200,000 1,000001 % Q., Api., 97. 1224 124 
Columbus O.— Mar. 7: New Orleans Traction Co. . . . com. 100] 6,000,000) 5,000,000! . .. . . 2/5 б 
Columbus Street Railroad....... 100 3.000.000 8.000. 0001 * Q., Feb., 7. |46 | 48 New Orleans Tuecuon Co.......pfd. 100 4000000 гоо % 8., z s J. j 9 8 
: te ' B ,000 sevi 2466 ve es Crescent Cit TIPP guar. | * ` ' „ 8.5 шу, : " Мы y 
FFF „New Or. City & Lake RR....guar. 100 2,000, 000 2,000,000 4 % 8., July, 97. 82 а 
Charleston, S. C.— Mar. 7: Orleans Railroad....................| 50: 500,000] 185,000 n %., June, 94. | 16 | 21 
Charleston City Ro — nn | B0 100,000] 100.0003 X 8., Jan., '97. 5% © St. Charles Street Railway..........| 50, 1,000,000; 1,000,000.154 W., Apl., 97. 547% 15% 
Anterprise City R Oo "en ———U— 25 1,000,000 ,000 F oe oe New YoPprk-Mar. 7. 
Chicago, III.— Mar. 7: Central Crosstown RE. BH IM 0 600 000 $00 000 24 x Q Tui A D 155 
375 Christopher & 10th Sts. . g чаг. 000 2 7 Q., „ 97. 
секо Rea sae R. T. RR... 100! 12,000,000 12,000,000 36 BEDE шй аре Dock, E. Brdw'y & Battery KK. 100 1,200,000 1. 200.000 3 & Q., Feb., |... | 
Lake Street Elevated RR. ... 100 10.000.000 10,000,000. . 12 | 121, |idMetropolitan Street Ry. Co........| 100, 80,000,000 80, 000,000 154 % Q.. July. 97 (141 | 142 
Metropolitan West Side Eley. Ry. 100 10.000.000 19,000,000] -...... ан 1 || eBleecker St. & Fulton Fy.Ry.guar 100 900,000 900,000 % % A., July, v7. | 30 | 5 
Met. West Side Kl. const. sti... . 100 18,000,000 2.800,00 . л | .. | fBroadway & Seventh Ave...guar.| 100 2,100,000 2,100,000 217 % C. July, ‘97 |^ | 209 
North Chicago Street li. .. .. . 100 10.000.000 6,800008 % &., Oct, әт. (252 | 224 en-Park,N.&E, Rivers ЕН. шаг 100 1,000000 1,800,000 2 4 G., July, 97 о в 
7 10,000, 555 ' ORE = * Eigbth Avenue „„ 000, 000. —— 
South Chicas tity wane e, „ 442d St. & Grand St. Ferry KR. guar 100 750.0000 748,000 434 & C., Abg., 7 380 850 
(Went Chicago St. RR. Co ol 100 2,000,000 13.189.000 1% «X Q. | May 97. 95 | 95% | jNinth Avenue ... guar. 100 800,000 800,000. ...... ..... (#0 " 
Сео 8 d R „ 100 20,000,000 D 35^ deba. : ЖА КЕ Sixth Avenue RR............guar! 100 2,000,000| 2,000,000. ............ ‚ 195 | 210 
tChicago Passenger Ry.......guar. joq) 1720.000 0005 % 8 E m5 ITwenty-third St. R. R. Co..guar.| 100  €00.000| 600.000 15 XQ., Aug., 97 300 | 825 
К gor у.-....КЧАт.) 100 2,000,000) 2,000, ыш Second Avenue ЕК..................| 100. 2,500,000) 1,862,000 144 % Q., Jan., 97 |1€0 | 165 
Cincinnati, Ohio.— Mar 7: Third Avenue RR... „ 100 12,000,000 10,000, 000.2 % Q., Aug., 97 9 | 10 
Cincinnati Inc. Plane Ry.......com. 000.0000 575 "P ws 20 m42d St., Manhatv'le & St. Nich. Av 100 2,500,000 2,500,000 ......... e DA 67 
Cincinnati Inc. Plane RN. . ps: 80 180.000 150.000 255 &., Feb., '98 3, * "Омор (Huckleberry) Ry. . ... 100 2000000 2,000,000) . 210 
теппа Street Ry. Co.. .. . 100 4.000.000 8.500.000 1 7 qr Jay, 107.11934] ne Newark N. J.—ter 7: 
Mt. Adams & Ed n F k Inc. Ry. 50 18,000,000 pi 7 7 Q. Oct., 98. Consolidated Traction Co. of N. J...| 100 15,000,000! 15, 000. 000 .................. 43 60 
ams en Fark Inc. Ry.| 50 2.500.000] 2. 200,000 154 % Q., Oct., '98. Newark Passenger Ry............. 100; 6,000,000 6,000,000. .................. 
Cleveland, Ohio.— Mar. 7: T 2: n Rapid Transit Street Ry.........| 100] 504.000 504,000 1124 % A 185 | ,95 
Arron, Bed. & Olev. Elec. Ry....... 100! 1.000.000 1,000,000] ............ Pittsburg, Pa.—Mar. 7. 
Пек У By pacer 59 100) 8,000,000 000 000 м Oct. T. 60 р | Allegheny Traction Oo.......... ...| 0| 800,000 800000 ............ : 5 
eveland Electric Ry........... ****| 100| 12, 000,000 12.000, 000% % Q., Oct., 77. 3 oOonsolidated Traction Co....com.| 50! 15,000,000' 15,000,000'2 %, Jan., 98. 141.1 14% 
Detroit, Mich —Mar. 7: Consolidated Traction Co......pfd. 50 15,000,000 15,000,000 3 %, Мау, '97. 47 47 N 
Detr ' í e * 100% pCentral Traction Co.. 50 1,500,000 900,000 sers оооово о е 
4 DA Street Ry... .. . .. 100| 2,000,000| 1,250,000! ....... E ted Citizens’ Traction Oo.. 50 8,000,000! 13.000.000 6 5; A 6x| 7 
з на пе Belle Isle Ry...... 100 '400,000| 400,0005 July. '96. 100 rDuquesne Traction Oo...........| 50! 8,000.000 15.000 000 E as CUMQUE 
Detroi A us PANT „„ Ue... 250,000 20,00 —— ( . Ге sPittsburg Traction Co.......... -.| 50| 2,500,000| 1,900,000 3 %, Aug., 98 < 
W t ectric WJ. — 1 1,000,000 1,000,000 — 2 2 10⁰ 110 Fed зга! St. & Pleasant Valley Ry.. 25 1,400,000 1,400,000 27 *. July, 97 24% 
yendotte & Detroit River Ry..... 00 $ 200,000] ............ Pgh.. Allegheny & Man. Trac. Со...) 50| 8,000,700 [2,994,839 2%, Aug., 38. 5 vi 
Dayton O.-Mar. 7: НЬ tteourg & Birmingham Trac. Ry. 25 8,000,000| 8,000,000 7 %, Jan., '96. 1з] 19% 
City Rall Qo Oct. 1,96. 100 | 102 Pittsburg & West End Ry. .........| БО 1.500.000 1,500,000 3 € June 80, 96 | .. es 
Ону Rallway D «аваа оа. 100} 1,500,000 5600090 4 оа 96. 140 145 Second A end enh Кы comes 50 4,000,000 и PN e 32 Е 
- 95＋ꝙ*f ETET 592522666 А , . 427 M *eocc2c29 ee 
People's Street Railway.. duel ee 100 1 10 5 | 3 100 КЁ Suburban p DA 50 800,000 200,000 A. oe 


*Unlisted. t Ex div. 


а Consolidation of Baltimore Traction Co. and Citv & Suburban Ry. Co. 
Oompany controis Uttizens' Railway, North Baltimore Passeuger allway, Baltimore 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway,Pimllco & Pikesville Railway 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 
€ Owned by Brooklyn Rapid Transit Oompanv. 
d to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. 
“ Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Heights 


mpany, 
(Stock owned by Kings County Traction Oompany; road leased to Nassau Electric ВВ 
f Owned by Atlantic Ave. RR. and leased to Nassau system. 
$90 per share on 1 са ital paid as rental by lessee— West Chicago St. RR. Oo.; 
wre of stock owned by North Chicago Street Railroad Company. 
ntrois by lease Chicago West Division Railway, Chicago Passenger Railway, and 
em Oblcago Street Railroad Tunnel Company. 
RUM X P annum paid on outstanding capital. as rental by lessee—North Ohicago Street 
n Company; $625,100 of stock owned by West Chicago Street Railroad regala re on 
top Mafority о owned by Obicago West Division Railway Company: 5 & on $1,000,- 


by West Chicago Railroad Oom , lessee. 
V Olaeinnati 84. Ву. bas purehased the Mt. A. & Aden Park road, assuming itebonds. 


* Unlisted. ft Full paid. | Outstanding. + Ex div. 

а Leased to New Orleans Traction Company at 6 & on stock. 

b Leased to New Orleans Traction Com ny at8 % on stock. 

e Leased to Centra) Crosstown Rai] at 8 & on stock and interest on bonds.. 

d Operating the former Met. Trac. system, that corporation baving become extinct. 

e Leased to 23d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 

f Leased to Houston, West Street & Pavonia Ferry —now Metropolitan Street Railway. 
Leasea w Metropolitan Street Railway at 8 & on stock until Oct. 1, 1897; thereafter 9 A 

f Leases to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum. 

í Leased to Metropolitan Street Railway for 18 & on stock. 

j Leased (o Met. St. Ry. for 99 years from April 20, 1892; € & first5 years, 8 « thereafter 

k Leased to Metropolitan Street Railway for $145,000 per annum. 

I Leased to Metropolitan Street Railway for 18 per cent. on capital вќоск. 

т Contr »lled by Third Avenue Railroad by Paesi rip 

n Dividende of 134 % yearly nteed by C nsolidated Traction Company. 

o Controls by lease the Alleg’ ny, Cent., Ci ns, Duquesne, Furt Piti and Pitts h Trac. Qo 

р Leased to Consolidated on Company for ft X per annum on per value of ton. 

q Leased to Fort Pitt Traction Com y tot 6 & on $8,000,000 capital stoek. 

ғ Leased to Consolidated Traction Company for 4 Ts capital stock after October, 

s Leased to Consolidated Traction Oompany for?! & on eapitel stockafter October 
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V.. [[[ a a ee Oe en a MIEL Ic ы сыш бош О. 
Capital Stock. 
Rate and Date of 5 Rate and Date of di 
— 


pers din 
NAME. Par ои Issued. Last Div. Bid. | Asked. NAME. Par кит Issued. Last Diy Bid 
: » |Anked, 


Boston, Mass.— Mar. 7: 


New Bedford Mass- Mar 7: 
Union Street Railway Oo...........| 100] $860,000; $860,000/2 &, Feb. '97. - American Bell Telephone Co.......| 100} 50,000,000} 28,650,000! 4 Q., Oct., 9 1 
Northampton. Mass- Mar. 7: Erie Tel ph & Telephone CO. 100 1 aot , ^9] 9, ; p 
Northampton Street Rv.. о 2000990 о 100 800,000 225,000 5 X А., July, '97. 165 New Engla nd Telephone OOo. esce ee 10,894,600 10,804,600 81.26 4 ot • 195°” 9 yer 
Omana, Neb- Fo» 2 КЕЕ ИС 
merican Telegrap le 
Omaha Street Ry. coe eese tees 900256 ее 5,000,000 5,000,000 Cocccccsacce „ „„ 0% 0 25 * Central & Sout Am. Teleg. Oo.. 405 1 5899999 ТИ x Q ee 90 È D 
Paterson. N. J.- Mar. 7. *Commercia] Cable Оо..............] 100| 10,000,000 10,000, '000 f С 106 |106 к? 
Paterson Ry. Co. FV 1,250,000 1,250,000 e9090090090099090206000 85 SUE Tels EON e ee 100 5 9904 ees % В. 6 ү j 
ee 4 
Providence. R. I.-Mer 7: | 29014 & Stock Telg. Co. . guar. 6 %. 100) 5,000, ‘000 шок А... FO 
United Traction & Electric Oo ..... 8,000.000| 8, 000, 000 58 e Ocean Tel Co. guar 6 100| 8.000.000) ...... 155 xq 107 Li0 
"М e w York A Nem Jersey Tel. Co.. 100| 2,000,000 30 zi 
Philadelphia.—Mar. 7: 100 5,000,000 00011 , 
Fairmount Park Trans. Co. ..$20 pd. 000,000] 2,000,000) .................. 14} г Расій & Atlantic Teleg..guar. 4%) 25 2,000,000 > i жо % е, SONIS ie ^m n 
Hestonville, Man. & Fairmount.. 966,100| 11,966,100 25% %, July 15, '97. 44 *Sout? 3 Tel e Co... . . 100) 15,000,000] 15, 000, o00 1 % Q. 3 pub 
Hest'nvl'e, Man. & Fairm't..6 ^ pid. 588,900) 153,900 % K 8—July 15, 97. 61 to уме IRL, ңү haa ee ts 25 950,000] 559,528 2% * 8. m Qi 
aFairmount Pk. & Had. Pass. Бу. 501 800,000 ‚000/3 % Feb. 1, '97. | 63 Western Union Telegr ph Ob. 25 9 500,000'8 % 8., uly 1°97. Шу H8 Bt 
Union Traction Со............ $12% ра! 50 30,000,000! 5,986,095; ............. чы 155; i ET e| eef енене | 97,870,000 134 &. Oct., 97. | 86 | шз; 
Electric Traction Oo.. f ++- 297, 9 20 | 718% tDiv. guar. by Postal Teleg. Оо, | е 
dOitizens’ Passenger Ry. ...| во: 800,000 #192500 $3 share 30⁰ -M 
Frankford & Southwark Pas. R| 50 ..... iis 1,816,000 $14 sha'e ae 97, es * е at 
fLehigh Avenue Ry. Co......... 1,000,000] ........: . . . Bell T p eleg. (Ei. 25 1 JH 
fLombard & South Street Ry.. sil ОЭ zv. 1 00 000 A. а О. 35 89 ; 11 Teleph. Со. (of nada. ). oe eon! 100 8, fes ou; 8, 168, 000 2 * 8. 74 178 MS 
dSecond & Third Streets Ry.. 1,060,000 1.076 50 share A, Mar. 97 265 Chesapeake & Potomac Telep. Co.. 100| . o 61 4 53 
People’s Traction Оо...... е 10,000,000 9900 3% A., April, '97.. ... Chicago Telephone Co 100 н 202 v 
gGermantown Passenger Ry.... 1,500,000) [572 R00 $5.25 ahare—1897. 135 Central Dist Prtg & Telg.Co.(Pgh.).| 100 750. 000 EC 000 | he vin 
yGreen & Ooates Passenger Ry. 500,000 [150,000 3 % July, 1897. 132 Empire & Bay States Telegraph Co.. | ...... ein 2 |78 з 
^ People s Passenger Ку....сош. 1,500,000] 740.000; ..... жекип 4 Е Hudson River Telephone Co.. 100, 2,000,000) 2,000,000] & Q. 74% 30 
APeople's Passenger Ry..-.pfd.). „ 750.000) 1277.400) n М o -guar| 50 2.500.000] 2.500, 000 27% хо. 112 1185 £ 
{Philadelphia Traction Oo. .... .. 50 30,000,000) {20,000,000 4 %8—Ар1. 1,'97. | 81: bros idence ктер Co een OO) рея i 87% 
jUatherine & Balnbridge S.. . 50 1800 05 1400. 000 6 % A Mar n Southern New Eng. Teleph. Oo.....| 100| 8.000.000] ..... n eph.Oo..... 100) 8,000,000] ...... | .... 10 m - э 
‘Continental Pass. Ку... ies 50! 1,000,000] 550,000 $6 abare—Ju y, '97. 185 
Capire Passenger Йу. (o... 50 600000 [600000 услу ELEOTRIO LIGHT AND ELEOTRIOAL MFG COS | 
„Philadelphia Cit Pass. Ry. Балан 50] 1,000,000 |475, 000 £7. 50 share July '97 176 - өтү 
‘Philadelphia & Gray's Fy. BE 50| 1.000.000 299,650 83.50 share July '97 86 Boston, Mass.- Mar. 7: Ts 
fRidge Avenue Passenger Ry. 50 750, 000 (420,000 812 share, July '97. 262 Fort W Electri us 
iFniisielphia & Darby Ry. guar. 500 — 200,000: $2 ‘share July, '97. TE ort ay пе ectric Oo.. етее wpe 9 sc. we босо ое СС oe ee MICE 
ji7th & 19th Sts. Pass. Ry. quar../ 80 ........ 250,000 17% % S., July, 97. 157% Ft. Wayne Elec Co. T. Bec. Series A. 06 css wie bus ds hak 3 
jThirteenth & 15th Sta. Pass. а БО 1,000,000 335,000 eii ah. A. „July. 97 270 General Electric Co.......-. com. 100 40,000,000 80,460,000 2% Aug., 1898. aly 81k TA 
¡Union Passenger ee 1 0 — ie оосо [900,000 89.50 hre, July 97 227 VVV 100 10, 000, 000 4, 252, 000 87 iX T. July, '98. | 90 | .. Aue 
ase. Re. ' 5 8 l. РОИ ` 
{West ter, N: Y. V өы , [750,000,$10 share, „July 97 225 Westi nghouse Elec. & Mi Ceca | Sohn 146,200 8% 150 мр 
ochester, — Mar. estinghouse El. & Mfg. Co. pfd. 50 4,000,000) 8,996,068 134 Feb., 98. 51 | 55 | 
8 Railway Co... . 100 5,000,000] 8. 000. 000 16 Westinghouse El. & Mfg. Оо. assent.] 50 11,000,000, 8,195,126 e. : „ шум 
ba МЕТ; и Бо New York.—Mar. 7: | ее 
Reading, Edison Elec. Il'g Co., New York.. у 
jjReading Traction bur „„ .. | 1,000,000| 1,000,000 Semi- an., Jan. & Ју! 5 saison Elec, Ill k Со, Brooklyn..] 190. 10,000,000. 7,968,000 4, 188 133; : 
kCity Passenger RY cire 50| 350.000 350,000 July, 97. Edison Ore Milling Co........ e 0000000 290,000 126 Ae ОБОЙ. 107: 108 = 
[Kast Reading Шеги с Ry.........--. 50| 1.000,00 $1,000,000) July, '97. и 5 Edison Electric Storage Go. Te Ж үз TT — e |o 
St. Louis Mo.- Mar 7: General Electric G. . . r. . fd. 100 40,000,000; 80,460,000 2 & G., Aug , 1898. | #13; 81), : 
Fourth Street & Arsenal Ну.. 50 800,000 150,000 Interior Conduit & Insulation Co 100 10,000,000; 4,252,000 3% * В. , July, '98. | 90 | .. wv 
Jefferson Avenue Ry. Со............ 50 400.000 400,000!2 $ Dec., 1838. = | Guſted Elec, Li & Pow. Oo, pid 00 1000 00% 1.000, 000 Les 4 |. 1 7 
Lindell Ry. о а eee 6965626 100 2.500, 000 2,400,000 1 4% Jul , 97. 124 126 oe озо ое "IP э-э» os v. idu 
National Railway Ho. fl... 7. ... 2.500.900 2'479,000/154 3, July, . +» Pittsburg, Ра. Mar. 7: "ON 
Cass Avenue & з Grounds. «ee! 2.500.000 2,500.00 j ee ™ \legheny County Light Co PECE 
Citizens’ RR... eene 2.000.000 1.500.000 4 56, Oct., 68. w lao least Eud Electric Ligh’ Соо ео gol. уо. "60000 are 107 . И 
St. Louis RR. Боза 2,000,000 2,000,000 2% М, July, '97, 105 X ee 50 800,000 800,000 Q M 10 : a 
зои а e seed se Psi Rea 1999900 2'300 000117 9% July, 97. 170 | 172% Philadelphia, Pa.— Mar. 7: Dei. 
„55 „„ „„ „465 0 6 „ ее ’ aay 
hie Electric Ry. . . Com. о ооо eee 50 | 82» . SENI Col com. 100| 2.000,000 ...... | orere 144% .. Ux 
Southern Electric Ry......6 % pret. 1.(00, 00 1.000.000 g % S., Jan., 96. |100 2% l Electric Storage Battery Co. pfd. 100 8,700 0 ee e 19 | 40 RN 
St. Louis & Suburban Ву.........+.. 2/500/000| 2/500,000| .. ареала Е 55 100 0:00.00. +» 21 | 2 : 
Union Depot RR ·ͥᷣ( „„ 4,000,000) 4, 000,000 8 % A., July, 95. 175 ||*Реппа. Ht., Lt. & Pow. „„ 50 5.000.000 . A p ah: 157. m 57 8 is 
San Francisco, Cal.—Mar. оета e I DEA Poser Oo] ШЕ 5,500,000 50,000 882500 dis. Jun.I9T| l4! a” an 
California St. Cable RR... . ; 1,000,000! — 600,000 50c. monthly. 107%! 109 ‘ --| 10| 187,500 187,500 Бау 10 ) a 
Geary Street Park & Ocean КК...... 1,000,000| 375.000 $2.50 share, 66. 40 | so Miscellaneous. Mar. 7: ax 
Market Street Ry. N бе ` 18,750,000! 18,750,000 Q., 60c. per share. | 5861.) Brush Electric Co. eee -| Бо n 
Presidio & Ferries RR... ( 1,000,000] 550,000) .................. sie 10 liBridgeport (Conn.) Elec. Lt. ns N €— du m 
Seranton. Pa —Mar. 7: Edison IIIg. Co. fas Louis)) Е РБ ено aerate 825 85 dd 
Beranton Railway Go ie ыа» 6,000,000. 2,500,000! . E iu ac е үш B 8 Lu fen 
m Scranton & Carbondale Trac. 555 500,000 500,000 .................. ax 18 [Hartford (Conn.) Lt. & е Co.. SE: 1 . ect 18 | 125 = 
m Scranton & Pittston Тгасйоп Co.. 1,050,000. 1,050, 000 . — . 9 11 New Haven (Conn.) Elec. Lt. Co....| 199 195005 5 ui ти 10 AES 
Springfield Il.—Mar.7 Narragansett (Provi, RL) Klee. Co.) 10% 1,200,003] Lll. hk. oel. . , d E 
РАА , еоооо о a , " i ки 
Springfield Consolidated Ry .. 750,000! 750,000] . . u [Royal Elec. Co. (Nontrealj . . . 190 1000 00% ae 20 2 vat i IT 
Springfield . Toronto enden Ri Liga] шию Тай даа ш [im s 
Springfield Street Ry. .... . — 1.000, 000 1,000,000| .................. Ре 2 Woonsocket (R. I.) Electric Co. a 120 8 . 8, Dec. I. 9. T "n 
Springfield, па Mar. 7 | РЕ 600 699 е е ecc tas 4, К А 
springfield Street Ку................ 200, 000 1, 000, 0008 % A. 205 | 210 ALLIED IND 
Toronto Canada. mr T: USTRIES. mt 
Toronto Ry. Coo e 6.000.000 6,000,000 134 % 8. 10214. 10 „% Boston Mass.— Mar. 7 e 
Montreal Street Railway Co.. . .. 4,000,000) 4,000,000 4 % 8. 202 | 264 American шене Heating Оо......... 50! 10,000,000; . . 05 | 07 тас 
ing D. C.—Mar. 7: treet Ry. & Illu'g Properties... pid 100! 4,500,000 1,248,700 $8 per sh. Feb.1,'97 .. | + up 
. 50! 500,000! 800.000 ................. 6 Electric securiues Сот pid 100 Trases] ыны Je Feb., 56. |80 | 8 бы, 
Capita V . 100 112,000,000 12, 000,000 бе, per sb, Oct. 97. 759! 7554 |New Y OPK.—Mar. 7: iv 
b соно errr ease tere ee ' ` 5 A. 1 
ЧЕНА & Soldiers’ Home Ry... Seh 707,000, 652,000, (^ —— 1 D e „ ed soccer eee —* * % а . Чч 
Georgetown & Tenallytown Ry. ‚ 200000 — 200,000 bos ^l] . [Safety Car Heating Tlichiiag Og өөө р зз e ss 
Metropolitan KR. C(ooõ. even ,000, 487,180 2% "< Q. 120 121 Worthington Pump Co........com. 5 500.000 IM m e br ep, 
Worcester, Mass. Mar. 7: .. Сонаны nid 2000000 7 X 89 | 90 | 
Worcester Traction Co........com,| 100 8,000,000 8,000,000, ................. 5 | 1. [Philadelphia, Pa.— Mar. 7 us 
Worcester Traction Co.. 6 % рѓа, 100 2,000,000; 2,000,000 3 % S., Sept., 97. 8 | 97 Acetylene L. H. & P. Oo $25 d. qu 
Worcester & Suburban Street Ry... 550,000 542.500 4 &, 1896. Electro Pneumatic Trans. Co.. д tes sone 5 j- бең 
WIIkesbarre, Pa.- Mar. 7: Untied Gas Improvement Co. serip. seen es — HM I es 
elsbac mmercial Co..... Lis sece M | 
Wilkesbarre & Wyoming Val. Тгас. 100; 5,000,000} 5,000,000 1%, Jan., '97. 24 29 олан Commercial Co ytd. аса я EG 39 Ш " d 
Unlisted, Paidin, ТРЧИ paid, | Outstanding. VC „ 86 88 an 
a Leased estonville, Man. & Fairmount Passenger Ry. for 6 & on stock per a E Que и esas E dd 3 ү 
b ужен рүш {Electric, People's and Philadelphia Traction companies, Fixed ВЕЕ Pittsburg, Pa.— Mar. 7: КЕ 
аас indebte ness of constituent and leased companies assumed by Union Traction Com- Carborundum Mfg. Оо...... +з 200.000 У 
д o Practical Iyali shares owned by Union Traction Company апап Underground ОвЫе бо... 1,000,000 Q 101% 108 LE 
4 Lase 0. та поо н аа Аш Ry. ол by Electric Traction Co. . —Mar.7: ae 
Controlled by Frankford & Southwark Passen Rai неу m г Oo.......com. 1 - 5 | 18 б 
Leased to People's Passenger Railway at $6 par share ет * Са o „ pfd. 2.800.000 2 X 69 78 CUR 
К Majority “ 5 e 5 88 | 41 tr 
{ Leased to Union Traction Company. т Heating Oo. q 1, r 85 87% N. 
Johns-Pratt Co... 250, 0003 8, pas. Feb div. б. 
i y pee transferred to Union gee бошрайу. *Pratt & Whitney o ы лы: uices wee .. |102 io 
jj Leased to United Traction Co. at a rental of $10,009 per an. in 1866-7-8, $20,000 р. a., in||*Pratt & Whitne бое e —.— I 10 М Ke 
pig peas and үе ‚000 per annum thereafter payable semi-anuually, rental declared ae a fa divi- BMC Seba bo. d ра — € С н h 
d of 10 uaran well-Blerceo Oo..............pfd. dct атат ul 
:.... ТА Bhule Boling de SOT baie aon, [Uf 18 $ 
r 2 „ „ „ „ фов „ оке "tre Р ^ 
m Leased an operated by the Scranton Railway Company, f formerly Seranton Trae. Oo.|| *Unlis ecco А 88 00 = i 
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„ Date о! ny, N. Y * 
. The Alban lation 5 "AS eren d 
ZEE. The yR Mar e| periods 
ko o Alban Ry. бо ‚7. 1898 P 
B tt 4 ТАР Bid. | A ASSE 
| tT e & R. n. м t... 
5 ону Татре & Б.а whe. fe $500,000 $29 N AILW 
way Co RR tg. бв 750 ‚000 АМЕ. АҮ 
у 755 2d mtg. 288 427.500 1905 à 
ie | — . by Al Ext г» трн 875,000 1980) J. &. New О Amount. 
ча у and bany R xod 850,000 1947 M; & М T Ca Date oj plea uthorized 
* Interest у. Co .. 150 19 . & 111 ane nal My Qu ns 
х guar. 000 |1919 M.&N. % + ае — Feb, 28 T M Int 
po as ids hd od EE те RR. 18t tg | Due} periods. 
| Lee Quotation „„ 105 scr ce Cty Me Mist ides | Bid. 
id Baltimore City Peat - Mar. 7 Ол s City & ) n Con st mtg. бе| $150,000 Asked, 
E. Ва! more Tracti R , 1898. N orleans Са 3 1 tg. Б. 5e. "x " 
£ timore on У. . -lst {8 ns Ra rro RR.. Is st mtg. а | 5,000.00 50,000 
Bal. Trac. Со Oo exten. d g. g. 5s. 5 N tg. E. 58. 416, Еле M. K 
"e. rey ӨМ n. & m 2.000 | 23.500 t.R eee mt 58. 5 ,500 ,000,000 899| № N 
1 . uM See гаан Гаде ЕГ Ба 1 . 8000 75800 |1908 MEN. | 100 
m Low e m . ^ , , чун ч i : ' Є LI cae 
a & Suburba y. е р g. g. 58 1,250,000 1809000 191 000 odis Co.'s ap a ead mtg. бе, 800 000 сето 1943 3 AD mul. 
a etropolitan Elev. Mi 773 mtg. E. Be 96. жаа 929 M. & N. 1 Ne ng. g. bonds Or- 000 800,000 1907 F J. s 110 
р — Ry. (Wasi = mtg. g 8. E equus ,750,000 1901 M & N. 15 T At Date o W Yo . 75.000 1912 J „&А. 96 0 
MF t8151 ash Ist m 54| 8 ‚000 117 1942 .& 8 115 6 lanti f Quo 2 PK : 1906 .&J 108 9744 
6 000 . t ‚000 000 J A cA ta : 4 
тте 0 oo ln escrow to A cos Е. ч 1.000000 8 580,000 1912) J. rag 128 107 e Он ache 7 ды, 9176 '99 
— Up eR 1,850,000 8.000.000 125 MAN 112 fAtlantic Av es 1898. б 
aaa es ome Mass mtg. bds. 1359908 = 8 D. 112 as." Broadway & SE) Mies e 80 1.800 Se 
Bosto n + * 925 TY & . 5 7» ro ve. ee ‘o . Ў * К 
bs West End 2 * F. & A m з Hine Minds Axe: Ist cons, m ote oe ез De 
1 1 1 — End Street Em mt | 11974 121. EU E 1st tg. g. 5s. 8,000,000 98355 1934 J 
E 1,674 2 Deben. g. be.] 5,87 21 Brooklyn Surface eee a eh 58. 580 1,968,000 1909 M & J 
t Ing bo нано "Deben. р. 4 56. 8, 9,000 | гоо M city RR Git co imig. 58. 0⁰⁰ 7,650,000 1931 A. &8 pei 
d. ? t x n: of w to . Е. 4\s ,000 000 8,7 000 И! rook } City & ^ Co &B man. 2d ite. 5s 500.000 1 500. 11948. i & 0 108 90 
x m abso re . 2.000, 8 * 1 Вго yn,B Ne Ist mt sa 1,125. ‚500,000 | d 1 
rbed co tire ou ,000 ,000,000 924 J В okly Bath & wto cons g. 58. 1 ‚000 500,000 1904 &D 08 109% 
i Char mpa tetand- 2,000 1902 &D rookl n Hei W.E wn. Ist mtg. 5s. ,000,000 1,125. 19 J.& D 122 12 : 
D leston nies. ,000 |191 M.& N 162 Brook yn, Q' ghts RR. RR 855 mtg s.| 6,000, Me tats b J. & 1054 123 
: EE Quotation i 1 ah i 105 Brooklyn Q's Co & Suben Чен ше 5 70 00 6.000.000 1905 . 1 105 
2 ios Me . S. 108 105^; B 0. & Sub'n. .mtg. «| 1,000, 2( 000 1941 J. & «116 112 
. Ы harlesto Stree r, 7 1 2 $ ers pid "m Sub' .18t 5s. ә ,000 ,000,000 | 041 J sacs 
n — n City ну: eee | jx Hast P'k P PU tas n.. Ist ed 58. 8 асса 448,000 |1989 J. & J 4t *102 
tContro Fess b em Со га! Or ЖЕ, К. Fer v RR 1. g ns. 58. 888 250.000 1933 J. & J 15 107 
Wr lled 56 lst tg. 5s Coney ossto .RR y RR old 58. 7X '000 3,5 194 .&J 111 115 
| by О mt ы 500 2D Isla wnR Ist Ist r 8. 7,000 3 0.000 1 A 2 
EJ C harlesto Е. ба. ie non Di . Dock m & HB Ri- cons eae 7 000 2.750.000 1941 J & O 85 116 
i 3 п St R ,000 47,000 | 744 Dock T d & Brooklyn I Р, „lst ^ tg. 78. 1 00,000 5 181.0 1941 M & J 108 90 
Date о ohleago Il . Ry .Co. ру 1906! J. & TA Pa Ho Bd'y Bat'y LRR. Ist itg. 68. 200,000 E) 1945 M.&N 107 23 
Chicago M eee M 1. а раб E аа AE QU BST y кеппи ge 250,000 1,200,000 [tc e an 108 
х Chicago Pass 5 | lea, t Man. & b Nich. As e %4. 1,000,000 250,000 1922 rep m | 
| Chicago анала ib o ini i | Metropoli & t N. Av. e 6 % 1,100,000 нун 11903. M.&N 118 108 
s hicag o & So B er AME RA к.4%гв.| б | Scone "ian St Ferry ЕН. te in бы. 1,000,000 1,100'000 1939 3 K ЖЕ 118 115 
Ohi 0 & So. 8 de R. Ag rege mtg. ôs. ‚000,000 8 5 у Со R. Ist . Inc. бв. ,200,000 1,000, 1914 D 101 122 
reo side R T. ‚ mtg. 6s. ээч | Me "peel v cien gis mtg. K. 5 1,500,000 10 i 2m x ue hor 105 
^ Hauen W. MD БТ Da bile a mtg. E. P 1,000,000 400 900 1901 South Ке poets А Jen. E tr. 5 12 90900 поо ЕР + & ^ 97 17 
| pere die vated RR..1 1st mí dion | 1, 000 J. K авна „Бу (L1... .- In lig ba) 0 09,0 5,000, 118 Y 100 | 20 
кү Korth Chicago St. КЕ. Samer ДУА 8 7.300.000 1820 f. 0 Twenty-third т ieee 5. 60,000 1500 000 190 M ey 0 бу 
Pr: . 4. RR. 1 tg. g. 58. 040,000 750.000 1929 J.& D. | 1 "went third Bee el. tg. к. 6 300,000 1.600 000 1997 Mas. 121 lis 
D North 90 5 О RR... ber 18 Е 56 о 5000 10 1. ED. eer mE Street у st mtg: 5 хоор | юш 4 ЕДА. [In % 
; West MEO am ее СЕН. rA d 5a. 5,000,009 3.781.200 1982 N e By scies let к. g. 58. 5 oO 1,500 о 1909 J. &N а) IS 
West С cago S Ry... 1st eb. 6s ,171,000 15,000, 1928 3 We IT | 1,035 ster El ry) E LE itg. бя ,000,000 850. ) 1922. Lb&Jg. 108 TEF 
West Chicago St е сог mtg. бв 500,000 87 OQ 1942 J. KJ. 104 ͥ onda ,000 in es ectric R ates panon 5% 1504 5.000000 1919 J. & J. 101 110 
iW. hicag t. RR. аса 180]. 4a. 500.000 000 11906 HS А. of о е | 184,8! Scrow Rus inte бә, 150000 1 000 ls Jte ^ 115 105 
ET iW. Ohlcago 8 St RR өөө ө lst mt us. 2 500. 500,006 906 ] & А ere * . obli 50 000 to ret 1st mt 5a. 2 28885 4447 | 987 À 9. wq 1 
эч St. R чаза Debe g. 5s. 4. ,000 500 1911 T ap. 5124 55 a igatio in ese {гер g. 5в. 000,000 150.000 1909 J. & J. 02 117 
л [Bedeema R. Tunnel dera у А 88 200.000 1900. T S. | 10115 52 1502.000 1 row to ret en. mtg. 500,000 2.000.000 1906 i & J. 19314 107 
ES Div. By. able at option lat mig. 5e 12,800,000 ны 1 PEA 103: 10 tg bonds, escrow to ire maturin 500,000 |1948 Ka A ru vod 
uh эма Bs Co., assumed by Obi N ,500,000 4000 809 1911 M. X N. 10311323 tt Guar raat $50 retire Ist s 3| J. & J. 104% 10% 
"EM = Ed Ment. Jes uri e „ e ae | 18 
; ; 2 А — 14 * 5 
ù t (1108 ject to Ошак Bt 1 4 F. & ** 9 4 1015 9 || D ront y. Co 
: ca . | 41; | ' f ate О . 
1 Dand interest, after Oct o SE RE. A. 161% SET [Тотон St. UR RT 
ry ; Int. Id id W. СМ 1. 1899, at | T Рф Bt. R e er 7. 189 
x Cin W.Ohicago Sl. RR. | $600,000 In ce MER di une 
p Date einna 4. RR. Co. | scrow gle trac tg. R _5s.| 2,500 
ase о of Quotat ti, O ‚ Co. | Р Раса 1528. | 418501000 
pin. New. А Оо Rea ON d hee Det 1 DkRS US 850,00 | 220000 1 
— na. SM & Db Ry Ist 8 1898. | | Continente! ee n 1901. 2,200,000 794 M & 8 
| are rae en F. jm al P Salar .& 8, 
Г 80. Adame & Eden Pic l mtg g.5 | $ гарез, Rv. Ry. Mar. 7, 1898 & 8, М 2 
zt сата 3 In..lst mtg. 6 s| 8,000 | B Gute „ 18 As p 
ii ai & Oin. Steen бө. red |e | Берре SEED, а St. Ry A cm 111 7 
Газове . Ry... . - lef RISE DAI 100,000 : 8 1922 J | | er els н Ry. ASA ES Ist ng. 7s вою 
000 vci the Oi an mtg. ба. ансо 189000 1900 A d 1001.7 Xe Das. Ry... 5 9 ө nite, 6s 83 810,000 l 
T redi chy 9 ‚000 31.800 [1908 А 17 | 30) Ра. jc. M M ie Ta pape 200,000 | 909 J 
A Cl retire t. R 100,000 250. 1906 .&0 75 | Phi . City e BF ionian Оо 2d n g. 78 50,000 100. 1900 .&J 
yi Date evel relate Co : 4 000 191: M. & S. 111 T Rares i it Ry Bik. ra, itg. 5в` 250.000 "000 1898 TT у 
+) of and tg. bd 00,000 912 M. & S. 107! Ж. алараа агас СЫ R . trs. ‚ mtg. 5в` 250,000 | 250,00 190 J. KJ. ; : 
UE. aBrook] Quotatio „2 в. 1932 J. & 8. 118 1073 (Unior nth & 1 rac. Cc ursa 8 E 8 12 800 250.000 |1 l| J. 2 ° 
HE 5 n- Mar. ba haa n On ce ade С пик: Be 113500 | тю MORE |с: z 
Cin, New't & бот. St. Ry r. 7, 1898 | АКЕ Went E Louer dic pig Pire ll. tr. g га 828 367.000 $4 7 23 з en 
Cleveland Ele Cable Rx Pi nib | Е sh Phil Td eee mtg. 7s. 1.300.000 200,00 ien M A 1155 " 
. u | 55 2 z vores eae: а x | M. ads 
: rd: Si iS 2888 E io CXII. EIER i 
iE р » : Y : | | e * . ss lat m „4=.| 29,7 Ш | | . F 
i Lorain TO" (ind RR. ^ mtg. g. бв, 4898 600.000 | Dex for as does рк AEN: lst mtg tg. 7s. 735,000 Sho ene 1903 i ЖА 81 
d tSt. n (0. nd.) Elec. Ry mt g. бв. 2,000,000 2.500. 1903 № eople' е sh 5 2а m g. 66. 250,00 29.724. 1911 & O 104 
R ) St lee . 261 E. 8 500 ' 00 000 М я T Ares AW mt 9! b ' 24.87 | A 
tA у. ree X - g.5 , 2 ' ‚& ra о е g. 50 ‚876 1 Ь - 1 
> Oo., G t Ry Ry.1st t mtg в. 1 888 2,000,000 1922 J 8. 105 ction T f the re iss 58. ano ond ur. | 945) A & 0 . 05 
„15.5000 rand Rapids. per g. e 1000,000 1,249,000 19 : EY 10055 106 | Pittsb Ed he Electric a ә eS 246,000 1205 4 0. | Mois 
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Amount. 
— е 
NANE. Anthorized./ Issued. [Due periods. | Bid. | Asked. | ing 1140 ill o 
ө , 0 
St. Louis. = ше foreclosure sale of the Inclined Plane Railway at Cincinnati is advertised to 

Date o/ Quotation— Mar. 7.1898 | © piace April 14. 

Fourth st. & Arsenal St. By..1st mig. ба. The gross receipts of the Hartford Street Railway Company of Hartford, Conn. 
ore Avenue Ry. els zt ба. 240.000 200 000 1006 MEN. 101 108 within the city limits, for the year end ing December 31, 1897, was $406, 525.83. 
ue aD. NEN It mig. бе| 1,500,000 | 1,500.000 |1911| F. & A. | 1054 | 107% The Park City Railway of Bowling Green, Ky., was soll under foreclosure Feb. 
{Mound City ЕВ. Go...........Jat mig. te. 1,000,000 700,000 |1916 M. & 8. | 105 106 ruary 28 and purchased for $23,350 by the Fidelity Safety Vault & Trust Company of 

vople's RR. Co...... слаб о: 6e.| 12500 | 1250001902 аю | oa | dot [оозе Ше, the mori gage trustee. 

Аз, dos RE Oe SEM posed mtg. 7s. 75,000 75,000 1902 M. & N. 97% | 109 : А fire in the “South” exchange of the New York & New Jersey Telephone 
St. Louis & R. CIR ODE юш. = ыо 800,000 1904 J. & J. M Company, 559 Fifth avenue, Brooklyn, N. X., on the night of the 4th inst., damaged 
,, Que eee ce Saleen ор о 
St. _Louts & Sub. Ry. mtg. g. 58. 2,000,000 ? F. & A. lei imis Matthew Bolles, who died at Boston on the night of the 1st inst., was the oldest 

А оше Sub. By... Неге Gore ane 5в. 800,000 | 300,000 U ......... 60 64 member of the Boston Stock Exchange, and was until his death the last surviving 
Taylor Avenue St. Ry. Еру © ^s 00 Gon M EN 118 115 charter member cf the Exchange, which was founded in 1834. 

nion Depot RR. Co....1st cons. mtg. бе. 1,091,000 4.40 n UM The New York Senate Committee on Miscellaneous Corporations has agreed to 
Union Depot RR. Оо......... Cons. mig. Gs. 8.500.000 АЈ 113 114 report favorably Senator Lamy’s bill requiring gas and electric lighting companies 

fQontrolled by 8t. Louis RR. Oo. to pay interest on sums deposited with them by consumers. 

Controlled py Union ре 1ER: Oo. . The Chicago City Railway Company has mapped out changes, extensions and 
$200,000 in escrow to retire 1st & 2d improvements of its system for the present year to cost $2,900,000. The cable system 
еы = will be abandoned for an underground electric system costing $1,000,000. 
боо, n escrow. The Boston & Albany Railroad Com i і 
.000 1 | : А! pany ав an experiment has lighted some of 
BHL n escrow to retire lst mtg. its cars with electricity, the system used being that of the American Railway Electric 
San Francisco Cal. eat tay ODIDRU: The B. & A. Railroad is the first New England road to experiment 
Date of Quotation— Mar., 1898 VV 
California St. Cable RR. It mtg. g. бе. 1,002,000 LAJ iis _ Attorney-General Knowlton, at Boston, has rendered a decision against the Pipe 
tFerries & Cliff House Ry. . . Ist mtg. ба 650,000 M&S Mass Line Gas Company, which in effect declares that the $1,000,000 stock issued by the 
ыо, Park & Ocean Bit Int. mtg. e. 1,000,000 A.&O. |. 102 DRY is illegal because it was not authorizeu by the Board of Gas and Electric 
: . Co..... Ist mtg. g. ба. 8,000, J. & J. iz | 129% А и Commissioners in accordauce with the provisions of the statutes. 
Ne litan Ry. Co................. 
lont Cable ed 5 4 е 3990000 о The New York ‘‘ News Bureau" has increased its dimensions about one-third 
fPark & Cliff House RK... let mig. 68. 350.000 „ and made several typographical improvements in its columns. The ugly yellow 
га & Ocean RR. lat mig. ба. 250,000 J. & J. 110 | 115 4 paper on which it was printed has also been superseded by a handsome drab-colored 
55 N . Ist mtg. ба. 700,000 M. & S. 119 | 122 paper very pleasing to the eye. The “Bureau” asa financial newspaper has made 
: tOontrollcd by Markel Ry. 0. 58. 1,000,000 M. & N. 109% 110 Itself a necessity in Wall Street circles. 
Washington D. C. The Pittstield Electric Company of Pittsfield, Mass., held a special meeting re- 
Date of Quotation—Mar. 7 1898 cently and voted to increase the capital stock from $100,000 to $125,000, aud to in- 
Belt Ry. Co 0 ' : 500 crease the bonded indebtedness from $75,000 to $100,000, provided that leave can be 
Солы 8 E ре S0 on J. & J. 50 65 obtained from the Board of Electric Light and Gas Commissioners to do so. 
Eckington & Soldiers’ Нот. mtg. 6a. 200,000 eas e 160 . Application will be made in a few days to the Philadelphia Stock Exchange to 
Metropolitan RR. Co.....Coll tr. cons. ба.) 500,000 J.& J. | 120 | 122 list the Pennsylvania Manufacturing, Light & Power Company $15,000,000 stock and 
1$50,000 in escrow to retire 1s$ mtg.bds. $15.000,000 bonds in the unlisted department. Application is also to be made shortly 
Miscellaneous. to list securities of the United Traction Company of Pittsburg as follows: $17,000,- 
Dute of Quotation— Mar. 7. 1898. 000 common stock, $3,000,000 preferred and $4,725,000 five per cent. bonds. 
Bridgeport Traction Oo.. . . Ist mtg. бв. 2 000, ооо A mortgage for $150,000 given by the Leavenworth & Lansing Railway Compan 
TEM M: 6»»»̃ᷣ7 ae ss 5,000,000 Pate 195 de to the United States Trust of Kansas City has been filed in tlie Ше of the Register 
Crosstown St. Ry. (Buffalo). lat mig sk 4,000,000 M.&N.| 70 75 of Deeds at Leavenworth, Kan. Gold bonds bearing 6 per cent. interest and falling 
Columbus (O.) St. Ry... . let cons. g. 5s. 3000 55 M. & N. 107 109 due January 1, 1918, are to besold to build and equip the road. A large portion of 
orisclidated Traction (F. J.).1at mtg 57 18900 885 ы ri 5 1025 Ке the roadbed has already been completed. 

, , yd s В 2 t ` . А = : 
oe 2 " RI (Со о о си 2,000,000 J. 4 P. 08 The report of the Nassau Electric Railroad. Brooklyn, N. Y., for the quarter 
Denver Con. Tram Сос Con: m- E 95. 488 J. & J. 93 97 ended December 31, 1897, filed with the Railroad Commission, shows: Gross earn- 
Louisville (K y.) Ry...18t cons. mtg. g.5s. 6000 ceo 4.931 000 1930 A. & O. 97 ings, $130,707; operating expenses, $260,075; net from operation, $170,026. In 1896 
ро, St. Ry. Ist cons. mtg. g. 54) 5,000,000 | 4.050 000|1919 J. à J. 118 113% | the gross earnings wer- $367,782: operating expenses, $237,365; net, $130,416. There 

No. Hudson Co. Ry. (N. J.). Cons. ntg. 5в| 8000 ооо | 2'378'000|1928 1 PE 92 94 was a deficit in 1896 of $25,088 and a surplus in 1897 of $4,471. The total surplus in 

No. Hudson d E d mtg. 5e. ion |. Сышосоно M NCC T ona 1897 was $224,321. 

No. Hudson Co. Ry. (N. J.) . . . Deb. бв. : АИ еы : . 

Paterson (N. J.) Ry. . . . Cons. mtg. g. 68. 1 Б 089 1 COE rens F. & А. 118 | ..... The New York Court of Appeals has айїгшеа the judgment in the case of Anna 
Rcchester (N. Y.) Ry. . . . let mtg. 58. 8000 ооо | 2,000 000 1880 A ТЭ De 10874 C. Erickson, who obtained a verdict of $23,000 against the Brooklyn Heights Railroad 
St. Paul City Ry. .... . Cons. g. 58. 5,500,000 4.298, 0001887 E = Company for the loss of her leg in a trolley accident. The judgment, with the ac- 
St. Paul City Ry. eene Deb. Е. 68. 1,000,000 | 1,000,000/1900| `` 80 9276 cumulation of costs and interest, amounts to nearly $30,000. 

1819000 in escrow to retire lst and The Siemens & Halske Electric Company of America, Chicago, has sued for ап 
d mtg. bds. accounting with the Wells & French Company and О. W. Meysenburg. Mr. Meysen- 


burg was president of both companies, and it is claimed was more interested in tbe 
| rae ne fis Find е or E & Halske, and in the transactions һе. 

ween the two companies во favored the former company as to inflict an alleged loss 
of $100,000 on the latter. pany nilict an alleg 


Roswell Miller, president of the Chicago, Milwaukee & St. Paul road, is reported 
to havestated that it bad been decided to equip the Chicago & Evanston division of 
the road with an electric trolley system. "This branch of the system is devoted ex- 
clusively to suburban service. It has never paid. The change in the motive power 
from steam to electricity is to be made with the view of reducing expenses and fur- 
nishing improved service. 


The litigation in the United States Court between the Knoxville Street Railway 
Company and the Rapid Transit Company, together with all court costs, etc., was 


,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
47760, 000 in escrow to retire bonds of 
C. C. Si. RR. Co. 
$57,000 іп treasury. 
$960,000 res’ ved to redeem prior liens. 
20,000 In escrow. 
With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quotation—Mar 7, 1898 


Edison Elec. Illuminating Oo., Boston.. 2,026,000 ented : 154 ME id 
General Electric Oo.. gold coup, deb. 5«..| 10,000,000 | 8,750,000 |1922 SUAM 101м| LU „ үнүнө ҮМ a decree handed down a few days ago by Judge Clark in the 
Pittsburg, Pa сазе о е Union Trust Company against the Knoxville Street Railway Company. 
Dat ion— Mar. 7, 1898 This final settlement of the litigation between these street railway companies is in 
of Quotation ™ Маг fs : anticipation of tlie consolidation deal, and i te d ti he title of th 
County Light Co бл 500,000 1911 J. & J 05 . „ % is a step toward perfecting the title of the 
ac hens City Elect ае Ligh 43. 280,000 на A AG 105 | ..... properties for the new purchasers. 
Westinghouse Elec. & Mfg. Со..Зсгір вв 195,570 osse esas M. & S. d The net income over and above all fixed charges and taxes of the Consolidated 
Miscellaneous. — (Mar. 7. 1898 ) Railway Company of Baltimore for the first six months of consolidation, as given in 
Edison El. Illg. Оо. (N. York) Ist m. 5a..| 4,312,000 | 4,812,000 |1910 1112 the treasurer's report read at the recent annual meeting, was $328,585.20, against 
Edison El. Ше. Co. (N. Y-) con. m. g. 5s.| 15,000,000 | 2,1*6,000 |1993 116 ...... бии the income ot the separate companies for the same time in 1896. The 
Edison Elec. Illg. Oo. (Brooklyn)....... 2,500,000 | 1,500,000 |1940] ......... 111 112 stock holders passed a resolution commending the directors for their good business 
Edison Electric аа elphia).. 4000 900 er ces 108 | . management of the company. 
on Illg. Co. (St. UB). ees ert hs ,000, ec... |1923 F. & A 60 Р 
аг E Co. (8i. Louin). 161 mig, 6e. `500,000 vrbs 1909| A. & О. | ec... 61 The running of trolley cars across the Brooklyn Bridge at a toll of five cents a 
Ho. Elec. Lt. Co. (St. Louts)...2d mtg. 66. 600,000 ess |1921 Cr. car, it has been discovered, has reduced the revenues of the Bridge so materially tbat 
United Elec. Light & Power Oo(N. Y.)..| 5,000.000 30 75 90 the structure will no longer be БЕП cupporine nnd & porton-of eee ef 
penses will have to be paid witb funds raised by taxation. Attbe present rate of 
TELEPHONE AND TELEGRAPH. loss it is estimated that the Bridge receipts for the year will not be more than two- 
thirds of the sum received last year. Commissioner Shea has prepared a report 
Miscellaneous. which shows that the Bridge receipts on February 22. Washington's Birthday, were 
Date of Quotation— Mar. 7. 1898. T ps mero fi SE He be oe 1 1897. On February a 1897, the 
Telephone. «eroe 78. 998 F. & A. 100 1 - 9—79 on February 19, 1898, they were $2,221. These figures in- 
wort eo BA ун" ph Co... "IPITTPILTEII 78. 0 %%, 3 2% % |зэеэззв 200006 • ds lot dicate to ото extent the falling off 1D the receipts. Ав {һе Bridge loses the trolley 
N. V. & N. J. Telep aT со gen mig i T MEE HEUS. 108 | ...... companies gain. 
P ˙ TTT . ä The directors of the Commereial Cable Co. have declared the regular quarterly 


dividend of 12 per cent., payable April 1. Books close March 21 and reopen April 2. 
The report of the company for the year ending December 31 last shows net revenue, 
after deducting all expenses and $11,750 for depreciation, of $1,200,155, an increase 
of $78,502 as compared with the previous year. The net revenue of the Postal Tele- 
graph & Cable Company, which was purchased by the Commercial Cable Company 
on January 1, 1897, after deducting all expenses and setting aside $60,000 for depre- 
ciation, was $645,185, making a total for the system of $1,845,341, out of which 


ALLIED INDUSTRIES. 


Miscellaneous. 
Date о) Quotation— Mar. 7, 1898. 


American Electric Hesting . . . be. 600,000 | 500,000 


e 15 .19 
28 


Armington & Sime En А OO. . . 67e. MÀ eee „ O EZTET) op th h b id М te h di à 
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EDITORIAL NOTES. 


In an editorial in our 
issue of December 29, 
1897, we commented at 
some length on the 
methods of the New England Gas & Coke Company 
as set forth by Mr. Lawson of the well-known firm 
of stockbrokers, Messrs. Lawson, Weidenfeld & Co., 
of New York and Boston. 

Mr. Lawson’s exposé regarding the above gas com- 
pany, which appeared in several daily papers, led us 
to believe that the scheme attacked was another of 
those nefarious projects which are carried through, 
to the sole advantage of the arch conspirators, by 
means of glowing promises that could never be ful- 
filled. 


The New England 
Gas & Coke Company. 


As stated in our former editorial, the New Eug- - 


land Gas & Coke Company got control in some way 
of the Boston, South Boston, Roxbury and Bay State 
of Massachusetts gas companies, doing over two- 
thirds of Boston’s gas business. The Bay State Gas 
Company of Delaware, that controlled the Boston 
Gae Company, purchased the Brookline Gas Com- 
pany from the Standard Oil party to end a competi- 
tion that was seriously affecting their :nterests. The 
Bay State Gas Company of Delaware then caused a 
contract to be made whereby the Boston Gas Com- 
pany agreed to purchase each year a certain amount 
of gas from the Brookline Gas Company to enable 
the latter to pay all its expenses and 10 per cent. 
dividend on its capital stock. 

In the thirteenth annual report of the Massachu- 
setts Gas and Electric Light Commissioners, which 
has recently been issued, the following statement ap- 
pears: >` 

The board’s attention has been called to а con- 
tract between the Boston Gaslight Co. and the Brook- 
line Gaslight Co., which provides that for a term of 
25 years from May 2, 1896, the Boston Co. shall 
buy of the Brookline Co., annually, such an amount 
of gas as will, together with the sales of the Brook- 
line Co. to other customers, enable that company to 
pay all expenses, including expense of manufacture, 
depreciation, etc., interest at 5 per cent. upon 
Brookline bonds, 6 per cent. interest on promissory 
notes aud other obligations then issued, 4 per cent. 
upon future notes or obligations and a dividend of 
10 per cent. per annum upon Brookline capital stock. 
Price to be paid for gas $1 per 1,000. At the time 
the contract was made there was no reason to doubt 
the ability of the Boston Co. to either manufacture 
all the gas needed or purchase a sufficient amount 
from the Bay State Gas Co. at a lower price than 
that named in the contract, 

The Boston Co. has purchased no gas under this 
contract, but upon tender by the Brookline Co. has 
paid at sundry times during the year ending May 1, 


H 16, 1898. 


No. 10. 


1897, about $67,000. The Brookline Со, has thereby 
been enabled to pay from the treasury of the Boston 
Co., but not from its own earnings, interest on all 
its outstanding liabilities and 10 per cent. upon its 
stook. The contract in question was made ata 
time when the Brookline Co. had been unable to 
secure from its own business a fair return upon the 
necessary investment. The contract must be regarded 
as one of questionable public policy and of such a 
character as under most conditions might be abso- 
lutely unlawfal or fraudulent, and should be abro- 
gated.” 

The Bay State Gas Company of Delaware was 
ultimately forced into the hands of a receiver, and 
was obliged to turn over the management of the five 
local gas companies in Boston to the Standard Oil 
party. The understanding was that the Bay State Gas 
Company of Delaware had the right to take back 
the management of these several companies at any 
time it could see its way to settling, $9,000,000 of 
Boston United Gas bonds, first series. The Bay State 
Company was on the verge of resuming the manage- 
ment of the various gas companies when the New 
England Gas & Coke Company stepped in and pro- 
ceeded to negotiate with the Standard Oil party for 
the purchase of its Brookline and Dorchester gas com- 
panies. 

In the report just issued the Commissioners review 
the incorporation of the Massachusetts Pipe Line 
Company, which represents, according to Mr. Law- 
son, practically nothing but a charter, its contracts 
with various Boston gas companies for their supply 
of gas, and its contract to purchase gas from the New 
England Gas & Coke Company. The Commissioners 
say : 

The knowledge of these transactions has so re- 
cently come to the board that it is difficult at this ` 
time to fully appreciate their importance. One pur- 
pose, however, would seem to be to offer to the 
public upwards of $27,000,000 of new securities ` 
free from the restrictions and supervision im posed 
upon regularly incorporated companies engaged in a 
kindred business, and free particularly from the 
provisions of chapter 450 of the Acts of 1894, whioh 
prohibits gas companies from issuing stook or bonds 
except as approved by the Gas Commissioners. At- 
tention is particularly called to these facta aa consti- 
tuting а notable evasion of existing laws passed for 
the mutual protection of the investor aud consumer 
with the suggestion that if any check is to be іа» 
posed upon such а course, some additional legisla- 
tion will be necessary.” 

As cou'd readily have been foreseen, the Commis- 
sionérs recommend the abrogation of the Boston Gas 
Light Company's contract with the Brookline Com- 
pany, and condemn the action of the Massachusetts 
Pipe Line Company. In this same report the Com- 
missioners give some details relating to the operation 
of municipal gas and electric lighting plants which 
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should prove interesting to those who advocate mu- 
nioipal ownership. The aggregate returns of 14 
municipal gas and electric light plants show for the 
electric light plants as follows: Total receipts, $52,- 
106; expenses, $122,261; net loss in operating, 
$70,155; interest on notes and bonds, $25,955; de- 
preciation, $39,777; loss on jobbing, $273; total coat 
of street lighting, $136,160. The operation of gas 
plants shows a net loss of $9,839." 
«X 3€ + 


A Special Commission ap- 
pointed by Governor Wol- 
cott of Massachusetts some 
time ago, to investigate the 
relations between mupici- 
palities and street railway companies, recently 
handed in its report, which has created considerable 
interest. The Conimission's recommendations were 
made after one of its members had visited a number 
of European cities, and other of its members had 
examined carefully into the relation existing between 
municipalities and many of the most important 
street railways in this country. Like the majority 
of State Commission reports issued in Massachusetts, 
this one is exceedingly thorough and complete, the 
conclusions of the Commission having since been 
embodied in two bills for presentation to the State 
Legislature. The principal propositions of the Special 
Street Railway Commission’s report are as follows : 

““ 1. That she corporation tax now-collected by the 
State on the excess of the share value of a company 
above the value of the real property be distributed 
to the cities and towns containing the trackage of 
said company in proportion to the mileage in each, 
instead of as now, to the localities where the stock 
of the company is owned or held. 

'2. That where dividend payments go above 8 
per cent. the street-railway companies be required 
to pay into the State treasury a sum equal to the ex- 
cess except where a company has failed to earn an 
average of 6 per cent. а year from the time of ite 
incorporation. 

** 3. That a franchise tax additional to that now 
imposed in the manner noted in tbe first paragraph 
above be levied on the gross earnings of the com- 
panies, the rate varying from 2 per cent. where 
gross receipts per mile of track operated shall 
amount to $7,000 or less a year to З гег cent. where 
such receipts amount to $28,000 a mile or more. 

„4. That cities and towns be permitted to buy in 

existing street railway track at the cost to replace it, 
and to construct new track or extensions as the pub- 
Но convenience may dictate, the local government 
thereafter to maintain the way as it maintains other 
parts of the streets, and to be compensated therefor 
by the railway company using the tracks in a sum 
fixed by mutual agreement or by a referee for periods 
of seven years.“ 
These recommendations would seem to be excellent, 
if we except possibly the last. Whetberany material 
benefit would be derived by a city's owning the 
street railway tracks ів questionable. If these tracks 
are to be leased to a company for the short period of 
seven years, with the possibility that at the expira- 
tion of that time the lease will not be renewed ex- 
cept at a much higher rate, a railway company 
might justly show considerable hesitancy in invest- 
ing a large sum of money in а power station and 
other suitable apparatus. Regarding this matter the 
Commissioners appear to have adopted a middle 
course and shown themselves rather conservative. 

Probably the most important paragraph of the 
whole report is the one that refers to the namber of 
passengers that a road would be obliged to carry in 
a year рег mile in order to secure a return of 6 per 
cent. on the capital invested. Tbis passage, which 
we referred to in a recent issue of ELECTRICITY, 
reads ав follows: 

“An intending investor in an existing or pro- 
jected street railway enterprise will take into ac- 
count the chances in a series of years of a manage- 
ment and success a little below as well as above the 


Street Railways 
and 
Municipalities. 


general average. If he desires a regular annual re- 
turn of 6 per cent. on his shares, he ought to be con- 
vinced, we think, that the railway will carry year in 
and year out more than 135,616 passengers per mile 
operated, and more than 4,014 per $1,000 of capital in- 
vestment; otherwise, the probabilities, based on the 
experienoe of 48 companies, are that he must be con- 
tent with a smaller return. Unless it can be demon- 
strated, moreover, that the railway will carry year 
inand year out more than 70,895 passengers per 
mile operated, and more than 2,532 passengers per 
$1,000 of capital investment, the chances, as proved 
by the experience of 28 companies, are that he will 
receive no dividend at all.“ 

From some data on this subject which we happen 
to have on hand, we find that the Special Commis- 
sion's estimate of 135,616 passengers that would 
have to be carried yearly per mile to earn 6 per cent. 
is correct, or at least agrees with our figures, pro- 
vided the operating expenses of a road do not ex- 
ceed 7 to 74 cents per car mile, which however is ex- 
tremely low and hardly a fair average. In localities 
where fuel is, say from $3 to $4 a ton, the operating 
expenses would be considerably higher, ranging in 
the neighborhood of from 8 to 13 cents per car 
mile. Taking 11 cents as а good average, according 
to our figures 206,000 passengeis would have to be 
carried per mile per year to enable an electric road 
to earn a dividend of 6 percent. Ар eleotrio саг 
must earn about 18 cents gross per mile to pay 6 per 
cent. on the investment, allowing nothing for the 
cost of the franchise, 

Taking it all in all the report of the Massachusetts 
Special Railway Commission is au exceedingly able 
One, and the suggestions contained therein should 
prove valuable. 

є * + 

What is known as fish torpedoes 
have played an important part in 
modern naval contests, especially 
during the late struggle between 
Japan and China. "These engines of warfare are 
propelled through the water by means of either 
compressed air or electricity. Fish, or automobile, 
torpedoes were especially designed for barbor pro- 
tection and have now reached a high state of perfec- 
tion. They can be controlled either from the shore 
or from a ship at anchor. 

A fish torpedo when in use is entirely submerged 
with the exception of a float that skims the surface 
of the water. At eitber end of the float a small flag 
is usually located by day and an electric light by 
night. The lights at night are hidden from the 
enemy by means of a shade which permits of the 
lights being seen only from behind. By noting the 
position of the flags or lights the torpedo may be 
guided from the shore in any desired direction. In 
the after part of an electric fish torpedo is located a 
reel carrying three separate coils of insulated wire, 
one of whieh is attached to the motor located in the 
forward part of the cigar-shaped boat, a second con- 
trols the steering apparatus, while the third enables 
the operator on shore to fire the explosive. 

‘Lieut, Nicholas J. Halpine, U. S, Navy, hag re- 
cently invented a new form of electric fish torpedo 
which bears his name. In reality the Halpine tor- 
pedo is an electric launch which carries within itself 
sufficient power to propel it a distance of fifteen 
miles. The body of this craft is twenty-six feet long 
by twenty-four inchea in diameter. 1% is operated 
from the shore by means of two cables, each of which 
has seven strands of wire. One cable is attached to 
the motor and supplies the latter with the requisite 
amount of current, while the second is connected 
with the rudder. Electrical connection being made 
through a switchboard, the amount of current can 
be varied or reversed, thus enabling the operator to 
propel the torpedo either ahead or astern. 

The principal advantage claimed for this new form 
of electrical fish torpedo is that no obstacle can pre- 
vent its reaching a vessel against which it is sent. 

When the harpoon-tipped point with which this 


Electric Fish 
Torpedoes. 


form of torpedo is provided strikes an obstacle such 
asa torpedo net, it is supposed to penetrate one of 
the meshes, the force of the blow releasing this tip 
and opening two flanges, which would prevent the 
tip being drawn out of the net. From the flanges a 
cobain runs back to a compartment containing the 
torpedo. This same impact against a collar is aup- 
posed to release a car which slides forward, and 
at the same time a spring tears off the leaden cover. 
ing on the end of the water-tight tube which runs 
through the can and is surrounded by the explosive, 
As the cover of the tube is torn off, water naturally 
enters and comes in contact with metallic potassium, 
which ignites, the flame setting off a rocket which 
shoots forward carrying the car containing tbe ex. 
plosive. As the torpedo tube has a downward in- 
olination, the torpedo is supposed to shoot downward, 
passing under tbe net, and on reaching the end of its 
chain move upward until it strikes the vessel. 

Experience bas shown that torpedoes are at times 
extremely unreliable, and are very apt to explode 
when least desired. It would therefore seem ques- 
tionable whether the Halpine torpedo could be made 
to work satisfactorily, owing to the large amount of 
delicate mechanism witbin it. 


Under the Searchlight. 


Notes and Comments on Various Topics, 


IN the weekly financial review published by the 
well-known banking house of Henry Clews & Co., 
the following statement appears: The most mark- 
etable properties in the world at the present time 
are new warships. While there is so much competi- 
tion for them it is a good time for stock operators to 
be conservative." As Mr. Сойїп and Mr. Westing- 
house will therefore, owing to the unsettled condi- 
tion of the market, find their present stock-jobbing 
industries rather dull, they might turn their atten- 
tion to the class of ‘‘securities’’ indicated above. 
They would not find it diflicul& to form a trust in 
warships just now, and doing this would afford them 
some relief from the vexations of the situation. 

x ж * 

OUR contemporary the Electrical Engineer is to be 
congratulated on adding another correspondence 
school to the number already in existence, We 
presume as this Institute is named after the paper it 
will be ran as в supplement to the latter, or possibly 
the Electrical Engineer will be run as a supplement 
to the Institute seeing the latter is capitalized at 
$50,000. 

* & * 

THE Lamp Pool held its montbly meeting on 
Friday last at the Hoffman House, New York. Аз 
there was little business to be transacted, the meet- 
ing was adjourned the same day. It behooves the 
Pool to keep careful record of their meetings, as some 
day, under the anti-trust law, they may be called to 
account for all of their ** dark-lantern’’ conferences. 


& & + 

THE Hayden Electric & Mining Company was 
recently incorporated to furnish light and power for 
the town of Cripple Creek, Col., and the mines in 
thedistrict. Capital stock, $50,000. Incorporators : 
M. A. Leddy, C. S. Tschudi and Edward P. Creigb- 
ton, all officers of the Cripple Creek Electrio Light 
Company. There was some sbarp practice in ап 
endeavor to secure incorporation by this company. 
Another company bad been organized under the above 
name, had obtained a franobise from the board of 
aldermen to furnish light and power in Cripple 
Creek, and was likely to be a dangerous competitor 
of the established company. The officers of the 
latter, the Cripple Creek Electrio Light Company, 
determined to prevent this, and having learned, 88 
they supposed, that the real Hayden Company һай 
not filed their incorporation papers, called а hasty 
meeting, resolved to adopt the name of the rival 
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company, fixed upon the capital stock, had incorpo- 
ration papers drawn up, took a special train to Den- 
ver, aud finding no other company of that name on 
the records in the Seoretary of State's office, went 
through the necessary formalities and filed their 
certificate of incorporation asthe Hayden Electrio & 
Mining Company. Subsequently it was discovered, 
however, that a mistake had been made. ‘The real 
Hayden Company bad filed its articles after all. The 
papers were filed on the afternoon of March 1 and 
had not been entered in the book. They were still 
in the pile of unentered companies awaiting tbeir 
turn with the entry clerk. 
X & * 


Мов. ALEX. Dow of the Edison Electric Com- 
pany was brought before the Recorder’s Court in 
Detroit a few days ago on the charge of obstructing 
an ofticer of the Lighting Commission, and was fined 
$5 and costs amounting to $25. When sentence was 
pronounced Mr. Dow addressed the court as follows: 
“Your Honor, I am entirely satisfied that I vio- 
lated a law, but I desired to regulate the modes of 
entering the establishment, апа I did not mean to 
interrupt the officer in discharging his duties. I 
was ungentlemaply, probably, and it would have 
been a better course just to enter a protest than to 
throw the officer out, but we were mad. What I 
contend is that I bave a perfect right to say what 
doors shall be used ава meana of entrance and exit 
in our establishment, and tbat is what I wanted 
understood when I came in bere.” 


ж ж X 


Mr. J. D. OLIGNY, contractor, of Montreal, is ап 
unhappy inventor. He had spent much time on the 
invention and construction of an incinerator, and a 
publio test was to have taken place this week, but 
previously а fire started in an old slaughter-house, 
at Cote St. Paul, where the incinerator was housed, 
and now nothing is left of it but a wreck. Mr. 
Oligny represented that һе could destroy garbage by 
means of electricity and a certain solution which 
hastened decomposition. It did not matter whether 
the garbage was ashes, metal or stone, all would be 
destroyed, but the inventor did not make his in- 
cinerator fire-proof, and the fire fiend found it out. 
Mr. Oligny expects to repair the machine for a 
proper test. 

& & + 


ACCORDING to the New York Morning Telegraph 
the Westinghouse Company is circulating the follow- 
ing little story at the expense of its rival, the Gen- 


eral Electric Company : 

Be it understood in the first place that the General 
Electric Company is Charles Proteus Steinmetz, and 
C. P. S. is the General Electric Company. One could not 
£^ on without the other. To be more explicit, 
Steinmetz is the man to whom General Electric goes 
when it bas a vast electrical problem to be worked out. 
General Electric filla Steinmetz up to the throat with fig- 
ures, and says to him, Make of them an electric machine 
that will be a marvel to the world and cause our rivals to 
turn green with envy." Steinmetz looks at the General 
Electric’s representative with the calmly calculating gaze 
ofa man who knows he has no equal when high voltage 
experimentation is in question, and FAy8: ou comes 
to meat dis time next morning, and I for you haf der 
answer,” 

Then Steinmetz goes to work in his own peculiar man- 
ner. With a box of cigars and an urn of strong coffee he 
shuts himself up in his den at the General Electric estab- 
lishment and gives himself up to thought. Those who 
have caught glimpses of him while he has been working 
out his problems say that he sits and smokes and gips cof- 
нЕ kazea up at the moon through the window, as 
Hane the cigars and the coffee and the moon were his 
B пеон, Bteinmetz is supposed to go through 
нн ravail of soul during these times, but the ideas that 

e born of his suffering have made his name famous all 
over America, 

5 some ill advised individual connected with the 
кын к Company caused a notice to be posted 
inb. a place, forbidding any one to smoke. The in- 
Nieto. to reduce the rate of insurance and so effect a 
the gottes e saving to the company. The morning after 
the Bodl an apparition presented itself before 
Ing SR OR ed eyes of the chief. It was dressed in travel- 
iis €, shawled and gloved as though for a trip to 

Great Northwest. Di vested of the shawl that enyeloped 


the upper part of his figure, Steinmetz stood disclosed. 
The chief gasped, and wondered what had happened to 
the great mathematician. The apparition extended to- 
wards hima gloved hand. 

I haf come to tell you good by," it said. ‘General 
Electric hafs no usage for mein surfaces longer. I go back 
to Chermany.” 

What on earth is the matter, Stein?” gasped the chief. 

ou haf stopped mein schmoking,” answered Stein- 
metz. No schmoke, no inventions. If my cigars you 
say RO, then I go, too.“ 

Of course, Steinmetz could not be allowed togo for such 
a small thing as a smoke, so the matter was patched up by 
Steinmetz being provided with aden in the foundry, the 
only part of the building where there is a fire, and here he 
DOW sits and wrestles with X, Y, Z, with his eyes fixed on 
the fire of the furnace instead of on the moon, and the 
other two demons in close attendance. 


"A ‘ROAST’ FOR A ROASTER.” 


A circular sent out by a Trust company says : 

** Try our anchored filament 220-volt lamp. The best one yet 
offered. 

" This cut represents the standard 16 c. p. special called 
filament incandescent lamp. 

(Here a cut of a lamp is shown.] 

** [ts proven superiority is the result of careful attention 
to the details in ita manufacture, and the use of our special 
filament, which excels all others in maintaining normal 
candle power for a given length of time. 

“While all filaments will decline in candle power, as 
used, the relative amount of the decline, other things being 
equal, determines the value of a lamp. 

* A lamp, the first cost of which may be seventeen (17) 
cents, showing a loss of 25 per cent. in candle power at the 
expiration of 600 bours’ burning, is an expensive luxury for 
the central station. A loss is incurred which should be 
anticipated, as the cut in price invariably means a ‘cut in 
quality. 

When you buy oll, you insist on receiving four quarts 
to the gallon, not three; in the matter of coal you refuse 
to accept fifteen hundred pounds for а ton. Why buy and 
pay for sixteen candle power lamps that actually show but 
twelve candles in six hundred hours’ service? Why pay 
seventeen cents for a lamp worth but tbirteen—a lamp 
that is of low efficiency at the start and abnormally so be- 
fore it has burned three hundred hours? 

„This company pledges itself to the actual delivery of 
the candle power it offers for sale. Whether the lamp 
purchased by you be of forty-five, fifty or fifty-five watts, 
you can depend on the candle power being full sixteen if 
the lamp be 80 marked. 

“Furnish us information as to the condition of your 
plant and we will send you lamps that will meet the re- 
quirements, Lampsthat will please you and your patrons. 
Lamps uniform in voltage ard candle power, that produce 
B brilliant and maintatned illumination." 


The Warren Electric & Specialty Company, against 
whom this circular was evidently aimed, have pub- 
lished a very handsome circular in which they oom- 
ment upon the above in a characteristic manner as 


follows: 
„We don't need апу better advertisement than to 


have one of the Trust companies advertise that our lamps 
have lost some candle power after 600 hours’ burning. If 
their elastic consciences will not permit them to make a 
more damaging statement than this, the consumer can put 
two and two together and order the best lamps from us at 
the best prices. 

It now looks as if they intended to force themselves 
into good society by joining their name to the tal] end of 
ours. They would not have been content a year or two 
ago to be tailenders. This is the name—Anti-trusticussi- 
bust. We have advertised ourselves as ‘anti-trust.’ This 
ія the best part of the word. We account for the balance 
of the name in this way: According to the most authentic 
reports the Trust have spent & great deal of time in 'cuss- 
ing’ us, so it seems reasonable that ‘cuss’ having been 
uppermost in their minds, ‘cussi’ should seem pat to them 
(we don't understand the French of it, but no matter), and 
as one of the Trust companies ' busted’ a few days ago the 
last syllable is accounted for. 

“ We pierced their armor. We thought we would find 
the weak spot after a while. We have tried to find out a 
number of times what candle-power their lamps would be 
after 600 hours’ burning, but so far have utterly failed, for 
the reason that they did not burn that long. We donotknow 
why we would not feel grateful to the lamp consumers. 
Wouldn't doubling your business make you feel во? We 
thank you for past favors, and solicit your further orders 
for our lamps at 17 cents in barrel lots for lamps capped 
with Edison or Westinghouse bases; one cent extra for 
lamps capped with T.-H., United States, Brush-Swan or 
Hawkeye bases. All other bases 8 cents extra. Respect- 
fully yours, | 

"THE WARREN ELECTRIC & SPECIALTY COMPANY, 
Warren, Ohio, 


“Manufacturers High Grade, Anti-Trust Incandescent 
Lamps," 


THE ELECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL INDUSTRIES OF EU- 


ROPE. 


BY JOHN B. C. KERSHAW, F. I. O. (LONDON). 


Chapter XVI.—Organio Chemicals and Dyes. 

The application of electricity to the production of 
organic chemicals aud dyes differs from all the ap- 
plicatious that have hitherto been considered in 
these chapters, in the fact that the electric ourrent is 
only used as an aid, and not as the sole agency, in 
carrying out the manufacture. These organic prod- 
ucts are in nearly every case wonderfully complex 
combinations of atoms and groups of atoms. One of 
tbe modern synthetically built up dyes stands as far 
above such a compound as, say, sulphuric or hydro- 
ohlorio acid, аз a millionaire's palace stands above 
a mechanic’s three-roomed tenement. The molecule 
of hydrochloric acid contains two atoms, The mole- 
cule of phenol-pbthalein, one of the simpler organio 
dyes, contains 38 atoms, and the modern chemist is 
acoustomed to building up step by step, in his 
laboratory, organio products containing a much 
greater number of atoms than this. The complex 
structure of these molecules containing such large 
numbers of atoms, each with a definite and fixed 
position relative to the others, of course necessitates 
a large number of successive steps in their manufao- 
ture. The organic chemist starting with benzene or 
naptbalene as his raw materiul, only obtains thedye 
or pharmaceutical product that he desires at the 
end of a long series of chemical changes and addi- 
fions; and the popular idea that the most beautiful 
dyes lie hidden in coal tar is like many another 
popular idea—wholly at variance with the facts. 

The production of such highly complex structures 
as those which we are considering, by a single series 
of primary or secondary reactions in an electrolytic 
cell, is of course out of the question, and it is thus 
only as an aid tbat electrolysis is used in the manu- 
facture of organic chemicals and dyes. As an aid it 
is being extensively used, and it has been stated that 
nearly every German color works is now provided 
with an electric installation and the necessary acces- 
sories for electroly tio work.“ The actual facts as to 
the different organic compounds in the manufacture 
of which electrolytic methods are used are diffioult to 
obtain, but it bas been stated that the firm of 
“vorm. E. Schering“ of Berlin produce iodoform, 
the Badische Anilin u. Soda Fabrik " at Ludwig- 
shafen, yellow and congo reds, and Messrs. Bayer u. 
Cie. of Elberfeld, aniline dyes, by processes in whioh 
electrolysis plays a part. 
I.—PROCESSES DEPENDING UPON OXIDATION OR BE« 

DUCTION, 


In the production of organio chemicals and dyes, 
especially of those in which nitro-benzene is a start- 
ing point of the manufacture, oxidation and reduction 
play а most important part. It may be explained 
that an oxidation signifies a chemical substitution 
of oxygen for hydrogen or some other equivalent 
element in the molecule, while a reduction signifies 
the substitution of hydrogen for oxygen. It is bere 
that electrolytic methods are serviceable, and at the 
present time in many German color works eleotro- 
lytic oxidation or reduction has taken the place of 
the chemical methods earlier used for obtaining 
these results. If a dilute solution of sulphurio acid 
or any other mineral acid be electrolyzed between 
platinum electrodes, the acid splits up into positive 
and negative ions. If sulphurio acid be used, the 
change may be represented as below : 

H,SO, = 2H | 80, 
at cathode. | at anode. 


The SO, immediately reacts upon the surrounding 
water according to the following equation : 

SO, + H,O = H,80, + 0. 
Oxygen gas is thus liberated at the anode, hydrogen 


Die Entwickelung.der Elektrochemischen Industrie, 
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gas at the cathode, as the result of the electrolysis. 
These liberated gases at tbe moment of their passage 
from the ionic into the molecular state are in the 
condition known to ohemists as ‘‘ nascent,’’ and 
thus it is possible to obtain oxidation effects at the 
anode, and reduction effects at the cathode, upon 
the other chemicals that may be present in the cell. 
In some cases, however, contact with an acid solu- 
tion would lead to decomposition of the compound 
to be acted upon, or of the product desired. In such 
oases & dilute solution of caustic soda may be used. 
The electrolytic changes in this case are as follows: 


NaOH = Na | OH 
at cathode. | at anode. · 


These ions then enter into secondary reactions as fol- 


lows : 
Na + H.O = NaOH + H 


OH OH = H,O +0 

The final results are tbus npascent oxgen at tbe 
anode and nascent hydrogen at the cathode as be- 
fore. The Farben Fabrik vorm. Fried. Baeyer u. 
Cie. of Elberfeld is the works in which the greatest 
use has been made of the eleotrolytio methods of re- 
duotion, and many of the processes which have been 
worked out and patented by Güttermann are now 
used industrially in this establishment. The facts 
that organic chemicals are poor conductors of eleo- 
tricity, and that the conductivity diminishes with 
increasing weight and complexity of the molecule, 
are much in favor of these new methods of procedure. 
If 1% were otberwise and if the conductivity of these 
oomplex organic compounds were equal to that of 
the mineral acids, the methods would be impracti- 
cable, for electrolysis would mean simultaneous de- 
composition of the organic chemical by the current, 
A few examples of these methods may be given as 
typical of the whole number. 

Production of Aniline from Nitro-Benzene.—This is 
the second step in the manufacture of aniline dyes, 
the nitrification of benzene being the first. 

The reduction of the NO, group in the benzene 
ring, to the corresponding NH, group that takes its 
place in aniline, is usually effected by means of 
bydroeblorio acid and iron. Dr. Elbs has however 
shown* that if nitro-benzene be eleotrolyzed in the 
cathode compartment of a cell containing a dilute 
sulphuric acid solution in the anode chamber, by 
means of a zinc cathode, and a current density of 
from 90 to 136 amperes per square foot, a similar re- 
ducing action will be obtained, and aniline will be 
produced. 

Production of Amido-Phenol from Nitro-Benzene.— 
If nitro-benzene be dissolved in five to ten times its 
weight of concentrated sulphurio acid, and be eleo- 
trolyzed between platinum electrodes in the cathode 
compartment of a cell containing sulpburic acid in 
the anode chamber, with a ourrent of 14 to 3 am- 
peres and an EMF. of 5 or 6 volts, the sulphonic acid 
derivative of amido-phenol will be produced.t From 
this the amido-phenol itself can be prepared by the 
usual methods. 

Production of Aniline-Black from Aniline.—This 
change is an example of oxidation, aniline-black 
being an oxidized product of aniline. The aniline is 
electrolyzed in the anode chamber of a strongly acid 
cell, with an anode of lead. Sulphuric acid should be 
used. The conditions require careful attention, as 
slight variations in the acidity of the electrolyte, 
temperature of the cell, current density, or material 
of the electrodes, lead to the production of different 
sbades of green or greenish black. 

Production of Various Dyes from Aniline Sulphate.— 
Rosaniline, chrysaniline and leucaniline may all be 
obtained by electrolyzing concentrated solutions of 
aniline sulphate, under varying current conditions, 
in the anode chamber of a sulphuric acid cell. 

Further details of these may be obtained from the 
paper mentioned below. ; 


$ Chemiker Zeitung, 1893, p. 209, 
1 Guttermann. Ber. d. deutsche, Chem. Gesell., Yol, XX, 


p. 1810. А : 
} Voigt. Zeit. f. Angew. Cherie, 1894, p. 107, 


II.— PROCESSES DEPENDING UPON THE INTRODUC- 
TION OF THE HALOGENS. 


Turning now to processes in which the electric 
current is permitted to effect chemical changes other 
than those resulting from oxidation or red uotion, the 
processes in which the elements chlorine, bromine or 
iodine (the halogen group) are introduced into the 
molecule by its instrumentality are the most im- 
portant. The following three examples of this use 
of the current are typical of a very large number of 
others that cannot be treated of in detail: 


Production of Iodoform from Alcohol.—Ilodoform ів 
an organic compound, similar in constitution to 
chloroform, but containing iodine in place of 
chlorine, and on this account being a solid at the 
normal temperature. It is much used in surgery. 
Its chemical formula is CH],. The electrolytio 
method of manufacture depends upon the electrolysis 
of a olution of potassium iodide, in presence of al- 
cohol and free alkali. The iodine liberated at the 
anode by electrolysis of the potassium iodide attacks 
the alcobol and replaces portion of the hydrogen con- 
tained in the alcohol molecule. This process was 
patented in Germany in 1884, and it is stated that 
the chemical firm vorm. E. Schering und Cie.“ of 
Berlin are using it for the production of this chemi- 
cal.* Doctors Elbs and Herz have investigated the 
conditions under which the best yield of iodoform is 
obtained. They find that a solution containing 50 
grus. soda, 100 grms. potassium iodide, and 200 
ocms. aloohol, in 1 liter water, a temperature of 60° 
C., and a current density not exceeding 9 amperes 
per square foot, yields the best results. f. The iodo- 
form separates out as а solid in the anode chamber 
апа should be removed hourly. Working without a 
diaphragm, a 60 per cent. effioiency can be obtained. 

Chloroform and bromoform can be produced by 
similar methods, but the yield in the case of these 
chemicals, which are fluid at the ordinary tempera- 
ture, is bad. 

Production of Chloral from Alcohol.—Chloral is not 
only important as a narootio and an:esthetic, but it 
is a chemical from which chloroform can easily be 
produced by the action of caustic potash. Its chemi- 
cal formula is CCI; COH. In order to obtain chloral 
electrolytically, a concentrated solution of potassium 
chloride is electrolyzed ina vessel divided into anode 
and cathode compartments by a diaphragm. The 
cathode is of copper, the anode of carbon; the latter 
is movable and is used for stirring the mixture in 
the anode chamber of the cell. The electrolysis is 
conducted at a temperature of 100° C., and during 
its progress alcohol is allowed to flow into the anode 
compartment of the cell in a continuous stream. 
The chlorine liberated at the anode immediately at- 
tacks the alcohol, forming chloral and hydrochloric 
acid according to the following equation : 


CH,CH,OH + 8Cl = ССІ, СОН + 5HCI 
Alcohol. Chloral. 


The potassium liberated at the cathode reacts with 
the water in the usual manner to form caustic pot- 
ash and hydrogen. The caustic alkali is used to 
neutralize the acid formed in the anode chamber, 
potassium chloride being thus regenerated. 

The theoretical yield of cbloral would be 217 grams 
pei EHP. hour, as 8 atoms (282 grams) chlorine yield 
one molecule of obloral (== 147 grams). The actual 
yield is stated £o be 50 grams per EHP. hour, or 23 
per cent. of that shown to be possible by theory. In 
these organic reactions, however, the expenditure of 
energy is altogether of secondary importance, the elec- 
trolytic methods being used on account of their 
greater convenience and neatness. This method for 
the production of chloral is stated to be in use at the 
chemical works of vorm. Schering u. Cie. in Berlin.: 
It is also stated that glucose, starch and sugar may 
be substituted for alcohol in carrying out the method. 


* Moniteur Scientifique, XI; part 1. 

t Zeils f. Elektrochemie, Vol. IV, p. 118, 
[Ahrens Elektrochemie, p. 480. 

f Lumiere Electrique, 1894; Vol. LII, p. 226. 


The purposes for which tbe eleotric current is used 
in the preparation of organio chemicals and dyes are 
not confined to the two broad olasses of reactions that 
have been noticed in Parts I and II of this Chapter, 
Many other reactions than those of which typical ех. 
amples bave been given can be carried out through ita 
agenoy. Limite of space forbid mention of more 
than two of these miscellaneous uses of the current, 


Production of Cyanides and Ferrocyanides.—A very 
large number of patents have been taken ont in re- 
cent years having for their object the direct produo- 
tion of cyanides from the nitrogen of the air. Read- 
man in British patent No. 6,621 of 1894 proposes to 
obtain oyanides (and ferrocyanides) by fusing a 
mixture of oxides or carbonates of the alkalis and 
alkaline earths with carbonaceous materials (and 
iron) in an electric crucible or furnace. Nitrogen or 
generator gas is then allowed to pass over the fused 
mass, and direct union of the nitrogen with the other 
elements is said to occar. The writer is informed 
by the patentee that the patent rights of this process 
have been bought by a large company, and that man- 
ufacturing operations upon a large soale will shortly 
be commenced. 

Production of Prussian-Blue and Other Cyanogen 
Compounds.—Goebel bas patented a procedure* for 
the manufacture of prussian-blue by an electrolytio 
method. Solutions of potassium ferrooyanide and 
ferrous sulphate are prepared, and the turbid solu- 
tion produced by their mixture is electrolyzed in the 
anode chamber of a sulphuric acid ocell. Several 
shades of green and blue, representing differing 
stages in the oxidation of tbe ferrous cyanide to fer- 
ric cyanide, can be obtained by staying the elec. 
trolysis when the required tone is reached. 


Conclusion.—In closing this review of the applica- 
fion of eleotricity to the manufaoture of organic 
chemicals ¿nd dyes, the writer must emphasize the 
fact already noted that it is as an aid to the ordinary 
methods of procedure that electricity will be used in 
this wide field, and that in the majority of instances 
the greater number of changes involved in tbe pro- 
duction of any organic chemical will still be ob. 
tained by ordinary chemical methods of work. That, 
as an aid, electricity will be used on a contiuually 
widening scale in the field of organic chemistry is 
proved, not only by the statements of Oettel upon 
this subject,t but also by the increasing number of 
processes and reactions, published in the scientific 
papers aod journals dealing with organio chemistry, 
in which electrolytio action plays a prominent 
part. 


Electric Projects in France. 


Consul Jackson, at Cognac, France, bas reported 
to the State Department at Washington that the oity 
of Niort proposes to have an electrio railway and 
lights for its streets. Manufacturers interested in 
this subject can obtain any information by address- 
ing Monsieur le Maire de la Ville de Niort, Deux- 
Sevres, France. 

The Consul eays there is also a movement on foot 
to copnect La Rochelle with the new port, La Pal: 
lice, by an electric line 24 miles long. Communica- 
tions in regard to tbe matter should be addressed to 
Monsieur P. W. Morcb, Chamber de Commerce, La 


Rochelle, France. 


The Dawson City Eleotrio Company is applying to 
the Dominion Parliawent for an act of incorporation. 
The company ask to supply electrio light, heat or 
power throughout the city, and within a radius of 
200 miles, as well as to operate ап electric tramway. 


Help to fight the Electrical Trust by suoscribing 
for ELECTRICITY. 


* British patent No. 14,039; 1893. 
ов Entwickelung der Elektrochem 
p. 119 
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BY W. S. HEDLEY, M.D, 


It is not always so easy as might be supposed to 
kill an animal by electricity. The experiments of 

Brown-Sequard and D'Arsonval long ago (1881) 

showed this, and many physiolugists have since con- 

firmed it. Kratter found that one short application 
of au alternating courrent at 1,500 volts sometimes 

did not kill either rabbits or guinea-pigs. Yet much 
lower voltages have often proved fatal to man, In- 
deed it seems not improbable, as the writer has 
stated on previous occasions, that all commercial 
forms of electric lighting currents, varying as they 
do from 80 volts upwards, may be dangerous to 
buman life under certain conditions. It is, of course, 
true to say that, other things being equal, risk in- 
creases in direct proportion to the electromotive 
force; but absolute equality of ‘‘ other conditions ” 
can never be secured. The duration of the applica- 
tion, the nature of the contact, its superficial area 
and position, the condition of the skin, the periodio- 
ity of the current, the species of animal, its weight, 
age and perhaps even ite state of health, are all 
factors in the result. That duration of contact has 
a most important bearing on the question is nothing 
more than might be expected, for reasons both physi- 
ба! and physiological, and all experiment proves it. 
Ib has been shown} that currents, easily borne by an 
animal when momentarily applied were fatal when 
the application was prolonged $о 5—10 seconds. On 
the other hand, short but repeated applications of 
strong currents were almost invariably fatal. When 
other conditions are the same, the larger the area of 
contact, the greater the intensity of the current 
but the less its density, and the latter can never be 
left out of consideration in dealing with physiolog- 
ical effeote. The condition of the skin, with refer- 
ence to moisture, or any breach in its continuity 
is also a point of the first importance, inasmuch 
as the epidermis is the great insulator of the body. 
Bit, at the same time, it is to be remembered 
that the degree of skin injury is not always propor- 
tional to the gravity of the accident. Frequency of 
alternation must also be considered. It may be that 
fatal effects are in inverse ratio to the Periodicity, 
although not perhaps according to a strictly 
"straight line law." Animals present differences 
in their resistances to the effects of electric currents 
according to their species, and even according to their 
individual peculiarities. Every animal seems in this 
respect to be a law only unto itself. It was found 
in the experiments already alladed to that rabbits 
often survived currents which proved fatal to dogs 
ten times bigger. In the original electrocution ex- 
periments in America, experiments were made 
upon a horee, tbree calves and a number of dogs. 
The mean fatal current thus obtained was brought to 
bear upon the man to be executed, and tle result 
proved & painful fiasco. Yet many experiences 
since then, some of them within recent months, have 
proved that a low as well as a high electromotive 
force may kill a man. 

Ц із very generally admitted that in the case of 
animals killed by strong currents there is a tolerable 
uniformity in the post-mortem appearances : (1) The 
latter in many respects reremble those seen after 
death by asphyxia (apnda); that ів to вау, the left 
side of the heart is comparatively empty, whilst its 
right side and the larger veins near it are distended 
and filled with dark fluid blood. The absence of 
n from the blood is also a fact common to 

y electricity and to death by apn». (2) The 
nervous system does not seem to present any very 
characteristic appearances—at | t there i 
sia cM ous least there із no gross 

е said to be constantly 
Жолы slight bemorrbages in the walls of the 
riole and in the meningeal coverings are 


ка, rare, Yet there may he many finer molecular 
52858 in the nervous tissues of which present 


From the E ; 
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methods of investigation are not able to make us 
cognizant. (3) The points of penetration of the cur- 
rent are always evidenced by burns of various 
degrees. Legs constantly the place of exit is simi- 
larly marked. These burns of entrance have con- 
siderable diagnostio value in cases when the cause 
of death may be in doubt. They may vary in sever- 
ity from simple redness to complete destruction of 
the whole thickness of the ekin; but, as already 
said, their severity has no close relationship with the 
gravity of the accident. 

When a strong current is brought to bear upon a 
living animal, there ía immediately a strong tetanio 
contraction of the entire striated muscular system; 
and on tbe circuit being broken there is often a deep 
inspiration, perhaps followed by an ''expiratory 
ory.” It is often this cry which first calls attention 
to the accident. In cases which are not fatal there is 
often loss of consciousness, which may be regarded 
as the clinical manifestation of the severe shock, or 
rather shaking, to which the whole central nervous 
system bas been subjected. This is very different 
from what is surgically known as“ shock.“ In the 
latter, the longer the condition of shock lasts the 
greater the danger. In electric accidents, danger of 
death diminishes, the longer tbe duration of loss of 
consciousness. 16 may be said that, if not immedi- 
ately killed, the person usually recovers. This loss 
of consciousness soon disappears, perhaps even in а 
few riinutes, but for days or weeks there шау 
remain“ head symptoms,“ such as vertigo and severe 
headache, or there may be palpitations or other such 
consequences. Neither sensory nor motor paralysis 
appears to be common. | 

Death, as the result of electricity, must occur in 
one of two way:—(1) by mechanical lesions of vital 
structures, or (2) by arrest of organio functions 
essential to life; that is to say, by arrest of respira- 
tion, heart action or nutritive exchanges. It iw in 
persons killed by lightning that the frat named 
mechanical or ‘‘dizruptive’’ effects are usually seen. 
Industrial currents kill in the second way. But 
even here the difference is quantitative rather than 
qualitative. Most of the foregoing points have been 
put in evidence by Kratter and others, and, as already 
said, are generally accepted. The first class of cases 
need not be considered. It is self-evident that me- 
chanical disintegration of vital parts must cause 
death But, approaching the second class of cases, 
where death occurs by arrest of organic functions 
essential to Jife, the question broadens out, and it 
becomes necessary to inquire which of such functions 
is struck first. Where does death begin? What is 
the mechanism“ of death by electricity? At this 
point physiologists are no longer in accord. 

Із it as D'Arsonval considers, that acting on nerv- 
ous centers the electric current produces a variety of 
effects known as inhibitory,“ viz., suspension of 
respiration, arrest of heart action, etc., and that it is 
the first of these that is primarily affected, inasmuch 
as cardiac action persists after the arrest of respira- 
tion. According to this view, there oocurs, in fact, 
% central paralysis of respiration, constituting a 
special form of asphyxia,’’* due to exhaustion of the 
medulla and fuoctional death of the ganglion cells. 
If this be correct, artificial respiration affurds a hope- 
ful means of restoring animation. This condition 
of suspended respiration must not be mistaken for 
death, aud a post-mortem examination at once pro- 
ceeded with. Fecropsies vivants?! is the sensa- 
tional term which, it may be remembered, was used 
in connection with the autopsy of the first electro- 
cuted criminals in America. 

Dr. Tatum of New York, experimenting in 1890, 
came to the conclusion that strong currents kill by 
acting chiefly or entirely on the actual substance of 
the heart itself. : 

In 1895, Dr. L. Jones, having witnessed some ex- 
periments undertaken by Mr. Bokenbam with refer- 
ence to the amount of current required to kill an:es- 
thetized cats, considered, from an inspection of the 


—— i 


* Kratter. 


149 


— 


respiration and blood pressure tracings, that death 
began at the heart, and that the action of tbe current 
is upon the heart muscle rather than upon any of 
its nervous mechanisms." In the British Medical 
Journal of January 15, 1893, there appears а paper 
by Drs. Oliver and Bolam on the same subject, 
arriving at the same conclusion and by the same 
methods, but not giving such details of amperage 
and voltage as would enable the experiments to be 
repeated by others. 

Against these latter views it has been urged that 
were the heart’s action suddenly arrested by the 
electric shock, there would not be the great dispro- 
portion in the amount of blood on the two sides of 
the heart that is present in death by electric shook. 
After sudden arrest of the heart’s action, the amount 
of blood on the two sides of the heart is nearly equal. 

Farther, the heart theory rests chiefly on blood 
pressure tracings, aud it is to be remembered that 
blood pressure is the result of other factors in addi- 
tion to the action of the heart. 

This Jeads to another hypothesis. Dr. Bleile, of 
the Ohio State University, snggests, as the result of 
carefully conducted physiological experiments, that 
death by electric shock is entirely due to the fact 
that the current produces a contraction of the arteries 
through an inflaence on the nervous system; that is 
to say, through an effect on those nervous centers 
which control the diameter of the arteries, and that 
a constriction of the arteries во produced throws in 
such an impediment to the flow of blood as the heart 
is unable to overcome. This last-named hypothesis. 
no doubt contains an important truth, recognizing, 
as it does, the fact of peripheral obstruction as in- 
flaencing bloo pressure. 

It is, however, contended* that the fatal obstruo- 
tion is not in the systemic arterioles, but is owing 
to а constriction of the pulmonary arterioles, the 
latter being excited to contract by the entirely de- 
oxygenized blood. Sach a theory obviously falls 
into Jine with the post-mortem conditions, which, as 
has been веер, resemble those seen in арпсез. 

It would, therefore, appear, not perhaps that 
these hypotheses are each at hopelees variance, but 
that death from electricity may be accomplished by 
various physiological mechanisms. First, and per- 
haps oftenest, it may be by sudden arrest of respira- 
tion; at another time i& may be brought about by 
sudden and primary stoppage of heart actiop; in 
either case, the result being not improbably due to 
physiological death of the centers of respiration or 
circulation from chemical and morphological changes 
therein which present methods of observation do 
not enable us to recognize. Further, it is certain 
that these two centers act in unison, and it need not 
be surprising that the incidence of the damage done 
by the current may not always be distributed in the 
same way. But in accepting the foregoing, it is not 
to be overlooked that the view that fatal results from 
electric currents are due to damage inflicted within 
the actual structure of the heart itself is very in- 
flaentially held, it has never been disproved, and 
may ultimately turn out to be a cause, if not the 
cause, of death from electricity. Thirdly, mechanival 
or disruptive lesions, such as tearing of blood-vessels 
and contasions of the surface of the Lrain, are pot 
limited exclusively to accidents by lightning, but 
have also been observed in a movlified form in cases 
of death from industrial currents. 

It ia suflivient to say that, notwithstanding the 
experiments of physiologists, and a growing experi- 
ence of such cases, all that medical treatment oan do 
is still to be summed up in the original formula of 
D'Arsonval, ‘‘ Un foudroye doit etre traite comme 
un noye"'; in other words, by artificial respiration 
commenced early and continued long. Bat there is 
one further point with reference to this to which 
brief allusion may be made. It is known to physi- 
ologists that animals to whom nitrite of amyl has 

been administered are more difficult to kill by elec- 
tric currents than are animals not under the influence 


* Lancet, October, 1895. 
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of that drug. It acts by paralyzing the walls of the 
small blood vessels, and so doing away with both 
arterial constriction and pulmonary obstruction. 
Now, without advocating that capsules of amyl 
nitrite should form part of the equipment of every 
“© first-aider," i$ may be suggested that the use of 

this drug in cases such as drowning and eleotrio shock 
would in safe hands prove a valuable adjunct to 
artificial respiration. 


ON THE MANUFACTURE OF LAMPS AND 
OTHER APPARATUS FOR z0U-VOLT 
CIRCUITS.* 


BY G. BINSWANGER BYNG. . 


In the progress of eleotrical industry, manufac- 
turers have become accustomed to tudden demands 
arising from a discovery or a successful experiment, 
and I purpose to deal with apparat&s whioh manu- 
faoturers are called upon to make to meet the require- 
ments of the latest innovation—i. 6., the distribu- 
tion at a potential of 200 to 230 volte Central 
station engineers have thus arranged their three- 
wire system, relying upon makers to sucoesefully 
alter lamps and minor fittings incidental to such a 
change. Their expectations have been fulfilled in a 
measure only. The ultimate success of the high- 
pressure system will depend largely upon the verdict 
of the consumer, and he will give it in its favor 
only if his fittings in points of efficiency, economy, 
safety, convenience and appearance approach the 
standard which he can obtain by means of the lower 
voltage system. 

It is, therefore, of importance that the central 


— 


station engineer should assist the manufaoturer to. 


arrive at such perfection. His instructions, so far, 
have hardly gone beyond tbe demand to supply bim 
with fittings to conform in appearance to the 100- 
volt system. It is true each oentral station has 
issued rules, but they are of little help to the manu- 
facturer, and their very disoonformity shows that 
there is neither unanimity nor correlation of ideas 
between the engineers in charge. 

What is wanted is to have a thorough interohange 
of opinion of engineers, contractors and manufao- 
turers. The latter would then know theoretically 
how far they may satisfactorily depart from the 
present practice, and thus save much time and 
money in adventitious experiments; and this also 
might tend to produce some degree of standardization 
—much to be desired in the interest of all who have 
the success of the new system at heart. 

With this object in view I bring this paper before 
you, and i think I can best serve the purpose by de- 
scribing the chief appliances now upon the market, 
or under manufacture at my works, pointing out the 
existing deficiencies, and giving you my views upon 
the attainment, as far as possible, of higher perfec- 
tion, 

INCANDESCENT LAMPS. x 

Most important in connection with this subject is 
the incandescent lamp. 

The lamp manufacturers have been compelled to 
sapply 200-volt lamps at а given candle-power and 
efficiency, in the same size bulbs as are used for 100- 
volt lamps. With flashed carbon the manufaoturers 
meet with the great practical difficulty of properly 
disposing their long thin 200-volt filament in tbe 
same space as their shorter and thicker 100. volt fi la- 
ment, and therefore most of them solve this problem 
by resorting to a filament of much higher specific 
resistance than would be given by the flashing opera- 
tion. 

Unflashed Filaments.—Sach a lamp is ready to the 
maker’s hand by simply taking bis ordinary carbon 
filament as it exists before being flashed—that is to 
say, before it ia reduced by a fresh layer of carbon 
being deposited on the surface of the original fila- 


ment. 
The higher specific resistanoe of an unflashed car- 


* Paper read before the Institution of Electrical] Engi- 
peers, London, Eng., Feb. 24, 1898. 


bon enables one to easily get over the difficulty of 
size of bulb, as such a filament will give the neces- 
sary resistance by taking a shorter length. Such 
filaments have also a greater emissivity, owing to the 
darker and rougher nature of their surfave, than 
that of flashed filaments; consequently they require 
a less amount of surface рег candle-power, and 
therefore the mass of an unflashed filament, at а 
given candle-power and officiency, is leas than that 
of the flashed filament. 

The filaments of high-voltage lamps largely used 
to-day are therefore, in other words, faster ооп- 
verters of energy into heat and light than flashed 
filaments of the same candle-power and efficiency, 
although the watts supplied to each be the same. 

On comparing the behavior of such 200-7016 
lamps with that of 100-volt lampe, the roughest of 
tests shows that there is a far more rapid falling off 
of candle-power during life with the former than 
the latter. At the same time the efficiency of an 
unflasbed lamp decreases in a given number of hours 
by a far greater percentage than is the case with the 
flashed lamp. Mr. Robertson has made a series of 
life and efficiency testa ou high-voltage lamps. They 
show that in the average unflasbed 200-volt 16 СР. 
lamp the percentage loss of candle-power in 600 
hours is about 42 per cent., and the average drop of 
efficiency is about 35 per cent. 

These two quantities seem to cover the chief prao- 
tical merits desirable in an inoandescent electrio 
lamp—i. e., the lamp which has the best percentage 
retention of original candle-power during its life, 
together with the best average percentage (or in- 
crease) of original efficiency during its life. 

These tests show tbat these most desirable points, 
which have been worked on diligently for the last 
thirteen years, have had to be thrown on one side 
in order to bring about the possibility of using the 
same sized bulb for a given candle-power at 200 volte 
asat 100 volts, 

Testa of the behavior of unflashed high-voltage 
lamps show that such lamps sometimes increase in 
candle-power during the first 100 hours or so. This 
also happens with badly carbonized or badly flashed 
100-volt lamps (noted by Prof. Ayrton in some of 
his recent lamp tests), owing to the initial lowering 
of tbeir resistance in consequence of their not hav- 
ing been properly carbonized in the first instance; 
and this is often accompanied by a great alteration 
in the character of the surface (emissivity) of the 
ülameni. The carbonizing or baking process is 
therefore still going on in the lamp, and the two 
above-mentioned changes coming together mask the 
fact that a great deterioration of the filament has 
taken place; but a period is quickly reached when 
tbis fact is no longer masked. This period is when 
there is no further deorease of resistance; but the 
surface deterioration still goes on, and thus soon 
brings abont a large percentage fall of cand le- power, 
and on the slightest increase of voltage there is now 
а tendenoy to increase resistance. These changes 
seem to be initially owing to the fact that the (un- 
flashed) high specific resistance carbon is far more 
volatile than is the case with a good flashed carbon. 

A microscopical examination of a flashed and un- 
flashed filament after each has been running 100 
hours shows that the surface of the flashed filament 
is still quite emootb and shiny, whereas the surface 
of the unflashed filament has become very dull, 
sooty, and often fall of small pit-holes. These pit- 
holes and soot form а large increase of surface, 
which therefore increases the emissivity of the fila- 
ment, апа consequently lessens its candle-power, as 
the watts supplied keep the eame. 

The property of an unflashed filament becoming 
80 rapidly less efficient (increasing in watts per 
candle-power) acts as a preservative, beoause the in- 
creased emissivity lowers the temperature. This 
lowering of temperature decreases both the tendency 

to volatilize and also to further great obange of re- 
sistance. This power of self-preservation leads to 
such a filament giving some satisfaction to the gen- 


eral publio, for the latter is satisfied when it obtains 
a good average, or sometimes an excessively long- 
life lamp; but this is very false economy, as it is 
only purchased by a very great falling off in aetusl 
efficiency. 

Mr. Robertson’s experience with carbon filaments 
seems to point to the fact that it is impossible to ob- 
tain a carbon Alament of bigh specifo resistance 
without its being accompanied by at least the defect 
of greater volatility. In other words, the lowest 
specifio resistance carbon is the best, because it is 
lees liable to evaporation, and therefore it gives the 
best retention of original candle-power and eff. 
ciency, and it is also mechanically stronger. 

The specific resistance of many of the present 
types of 200-volt lamps is about 3,500 to 5,000 mi- 
orohms per cubic centimeter, whereas it is easy to 
obtain flashed carbons whose speoifio resistance is as 
low as 2,400 miorohms per centimeter; and even as 
low as 300 is possible, but not practicable. 

Gases.— Auvther important oonsideration to bear 
in mind as to whether the high or low specifio re- 
sistance carbon ів the best ів, that the bigh specific 
resistance filaments retain their ocoluded gases in a 
far more persistent degree than is the case with the 
low specific resistanoe flashed filaments. 

It is probable that the occluded gases arising from 
the carbonization of the filament are, by means of 
the flashing process, driven off to a large extent; 
and, in addition, the more dense and impervious 
nature of the flashed surface prevents the filament 
from absorbing the gases during its subsequent 
handling or treatment. This absorption is & prop- 
erty possessed by all carbon bodies in some propor- 
tion, varying with their density. 

This greater power of unflashed carbon to absorb 
gases and to retain what it has absorbed than is 
possessed by flashed carbon, leads in many instances 
to sudden deterioration of the vacuum in a finished 
lamp, accompanied by а short-oirouiting as soon ай 
the pressure and the condition of the residual gases 
in the bulb has reached its most conductive point. 

The consensus of opinion at the present day of the 
average types of high-voltage lamps undoubtedly 
pointe to the fact that a large percentage are expected 
to short-circuit as soou as they are put ор, and 1 
bave heard several engineers say tbat they expect 
about one in twelve to ko in this way. 

From these causes, and others relating to the treat- 
ment of filament pointed out above, there seems to 
be no doubt that the average 200-volt Jamps have 5 
shorter life than 100-volt lamps. The above experi- 
ences have led Mr. Robertson to design all high-volt- 
age lamps that are not restricted by size with well- 
flashed carbon filaments, and sach lamps oompare 
favorably with lower voltage lamps. | 

Horizontal Burning.—Another question which is 
very important in considering 200-volt lamps ig that 
of horizontal burning, and contraotors should take 
special notice of this. There is no doubt whatever 
that almost all the present-day 200-volt lampe are 
only suitable for burning in a vertioal position. Ав 
вооп as any other position is adopted defects become 
prominent, The long thin filament soon drops оп 
to the bulb and cracks it. Also electrostatic attrac- 
tions, owing to higher voltage, cannot be resisted by 
the long thin filament, and this is an additional 
cause of the filament approaching the bulb. | 

The effect of electrostatic attractions on long shin 
filaments is even noticeable with lamps burning ina 
vertical position. Sach lamps have to be designed 
with the object of making their filaments more rigid, 

and to be thus able to witbetand the effects of gravity 
and electrostatic attractions exerted by the obarge on 
the bulb; and this is the chief point which makes 
high efficiency 200. volt lamps so difficult to produce. 
There is, therefore, a tendency in trying to avoid the 
defects just mentioned to make 200-volt lamps а 
low in efficiency as possible. . 
Leading-in Wires.— Another fault that existe with 
the bulk of the present forms of bigh-voltage а 
is that, owing to the same size bulb being гебашес, 
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no greater separation can be given between the lead - 
ing- in wires of the lamp. This is a special difficulty 
with high-voltage lamps whioh contain two filaments, 
as in this case the same size cap is used, and four 
wires are passed through the sealing point instead of 
two, and they are therefore more crowded together. 
This question of distance apart of leading-in wires is 
a vital one, both in the manofaoture of the lamp and 
in its after use. In the case of unflashed carbons this 
becomes a still greater defect, owing to small dis- 
tance combined with probably greater gaseous ema- 
nation. 

The higher the voltage, the sooner are these defeots 
made manifest. Even with 100-volt lamps there is, 
under certain conditions, a tendenoy for ourrent to 
jump across from pole to pole, owing to the remanent 
gases in the bulb attaining а bigh state of oond uo- 
tivity. The greatest conductivity of the remanent 
gases which lead to sudden short-oirouiting appears 
to be when the pressure is about 0.01 mm. Bat, by 
reason of a continued discharge taking place in all 
lamps, there seems to be a tendenoy for the residual 
gaseous molecules to arrange themselves in a straight 
path between each pole. Through such a patb dis- 
charge will take place even in a better vacuum than 
0.01 mm. 

This leakage current (sometimes ca!led the Edi- 
воп effect ’’) which leads to short-circviting is very 
prominent during manufacture of high-voltage lam pa, 
and to avoid it greater care is required as the voltage 
increases. 

If the size of a bulb for a high-voltage lamp is to 
be restrioted to the present dimensions, there is no 
doubt that the best lamp would still be that which 
bas a single filament, were it not that other vital 
questions step in. 

Electrostatic effects also increase with the voltage, 
and several most promising patterns of lampe, from 
all otber points of view, have had to be put on one 
side on this account. 

As to the best forms of cap for high-voltage lamps, 
preference will naturally be given to those in which 
the poles can be kept furthest apart. 


If a B. C. or E. S. cap were on a larger scale, there 


is no doubt that considerable benefit would acorue. 
The simplest holder, with the least moving parts and 
for always making the best contact, is undoubtedly 
the Edison sorew, which, in the cases of excessive 
vibration, can be made with a locking device. 

The slightest want of insulation in the cap between 
the poles eventually leads to a large leakage ourrent 
between them or the cap and one of the poles, and 
in many cases this is suddenly established to such а 
large degree as to result in the complete fusion of 
the lamp cap, and sometimes the hulder. In such 
cases а non-metallic lamp cap seems to offer great 
advantages, and has, in my experience, removed 
complaints on this score. 

Standard Voltage.—From a lamp maker’s point of 
view, а fixed standard of voltage and efficiency would 
only lead to an increased cost in manufacture, and 
the present practice of varying efficiencies with volt- 
ages, running in the oase of low-voltage lamps from 
95 to 120, and in the саве of high voltage lamps from 
200 to 230, tends to keep the lamp at a lower cost 
than if these efficiencies or limits of voltage were 
more restricted. 

On the other band, voltages which lie outside 
these limits are a source of great expense tothe man- 
wacturer, It would therefore tend to cheapen lampe 
ifa standard of voltage were adopted which lay ex- 
clusively between the above or even smaller limits, 
but at varying efficiencies. 

Combination Filaments.—In order to get over the 
difficulty of size of bulb, etc., many filaments (be- 
youd tbe unflashed pure carbon derived from cellulose 
in Some form) have been introduced which have a 
high specific resistance. This can only be obtained 
by using a less dense form of carbon than has hitherto 
been found most satisfactory in low-voltage lampe. 

А form of high specifio resistance filament that has 
Pn Visi is where the carbon has been admixed 


With various oxides, borates and silicates of the 
earths. In addition to mixtures, electrolytic and 
chemical deposits of these bodies on the surface of 
carbon have been tried; but, although it is a simple 
matter to obtain baked carbons containing these 
bodies, eitber incorporated with the carbon or оп the 
surface thereon, it is quite another matter to obtain 
a finished lamp containing these bodies in a form to 
be of any practicable use. The difhoulties met with 
are apparent as coon as the lamp is incandesced while 
undergoing exbaustion. 

If such lamps be incandesced to a temperature 
exceeding 5 watts per candle-power, there is a 
gradual separation by evaporation of these bodies 
from the carbon, and their resulting deposition on 
the surface of the lamp bulb. 

The temperature of incandescence of the filament 
in order to obtain any advantage which might be 
derived from the luminescence ’’ of the rarer earths 
is apparently greater than 5 watts per candje-power; 
and, as above stated. it has been found impossible to 
во evacuate a lamp as to leave avy of the ‘‘ lumines- 
cent bod ies incorporated with the filament at tem- 
perature higher than 5 watts per candle-power; tbe 
object sought for is consequently defeated. 

From the above it seems that, with our present 
knowledge, the best form of 200-vol& lamp is that 
which has а well flashed low specific resistance pure 
carbon filament in a large bulb, with a well-insulated 
moisture-proof cap allowing the poles to be placed 
at a reasonable distance apart. It should consist of 
a single filament, and be so disposed in the bulb 
that it can withstand the disturbing effecta of gravity 
and electrostatic charges on the bulb. 

I wish to mention here that my oo-direotor, Mr. 
Robertson, has given me great assistance in the re- 
marks I have made upon lamps. 

(To be continued.) 


ELECTRICAL ENGINEERING IN SPAIN.* 


Mazarron, а provincial town of some 14,000 in- 
habitants, is situated in the southeast of the provinoe 
of Murcia, and is the most important center of the 
mining district of the southeast coast of Spain, mid- 
way between Carthagena on one side and Aguilas on 
the other, The town of Mazarron is approached from 
the Mediterranean by the Puerto de Mazarron,” or 
port, which latter bas a population of 3,500 inhabi- 
tante, and is under the same municipal government as 
the town itself. The port is 6] kilometers distant 
from the town, and the Mazarron Electrio Light 
Company intend shortly to extend their high-pres- 
sure cables from the generating station at Mazarron, 
in order to supply the light also to tbe port, the 
lighting of which is inoluded in their concession. 
The exclusive concession for the electrio lighting of 
Mazarron for fifty years was obtained by the Mazar- 
ron Electric Light Company (Limited). 

In Mazarron, as in most provincial towns in Spain, 
tbe only illuminant obtainable is petroleum, and in 
consequence of the very high price of this illuminant 
in the country, due to heavy Government taxes on 
its introduction, refining and consumption, the dan- 
ger in its use and the difficulty in proouring the 
thoroughly refined oil, except at excessive prices, 
afford special ad vantages to eleotrio light undertak- 
ings—a fact which can be seen by the rapidly in- 
creasing number of concessions being taken by the 
English and other companies for the supply of elec» 
tric light to Spanish towns. 

The contract of the Mazarron Electric Light Come 
pany with the municipality of Mazarron was oon- 
oluded in May, 1897, and already the equivalent 
number of lamps of 10 СР. conneoted up is over 1,000, 
the present plant being capable of supplying 3,500 
lamps of 10 ср, The municipality at present use 
300 lampe, including 10 СР. and 16 СР. glow lampe 
in tbe streets of the town, and one 2,000 СР. 
aro lamp in the plaza or market-place. For these 
they pay at the rate of 50 centimos per 3,000 watt- 
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hours, or, taking the mean of the rate of exchange, 
equivalent to about 4d. per British В. O. T. unit. The 
price paid by private customers is at the rate of 6 
pesetas per month per 16 ср. lamp if by contract, or 
if by meter, 80 centimos per 1,000 watt- hours, whioh 
in a similar manner averages 6. 4d. per British B.O.T. 
unit. The cost of the same intensity of light as thas 
of one 16 ср. inpandescent lamp, if produced by the 
ordinary petroleum obtainable in the town, is sbout 
7 centimos of a peseta рег bour; while the present 
charge to private consumers for the electrio light is 
equivalent, at the above rate, to 5 centimos per 16 
cP. lamp-bour. Thus the advantages in economy and 
superiority of the electric light over petroleum are 
at once evident $o the residente, rich and poor, and 
the light is being rapidly taken up by all classes. 

The system adopted at Mazarron bas been the 
high-pressure alternate current system, with trane- 
formers, the motive power adopted being steam, in 

consequence of fhe absence of any available water 
power in the nelghborbood. The alternators are of 
the well-known Mordey-Viotoria pattern of 2,000 
volts, 100 periodicity, with direot-coupled exciters, 
constructed by the Brush Electrical Engineering 
Company (Limited), and at present the plant com- 
prises two alternators of 30 kilowatts each, and one 
alternator of 35 kilowatts, intended for parallel 
working. ТЬе engines inolude a 60 HP. vertical 
compound high-speed engine built by Messrs. Robey 
& Co., Linooln, with Pickering governor and varia- 
able expansion gear, and a GO HP. locomotive type 
of boiler by the same makers. Messrs. Hornsby & 
Sons, of Grantham, have supplied a 75 HP, under- 
type automatio expansion engine and boiler, and this 
latter engine at present drives one of the 30 kilo- 
watt alternators by link-belting and jockey-pulley 
gear. The third alternator is at present kept for 
reserve. 

The power station is situated at the extreme north- 
east of the town, a more central position having been 
unobtainable. From this station the line of cables 
is carried overbead, the high-pressure feeders and 
cables being rubber-insulated and carried on specially 
constructed insulators attached either to upright 
posts or to wall brackets. The low-pressure house 
service system is similarly oarried in lines of aerial 
cable with insulated covering and special porcelain 
insulators. At present there are nine transformers 
working on the town circuits, the unite chosen being 
mostly 2 and 3 kilowatt transformers arranged in 
parallel and feeding the low-pressure network. The 
transformers are placed in overground chambers in 
the streete in convenient situations, and at each 
transformer-box a distributing post is fixed, to which 
also is attached the branch cables connecting with 
the high-pressure feeders, these, of course, entering 
the transformer chamber, The transformers were 
supplied by Messrs, Crompton & Co., and by Messrs, 
Johnson & Phillips. In consequence of the phenom- 
enal dryness of the climate in Mazarron, rain rarely 
felling throughout the whole year, and the intense 
heat, it has beén found quite easy to effect perfect 
insulation of transformers and overhead circuits; and 
the overhead system has been universally adopted 
in such parts of Spain asit gives the best results 
with the greatest facility and cheapness of construo- 
tion. 

The old form of petroleum lampe, ог “‘ faroles ” 
in the market- have been replaced by a 2,000 
ОР. alternate-ogrrent aro lamp, connected througb а 
supplementary arc-lamp transformer to the house 
service line, which is worked at 110 volta throughous 
the town. The company have already supplied light 
to the San Jose mine; and it is expected that oon- 


tracts will be entered into shortly with the other 
mines in the district for supply of the light both 
above tbe surface and underground. The great in- 
dustry of Mazarron is that of the mines, which lie 
immediately round, many being partly within the 
town itself. These mines are among the richest in 
the country and in Europe in lead and silver, the lead 
ore being conveyed for smelting to the lead works at 


the port, from whence is із shipped to England apg 
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Alternate Current Motors. 

Mr. Llewellyn В. Atkin 
paper before the Instituti 
London, on the theory, 
nate current motors. 


were explained, and the 
king the necessary calou- 


D his classification Mr. 
Atkinson took as the first class motors in which the 


energy was conveyed to armature through brushes, 
and whioh were therefore called ‘conductive mo- 
tors, whioh might be series wound, shunt wound, 
or separately excited; in the latter case the phase of 
the EMF. producing the exciting current differed hy 
a quarter period from that producing the armature 
current, thus forming an example of the applica- 
tion of multiphase currents to alternate-ourrent 
motors. The transformation of energy from one 
oirouit to another by electromaynetic induction in- 
stead of by conduction was considered, and the work- 
ing of transformers both with magnetic leakage and 
without magnetio leakage between the primary and 
secondary windings was illustrated. This gave rise 
to aclass of motors in which the energy was supplied 
to the armature, not through the brushes, but through 
the air gap; these motors in the simplest form hav- 
ing, bowever, а commutator for short-circuiting the 
coils so as to produce a proper distribution of current 
in the armature. These motors the author classed as 
‘inductive motors with brushes, having one induct- 
ive electric axis and one magnetic axis.“ A modifica- 
tion of this class furnished a third class, ‘‘ induotive 
motors with brushes," in which there were two 
reciprocal inductive electric and magnetic axes.” 
The brushes might then be dispensed with, giving 
rise to a class of ‘‘ inductive motors without brushes, 
having short-circuited coils and two reciprocal in- 
ductive electric and magnetic axes,” the modern in- 
duction motor. The theory of such motors was 
examined, and the use of asynchronous motors as 
generators was touched upon. The design of alternate 
current motors and the practical construction and 
working of asynchronous motors also formed part of 


the paper. 
The Dublin Three-Phase System. 


. Mr. H. Е. Parshall has just read a paper before the 
same institution regarding the operation of the 
Dublin electrio tramway system since its inaugura- 
tion two years аро. As originally designed, the 
Dublin Southern Tramways would not conform with 
the Board of Trade regulations in the matter of fall 
of potential in the earth return. The machinery 
bad been ordered and the work proceeded with before 
Mr. Parshall was called in to advise. The problem 
became, therefore, to utilize as much of the machin- 
ery ordered us possible, and to install such other ma- 
ohinery as would be necessary to distribute the 
electricity under the Board of Trade regulations. 
Тһе bigh-tension, alternate-currené method of trans- 
mission was considered most suitable. It was neces- 
sary to make use of the sites owned by the tramway 
company and to execute the work as cheaply as was 
consistent with safe operation. The three-phase 
machines and switchboards were specially designed 
for the installation, whioh was the first one of its 
kind established in the British Isles. The installa- 
tion has been in operation—entirely satisfactorily— 
for nearly two years, So simple is the operation of 
the substations that only a boy is employed in 
eaoh to work the machinery. Owing to the low 
frequency the motors were very easily synchronized, 
and even though they were thrown in considerably 
out of phase, they quickly fell intostep. Numerous 
additional cars increased the load greatly, but the 
machines never gave trouble, nor have the synchron- 
ous motors fallen out of step, even ір the case of 
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to 20 volts, whereas in the 1 и pi vids 
present plant it was 3! 
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ín | у as (бу on the 
ine, even though the line had been subjected to the 
disad vantage of not having a thorough connection to 
the center of Dublin. Owing, therefore, to the 
largely increased load, the capacity of the power- 
hoase at Ballsbridge had been greatly added to hy a 
large direct conuected unit which маз more suited 
for heavy traction loads. Likewise the substation 
at Blackrock had been redesigned and in the place 
of the 60 KW. motor generator sets originally instal- 
led there are now two 200 Kw. rotary convertera, 
With the necessary statio transformers, and ап im- 
proved switchboard for manipulating it. The prin- 
cipal point of importance is the ease and reliability 
with which such a system is shown to be operated. 
The efficiency of the system was shown by Mr. Par- 
shall, by the working cost, to be satisfactory, al- 
though the efficienoy of the machines in substations 
was not so high as would be the case with larger 
machines and large rotary converters. For a small 
tramway, however, the sureness of operation and 
the minimum of labor were of vastly greater impor- 
tance than any small yain iu efficiency. 


Amateur Model-Making Competition at the Electrical 
and Kindred Industries Exhibition. 

A committee consisting of Prof. Morris Locb, Dr. 
C. A. Doremus, Dr. W. E. Geyer and Mr. T. С. 
Martin has drawn up rules aud regulations for au 
amateur model-making competition in connection 
with the Electrical Exhibition. Printed forms can 
be had from the management, 15 Cortlandt street, 
New York. The classes are given below, each olass 
having prizes not to exceed $50, and bronze medals, 
the exhibits to be jadged by a committee of tive 
well kuown men. It is believed that the contest 
will awaken geueral interest and elicit some beauti- 
ful and interesting apparatus, There are a great 
many young people and students inand around New 
York who find pleasure in handiwork of this charac- 
ter. The classes are as followa, and the exhibits 
must he entered a week before the Exhibition begins: 

Class A, — Working model or actual machine of a 
dynamo-electrio or electro-dynamio type; made by 
one or more boys under 21, sofar as designing, lathe 
work, assembling and finishing are concerned. 

Class B.—Instrument of precision, made by ama- 
teur or student; inoluding galvanometers, resistance 
bridges, eto., eto. 

Class C.—Practical application of electricity to 
communication, the assembling and finishiug to have 
been the work of a single exhibitor. 

Class D.—Ingenious application of electrical ap- 
pliances to domestio, etc., us s, by an amateur under 
18; none of theapparatus to be necessarily of home 
manufaoture. 

Class E.— Design or working drawing of an elec- 
trical appliance or installation, made within the past 
twelvemontb, by а student of a recognized chartered 


institution and beaiing the iustruotor's certificate 


as to its bona fides. 

Class F.—Design or instrument made by a teacher 
below the gradeof college professor, for illustrating 
some electrical law. 


The General Electric Company owed on January 
1, 1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 


oent.per annum. Neither have any dividends beep 
paid ор its common stock since August, 1893, 
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A POCKET DICTIONARY OF 
TERMS AND PHRASEs. 
950 pages. 


Technical Book Company, 45 Vesey street New 


York. Pri : 
cloth, 2 0 bound in leather, $3 ; bound in 


This work has heen bro 
date, and for clearness 
in advance of any 


oght thoroughly Up to 
and conciseness is far 
of the previous editions, 


The words, terms and phrases are arranged in 
alphabetical order, the definitions being given 
almost 


invariably in а few short concise кеп. 
tences. No огозз references are employed, the 
terms being arranged alphabetically in their natural 
о ег. 

| The value of this work will be appreciated when it 
18 stated that it contains 11,000 eleotrioal terms and 
words, or 6,000 more than the previous edition. In 
à growing science such as electricity, new words and 
terms are constantly appearing the meaning of 
which is not always clear. For speedy reference this 
work is invaluable, аз owing to its size it oan be 
carried in the pocket or kept ready at hand. As (ће 
dictionary was compiled solely with a view to fur- 
nishing concise defi uitions, technical students or those 
who desire a lengthy explanation will find it greatly 
to their advantage to obtain a copy of the complete 
fourth edition, containing encyclopedic matter and а 
system of cross referer ces. 

For the practical engineer and business man, how. 
ever, the Pocket Dictionary fills a long felt want, as 
it is unquestionably the most complete and reliable 
electrical dictionary that has ever been published. 
ALGEBRA MADE Easy. Be Epwin J. HOUSTON, 

Ph. D., and ARTHUR E. KENNELLY, Se. D. 100 


pages. Published hy the American Technical 
зоок Company, 45 Vesey street, New York. 


This valuable little work, as is stated in the 
preface, was cou piled for the purpose of elucidating 
the mathematical formule which appear in the 
paxes of Prof. Silvanus P. Thompson’s '' Dynamo 
Electric Machinery "' and ** Polyphase Electrio Cur- 
rents.“ Although it oontains nothing strikingly new, 
the principles of algebra, geometry, trigonometry and 
cilculus are so simply yet clearly set forth that а 
person cannot belp bat grasp their weaning. 

In carrying out tbe stated object of this pablica- 
tion, the authors have produced a work that 18 
well worth studious perusal by the younger element 
of the electrical profession, and by some of tbe older 
members as well. Tue title of the book, iu out 
opinion, should have been Mathematics Made Esty, 
for is covers almost the whole field in а lucid aud 
admirable manner. 

THE UNIVERSAL ELECTRICAL DIRECTORY (J. А. 
BERLY’s). Published by Н. Alabaster Gate- 
house & Co, 4 Ludgate Hill, London. 1,100 
pages. Price, бз. 

This valuable work as the title indicates is brougbt 
out at the beginning of each year for the purpose of 
enabling a person to find the address of any de 
manufacturing electrical apparatus of any Mis 
in Europe, America or in the colonies of Great Britain. 
The seventeenth edition, which has just made "n 
appearance, contains 23,791 names of members of di 
electrical and kindred industries throughout the 
world. 

This is 1,136 more names of individuals and firms 


thau were contained in the 1897 issue of the Direc- 
tory. - 
This last edition has been most carefully revis 


date of issue, the Brisish 


and brought upto the ames, tbe 


alphabetical section now comprising 9,918 n is 
Continental 7,872 names, the American 4,080 рв 
and the Colonial section 1,924 naues. T 

For facility of reference it is divided in ie 
groups, namely, British, Continental, Amer het 
Colonial, which are ugain subdivided into a m 
ical and classified sections. In the oase of e у 
a geographical section is given, making 1n ^ 
subdivisions. | 

In addition to the new Dames io oorpors ted in the 


юру ie 
ОПЕ 
т VIE grat 
walg 
QU IL os 
COM 1. 


weis a, 


| hg tea oy 
E lx b n 


ЭШ: 


Marcu 16, 1898. 


EE AER a — E E ш 


present issue, much financial information is given 
which should prove of value. Telegraphic addresses 
as well as 10021 telephone numbers are also given, 70 
pages having been added to the 1897 editiou. This 
Electrical Directory is unquestionably the largeat 
and probably the most comprehensive in the world. 

The book is handsome in appearance and should 
prove invaluable to persons engaged in electrical and 
kindred industries. As the price is but $1.25, it is 
well within the reach of all. 


A SPECIAL PRIZE OFFER. 


Theses Competition for Students. 

We take pleasure in announcing to the students 
who are taking the electrical engineering course in 
the various Universities of this country that we have 
decided to award prizes for the most meritorious 
theses sent us by students graduating this year, as 
follows: First prize, $25; second prize, $15; the next 
three best theses to receive honorable mention witha 
a year’s paid subscription to ELECTRICITY. 

The conditions of the competition will be as fol- 
lows: Competing theses shall be sent in anonymously 
indorsed on the outside For Electricity’s Thesis 
Competition." Each thesis should be either accom- 
panied or followed by a sealed envelope containing 
the anonymous or assumed name under which the 


thesis was sent in as well as the correct name and ad- 
dress of the author and the name of the University 
or College he represents. These envelopes will not 
be opened until all the theses submitted have been 
carefully examined and those deserving of prizes se- 
lected. Each of these envelopes should also contain 
a note from the Professor of Electrical Engineering 
of whatever University the student is attending, 
stating that the candidate is eligible to enter the 
competition. 

The merit of the various theses submitted will be 
jadged by the editorial staff of ELECTRICITY, assisted 
by any outside experts it may be deemed advisable 
to call in. 

The theses will be graded according to their appar- 
ent permanent value for the advancement of practice 
or theory in electrical engineering. No thesis which 
has previously been published in full or in substance 
will be eligible for the competition, and wherever in 
а thesis it is found necessary to quote an authority 
credit must be given. 

The two theses awarded first and second prizes will 
appear in the columns of ELECTRICITY duly oredited 
fo their respeotive authors, as also those receiving 
honorable mention. The right is reserved to reject 
all theses submitted in case none is found worthy 
of a prize. 

All theses awarded either a prize or honorable 
mention are to become the property of ELECTRICITY, 
although all drawings will be immediately returned 
alter publication as well as those theses receiving 


neither prize nor honorable mention. 


We make this announcement at the present time 
во ав to give the students who desire to enter this 


competition ample time tp prepare oreditable papers. 
No definite time is specified as to when all papers 
should be in, but if poesible we should like to have 
them all on hand by August 1. 

If the conditions of the competition as set forth 
above are not thoroughly clear, we will be pleased to 
answer any inquiries relating to this matter. 


Help to fight the Eleotrios] Trust b ipi 
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CANADIAN NOTES. 
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The Dominion Government will be asked to make 
an appropriation at the present session of Parliament 
for the extension of the Government telegraph sys- 
tem to the Yukon country. At the present time the 
Government telegraph line extends from Asberoft, 
B. C., to Quesnelle, a distance of 225 miles. From 
the latter point to Telegraph Creek is 54 miles. The 
proposal is to build the section to Teslin Lake next 
season, reaching the Yukon in 1899. The cost is 
roughly estimated at $500,000. 

The C. P. R. Telegraph Company now proposes to 
stretch a copper telegraph wire from Montreal to 
Vancouver, B. C. It will then be possible to sit in 
the Montreal office and transmit messages to Van- 
couver direct. The wire to be used will weigh 300 
pounds to the mile, and the total weight of copper 
wire to be used will be something like 450 tons. 
Work is expected to begin on the new line on the Ist 
of April, and to have the line completed and in 
working order by the 1st of June. Construction 
work will commence at the Montreal end. Thecop- 
per wire to be used in the enterprise will alone cost 
in the neighborhood of $250,000. The wire will be 
worked duplex. 

At the next session of the Manitoba Legislature a 
local company will ask for a charter to build an 
electric railway from Winnipeg to St. Andrew's 
Rapids, and through the municipalities of Springfield, 
St. Boniface, Kildonan, St. Paul's and St. Audrew's. 
The company also proposes to construct sawmills, 
boats, telegraph and telephone lines. 

From the plant which the West Kootenay Eleot rio 
Light & Power Company is erecting at bonnington 
Falls, B. C., it is expected that the transmission of 
power to the Rossland mines will be commenced this 
month. Bonnington Falls, where the power house 
is situated, lies about 11 miles below Nelson, Б. C., 
on the Kootenay river. Water is conducted to the 
reservoir from the river by a canal 22 feet deep, cut 


out of rock for a distance of 640 feet. The two tur- 
bine wheels are attached directly to the generators, 
There are two generators. having together a capacity 
of 2,500 horse power. They operate at 180 revolu- 
tions per minute. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. 


The June Meeting. 

At а meeting beld in Chicago last week many 
plans and suggestions were considered by the gentle- 
men invited to confer with President Insull upon the 
arrangements for the entertainment of visitors dur- 
ing the Convention of the N. E. I.. Association, June 
7, 8 and 9, at the Auditorium Annex, Chicago. The 
banquetivg ball which has been secured for the ses- 
sion is one of the finest meeting rooms in the coun- 
try. Space will be furnished for the exhibits in the 
hotel parlors and basement. ‘There will be no gen- 
eral exhibit, the manufacturing and central station 
interests agreeing upon that point. President Insull 
announced that the plant of the Chicago Edison 
Company would be open to inspection at all times 
during the meeting, and that every facility would be 
afforded members to examine the practical workings 
of the system. Не said that the company would 
also afford facilities for manufacturers to display 
their apparatus and specialties in actual operation in 
the Edison station. In other words, the Chicayo 
Edison Company will keep open house for the As:o- 

‘ciation during the Convention. Assurances were re- 
ceived from the street railway companies, aud the 
elevated as well, that they would co-operate with 
the lighting interests in giving the visitors an idea 
of the advancement that has been made in the elec- 
trical development of Chicago since the last meeting 
in thatcity. It wasalso suggested that a visit tothe 
drainage canal would be interesting, especially to 
the Eastern visitors. It is proposed to hold morning 
and evening sessions, devoting the afternoons to en- 
tertainments and sightseeing. This plan has been 
tried at the Edison Conventions and has proved ва&- 
isfactory and popular. No definite action was taken 
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оп апу of the plans suggested, as it was deemed ex- 
pedient to await the result of President Insull's oon- 
ference with the Eastern representatives. Another 
meeting of the ('hicago committee will be held on 
Thursday, March 24, at which time the views of the 
Eastern members will be presented and definite ао- 
tion taken. 


COMMUNICATIONS. 


The Warren Electric Company Beoeivership. 
Warren Electric Manufacturing Co., 
Sandusky, O., Mar. 11, 1898. 
Editor ELECTRICITY, 

Drar SIR: Having observed in the columns of 
the Electrical Revicw under date of March 9th an 
article stating that the president of our company at 
Sandusky, O., had put the concern in the bands of a 
receiver, and tbinking that perhaps your journal 
might pursue the same course, we write to inform 
you tbat the article is misleading in every respeot 
and not warranted by the wording of the press dis- 
patches detailing the account of the receivership for 
the CAíctgo company. The enclosed letter states 
explicitly the facts and reasons for the action. 

We trust that in case you make any allusions to 
the affair you will give a correct statement. Yours 


truly, 
: WARREN ELECTRIC M'F’G Co, 
C. C, WARREN, Pres. 


ENCLOSED LETTER. 
| Sandasky, Магоһ 11, 1898. 

In explanation of the appointment of a receiver 
for the Warren Electrio Co of Chicago, III., I will 
state that it has no possible connection with the 
affairs of the Warren Electrio Manufacturing Co. of 
Sandusky, Ohio, and was an action applied for by 
myself, and seemed the only method by which the 
following claims (the only ones against the company) 
could be protected: first, of certain bank paper on 
which I was personally an endoraer; second, the 
claim of a member of my family solely for services; 
third, a claim I personally held for a considerable sum 
of money which I had advanced to the company; but 
most important, a receivership seemed to he the only 
means found by which Н. J. Medhery of Mechanios- 
ville, N. Y., the treasurer of the company, could 
be made to account for and disgorge the funds in his 
possession as treasurer, and compelled to apply the 
same to the reduction of the outstanding obligations 
named above. 

The action was precipitated by an attempt on the 
part of Medbery and three others of like ilk to take 
actual possession of the legal organization of the 
Illinois company; to conduct it bodily to the State 
of New York; to make it the basis of a scheme by 
which they might manufacture the Warren Alter- 
nator in competition with the Sandusky Co., to whom 
the sole right to the Watren patents and the exclu- 
sive license to manufacture was ꝝranted by an assigu- 
ment and contract more than a year and a half ago. 

The legal right by which these four high-minded, 
self-constituted directors attempted to justify their 
nefarious scheme existed solely in the actual gift by 
myself of stock in the company of а sultlicient 
amount, which, by manipulation, enabled them to 
capture four out of seven directors. 

In extenuation of my act of placing stock in the 
hands of such persons, I can only вау ib must have 
been at a time when my benevolence vastly out- 
weighed good judgment. Yours truly, 

C. C. WABREN. 


The Standard Diagrams. 


The Chicago Electrical Association has published 
the report of the Association's Committee on Stand- 
ard Diagrams in pamphlet form, with a view to hav- 
ing it in convenient sbape for the use of eleotrical 
draughtsmen and patent attorneys. To cover the 
expense of printing, a nominal price of 10 cents each 
will be charged. Those desiring copies of this at- 
tractive pamphlet can procare them by addressing 
Mr. J. K. Cravath, 825 Monadnock Building, Chi- 
cago. 


The General Electric Company owed on January 
1,1898, $1,389,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither ‘have any dividends been paid 
on its common stock since August, 1808, 
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LEGAL NOTES. 


The Edison Eleotrio Light Company having filed a 
petition in the U. S. Circuit Court at Pittsburg, Pa., 
asking an injanction and restraining order on the 
Doubleday Electric Company from manufacturing 
and selling an electrio socket claimed by the plaintiff, 
the court issued the restraining order asked for 
pending a hearing of the case. 

Judge O'Neill, at Eau Claire, Wis., on the 5th 
inst., made an order requiring R. E. Rust, receiver 
of the National Eleotrio Manufacturing Company, to 
turn over all books and vouchers to the court. This 
is the result of a petition for a general overbauling 
of all receiverfhip proceedings, involving about 
$100,000. 

The Barden-Sheets Electrical Construction Com- 
pany, composed of E. T. Barden and Charles W. 
Sheets, filed a deed of trust in the county olerk's 
oftice at Galveston, Tex., on the 3d inst. The com- 
pany's main office is in Houston, with a branch 
house in Galveston. The instrument, which is in- 

tended as a mortgage to better seoure the payment 
of certain sums of money, conveys to J. M. Kilburn 
of Houston, in trust, all the stook of electrical sup- 
plies in both the main and branch establishments, to 
sell same within sixty days and complete the con- 
tracts now on hand. Out of the money received the 


trustee is to pav the expenses of the execution of 
this trust and then certain oreditors in the order aod 
amounts specified. Among the creditors specified 
are: Washburn & Moen Manufacturing Co., notes 
aggregating $1,400; W. S. Edwards Manufacturing 
Co., note $250; New York & Ohio Company, two 
notes, each $200; Western Electric Company, account, 
$39.95; Electrical Appliance Company, account, 
$41.35; Interior Conduit & Insulation Company, ac- 
count, 5107.70; General Incandescent Arc Light 
Company, account, $254.26; Cential Eleotric Com- 
pany, $100. 

The National Conduit Company of New York bas 
filed acomplaint in the office of the clerk of the 
United States Circuit Court against Talcott H. Rus- 
sell, receiver of the Connecticut Pipe Manufacturing 
Company of New Haven, Conn., alleging an infringe- 
ment of a patent covering the manufacture of a 
specially constructed conduit pipe for the carrying 
of electric wires underground. The complaint al- 
legea that the invention was made by Ed ward Phipps 
of New Haven and that he had assigned the patent 
to Edward S. Perot and James P. McQuaide, who 
formed the National Conduit Company which manu- 
factures the conduits. The writ is returnable at the 


next term of the court. 

Charles C. Warren of Sandusky, O., has asked the 
Superior Court, Chicago, to appoint a receiver for 
the Warren Electric Company and to dissolve the 
company. The capital stock is $50,000 and the 
officers are Charles C. Warren, president; H. B. 
Warren, secretary, and Horace J. Medbery, treasurer. 
In January, 1897, tbe court is told, the company 
leased all its rights and certain patents to the War- 
ren Electric Manufacturing Company of Sandusky, 
О. At that time the company had an outstanding 
indebtedness of $12,500, of which $8,500 was repre- 
sented by notes indorsed by the complainant and H. 
J. Medbery as treasurer. The notes were payable 
to the First National Bank of Balston Spa, N. Y. 
The complainant also alleges that $2,500 was due 
him on account of salary and money advanced for 
the payment of debts. According to the complain- 
ant, the total assets of the company will not exceed 
$6,000 and the liabilities are $12,000. 

The report of the receiver of E. S. Greely & Co. of 
New York City, presented in court at New Haven 
on the 11th inst., shows $104,096 available for divi- 
dends and allowed claims of $173,726, There will 
be a dividend of about 60 per cent. and the business 
of the company will be closed up. 

Nellie E. Judge, administratrix of Patrick J. 
Judge, bas received a verdict of $13,375 in ber suit 
against the Narragansett Electrio Lighting Company 
for $15,000, in the Conrt of Common Pleas for Prov- 
idence County, R. I., founded on a claim for damages 
aa the result of her husband’s death. 
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THE NEWS. 


What is Going On in the Electrical World. 


STREET RAILROADS. 


Amesbury, Mass.—The board of selectmen has granted 
a franchise and location tothe Amesbury & Hampton 
Street Railway Company. 


Annapolis, Md.—A bill has been introduced iu the 
Senate to incorporate the Princess Anne & Deal’s Island 
Light, Power and Railway Company. The company 
proposes to construct an electric railway from Princess 
Anne to Deal's Isiand. The line is to be 20 miles long 
and will pass through St. Peter's, Dames Quarter and 
other villages in that thickly populated section. Thos. 
H. Brock, Wilmer O. Lankford, S. Frank Dashiell, 
Charles W. Hayman and H. Fillmore Lankford are 
named as the incorporators. The capital stock will be 
$40,000. It is stated that the construction of the road 
will begin immediately efter the passage of the bill. 


Charleston, S. C.—The '' News & Courier " states that 
the mission rf Dr. J. S. Lawrence to New York in the 
interest of the Charleston & Seashore Railroad was suc- 
cessful, and tbe necessary money to build the road bas 
been secured. 


Corsicana, Tex.—Bright Tindall and associates have 
been granted a franchise for a street railroad over all 
the streets of the city, two miles of the lines to be com- 
pleted and in operation in twelye months. 


Dayton, O.—AÀt present there are six different com- 
panies asking for rights of way into this city. Four of 
the companies are the Dayton & Western which is 
building a road from here to Eaton, a distance of 25 
miles west; the Dayton. Springfield & Urbana; the 
Miami & Piqua, and the Dayton, Troy & Piqua. These 
companies are hacked mostly by foreign capitalists. 
—Thecounty commissioners have granted a franchise 
and right of way through this county to the Dayton, 
Troy & Tippecanoe Electric Railroad Company for a 
period of 25 years. The route is over the new Troy 
pike from North Dayton to Chambersburg and Van- 
dalia in this county and thence to Tippecanoe and 
Troy in Miami County. 


Delaware, O.—The Delaware Street Railway has been 
sold by the receiver to B. W. Brown and associates for 
$24,000, about one-third of the original cost. 


Denver, Col.—Negotiations for the consolidation of 
the Denver Consolidated Tramway Company and the 
Denver City Railroad Company have been goirg on for 
some time, and the indications now are that the consol- 
idation will be effected at an early day. 


Huntington, М, Y.—The Long Island Railroad Com- 
pany has purchased the Huntington Railroad and will 
change it into a trolley road. 


Kenosha, Wis.—The city council has passed an ordi- 
nance which welds the last link in the most extensive 
interurban electric railroad line in America. Within a 
few montbs it will be possible for a trolley car to travel 
uninterruptedly from Chicago to Green Bay, Wis., а 
distance of 201 miles. "The electric line parallels the 
Milwaukee Division of the Chicago & Northwestern 


Railroad. 


Lewiston, Me.—The '' Journal’’ advocates the build 
ing of a trolley road arovnd Lake Auburn, and says 
everybody is agreed that it would pay except possibly 
the owners of the Lewiston & Auburn Electric Street 
Railway Company. 


Lowell, Mass.—The bill before the Legislature for the 
incorporation of the Lowell, Acton & Marlborough 
Street Railway Company names the following as incor- 
porators : Louis P. Howe. Herbert E. Bradford, Patrick 
F. Sullivan, Henry M. Chamberlain, Oren P. Walker, 
James F. Bigelow, Abel G. Haynes, Henry S. Perham, 
Lutber Conant and William N. Davenport. 


Mamaroneck, N. Y.—The local board of trustees has 
granted a hundred-year franchise to the Tarrytown, 
Mamaroneck & White Plains Electric Railway Com- 
pany, which gives the company the right to operate a 
trolley line over the various streets in this village. It 
also gives it the privilege to carry freight between cer- 
tain hours of the day. This company now operates а 
line from Tarrytown to White Plains and this franchise 
will give it a direct route from the Hudson River to 
Long Island Sound. 


Newark, N. J.—The city council has passed the ordi- 
nance giving the Consolidated Traction Company the 
right to lay tracks in Chestnut, Miller and Vanderpool 
streets. 


New Vork. — The Metropolitan Street Railway Com- 
pany has completed the conduit work on the Madison 
Avenue line, and cars operated by the underground 
trolley now run from the City Hall to the terminus at 
135th street. 


New Haven, Conn.— The Register” says: “ Capi- 
talists from New York, Boston and Providence, repre- 
senting a syndicate who operate several electric rail- 
ways in New England, have been in consultation with 
the corporators of the People’s Tramway Company of 
Danielson with reference to the purchase of its charter 
and the building of an electric street railway connect- 
ing the towns of Putnam, Killingly, Brooklyn and 
Plainfield. If the proposition of tho corporation is ac- 
cepted, the road will be built at once from Putnam to 
Danielson, and later from Danielson to Moosup via 
Brooklyn.“ 


Portsmouth, N. H. — The stockholders of the Porta 


mouth & Dover Railroad at a meeting on th 
voted to equip the line with electricity. со 


Richmond, Va.—The Governor has signed th 
allowing the Richmond & Petersburg and the Peters 
burg Railroad Companies to consolidate under the name 
of the Atlantic Coast Line Company, 


LIGHTING PLANTS. 


, Chicago, Il1.—Twenty-two hundred arc lights will be 
installed in the city of Chicago during 1898. Recently 
the city council finance committee voted $150,000 for the 
extension of the municipal lighting system and a tep- 
arate fund for maintenance. It is announced now that 
the entire street lighting department will be turned 
over to City Electrician Ellicott. If this project is car- 
ried out Mr. Ellicott will have charge not only ofthe 
electric lights, but of all the gas lights as well. With 
the installation of the electric lights, several times that 
number ot gas lamps will be discontinued, and it is the 
intention of Mayor Harrison and Commissioner McGann 
10 all of this work in the hands of one man if pos- 
sible. 


Cloverdale, Cal.— A fire at the electric light works 
here on the Ist inst. caused damage to the plant esti- 
mated at $7,500. 


Colambns, O.—Sealed proposals will be received by 
James A. Fanning, the clerk of the Board of Public 
Works of the city of Columbus, until 12 o'clock noon, 
March 24, for furnishing the labor and materials for the 
construction of an electric ligbt plant for the city, in 
accordance with tbe plans and specifications on file with 
and to be obtained from H. M. Lyman, superintendent 
of lights, City Hall, Columbus. 


Dodgeville. Wis.—The city council has granted a ten · 
years’ lighting franchise to W. Н. Earl of Chicago, the 
cost of arc lights to the city to be $100 a year. 


Hodgenville, Ky.—A company of Sydney, O., about 
to establish a wood factory in this place, will also putin 
an electric light plant for the town. 


Hoboken, N. J.—The board of freeholders of Hudson 
County will receive bids until 4 P. м. on the 2ist inst., 
for lighting the Weehawken branch of the Hudson 
Boulevard for a period of sixty days, using the wiresand 
mee now in position ; the bids must be per light per 

iem. 


Lancaster, Pa.—The Lancaster Electric Light, Heat 
& Power Company, which has the contract for lighting 
the streets of this city for the ensuing five years, is 
erecting an additional power plant for the purpose of 
establishing a commercial system. The company will 
erect a Jarge building, into which all of the wires from 
their Slackwater and Rock Hill power plants, on the 
Conestoga creek, will be run, and from which direct 
current will be issued to various points. The company 
proposes lighting the villages about Lancaster and the 
Millersville State Normal School, as well as establishing 
а commercial system. 


Macon, Ga.—The Atlanta journals in noticing the 
electric headlights placed as experiments on two of the 
locomotives of the Seaboard Air Line Railroad, stated 
that they were the first used in the South. The Tele- 
graph ” says Atlanta is mistaken. The Georgia South- 
ern & Florida Railroad has been using electric search - 
A ghts on its engines for six years with the utmost satis- 
action.” 


McKeesport, Pa.—The McKeesport Electric Light 
Company has purchased the plant of the Duquesne 
Heat, Light & Power Company and will furnish ligbt 
and power to both towns. The capacity of the McKees- 
port plant has jnst been greatly increased, and the 
company capitalized at $150,000. Horace Crosby is 
president and Homer Stewart secretary. 


Mt. Pleasant, Ia.—This town doesn’t find municipal 
ownership all it promised tobe. The operating expenses 
of the electric light plant for January exceeded the 
receipts by $150. 


Omaha, Neb.—Consulting Electrical Engineer Bteir- 
inger is busily engaged in working out the details for 
the lighting and ornamental illumination of the Expo- 
sition grounds. Mr. Steiringer says that he basa more 
en*husiastic conception of the possibility of fine and 
entrancing effects in the buildings and grounds than even 
that which he had at first. The setting up," he says, 
is superior in every way to anything heretofore pro- 
jected in this line.“ 


Plainwell, Mich.—The town council has adopted & 
resolution in which they say it is expedient for the 
village to buy, or construct, aad operate an electric light 
plant. ` 


Sac City, Ia.—At the recent special election this town 
voted by a large majority in favor of putting in an elec 
tric light plant. 


Stromsburg, Neb.—The business men of this place 
bave come to the conclusion that an electric light plant 
would add to the prosperity of the town. 


Suffolk, Va.—The town council has instructed а com- 
mittee to visit Greensboro’ and High Point, N. C., In- 
spect the electric-light plants at those places, and report 
as to the advisability of the town of Suffolk putting in 
а similar plant. 

Tooele, Utah.—The people are discussing a proposi- 
tion to bond the town for $10,000 in order to get $D 
electric light plant started. The matter, it is believed, 
will go through. 


Ventura, Cal.—The preliminary steps have been taken 
by the town trustees for э special election te bond the 
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С 
York. We understand that this well, known firm has just 


for an electric light plant to cost $20,000. The 
orale plant here was burned on January 20th. 


TRANSMISSION PLANTS. 


Helena, Mont.—In a few weeks the big turbines at 
Canyon Ferry will begin to revolve and the electrical 
power generated there will be transmitted to this city 
and to East Helena, the distance being about 17 miles. 
J. T. Fanning, of Minneapolis, the consulting engineer, 
who designed the dam, power house and hydraulic ma- 
chinery at Canyon Ferry, has inspected the plant and 
says it will compare with any transmission plant in the 
country with the possible exception of that at Niagara 


Falls. 


Pittsfield, Mass.—The present owners of the woolen 
mill property at Glendale propose to utilize tbe water 
power attainable at that point in the operation of an 
electric plant to furnish motive power for an extensive 
electric railroad system reaching from Pittsfield through 
Richmond and West Stockbridge to Great Barrington, 
and also to supply power, light and heat to firms in the 
central and southern part of the county. A company 
ів to be organized and incorporated under the Massa- 
chusetts law with a capital of $50,000. | 


Randolph, Utah.—Salt Lake parties have been exam - 
ining Swan Creek with a view to selecting » favorable 
site for an electric plant from which to light al) the 
larger towns in Bear Lake Valley, that is, Paris, Mont- 
pelier, Bloomington, St. Charles, Laketown, Garden 


City and others. 


Shell Lake, Wis.—The business men are considering 
plans for electric power and light for this city. An 
effort will be made to securea water-power on Yellow 
river, four miles distant, where a large dynamo will be 
placed and the current transmitted to Shell Lake. 


Waterville, Me.—The Waterville & Fairfield Electric 
Light & Power Company having failed to meet the 
requirements of the conditional charter granted to 
the Union Gas & Electric Company, the latter's charter 
has been decreed by the court to bein full force. This 
company has in view the improvement of the valuable 
water power privilege of the Messalonskee stream. 
Its purpose is to furnish gas and electricity to Water- 
villefor heating, lighting and powe:. 


COMPANY MATTERS. 


New Britain, Conn.—The Otis & McKirdy Co. has 
been organized in this city to manufacture electric 
specialties and novelties. 


Pittsburg. Pa.—It is reported that the Westinghouse 
Electric & Manufacturing Company bas been asked to 
bid on g contract for establishing a general electric- 
lighting and power plant in Valparaiso, Chili. The 
роса would require about $150,000 worth of ma- 

rial. 


Richmond, Va.—The bill to incorporate the Washing- 
ton & Fairfax Railroad Company has passed the Senate. 
The bill to authorize the town of Farmville to grant a 
1 to street railway companies has passed the 

ouse. 


Toronto, Can.—The Toronto Electric Motor Company 
have notified the Mayor that they have amalgamated 
with the Thompson Electric Company of Hamilton, and 
that the Hamilton factory of the latter will be moved 
to Toronto by the first of May. 


FIRES, ETC. 


Corbin, Ky.—The local electric light plant was totally 
destroyed by fire on the 4th inst. Mr. Hamilton, the 
general manager, says it will be rebuilt at once. 


Independence, Mo.—The depot of the Kansas City & 
Independence Electric Line in this city has been burned 
to the ground. Loss about $20,000. The road is operated 
by Age Metropolitan Street Railway Company of Kansas 

‚ Mo. 

Lakeview. Ore.—The recent fire that destroyed the 
residence of J. A. Anthony on Cottonwood creek, about 
eight miles from here, also destroyed the electric light 
plant that furnished lights for Lakeview. 


Pittsburg, Pa.—The large switchboard in the Westing- 
house Electric Works at Brinton was burned a few days 
ago by carrying too heavy a current and the automatic 
circuit breakers refusing to work. 


PERSONAL AND MISCELLANEA. 


Frank B. Flynn has been appoi i i 
ne ‘lyn pointed chief engineer of 
municipal lighting plants in Chicago. He had been 


jane With the Chicago Fire Department fourteen 


Tbe Milwaukee '" Wisconsin" says: 

1 : ys: The Port 
Haron (Mich.) Electric Railway is experimenting witb 
the prodult bearing truck on one of its motor cars, 
th а uct of the inventive gonius of John Deloyia of 
pues ы" is the first attempt of the ball-bearing 
ра ple being applied to electric street cars for the 
анаи redacing resistance to a minimum. Railway 
баке аы throughout the country are watching the 
е жара Rd аана 5 ball-bearing trolley bas 
Port Huron Electric alles ыш given a trial on the 


Wingham Railway & Electric i 
Company, died recent] 
it l. ut her, Ala. Mr. Stratton was born in Айа, 
ity” г ева for some time cashier in a bank in that 
шә ork: to Birmingham severai years ago and 
was one of 16 per in а large establishment there. He 
or the organizers of the Birmingham Railway 


& Electric Company, and as its secretary and treasurer 
contribated much to its success. He was unmarried. 


The Philadelphia city councils’ electrical committee 
bas reported favorably upon the ordinance granting per- 
mission to the Time & Weather Service Company to 
erect and maintain meteorological and time columns at 
the corners of certain streets in that city. The columns 
will he constructed of metal of ornamental design, and 
will be of a width not exceeding two feet tex. inches 
and of a height not exceeding ten feet six inches, and 
the weather vane and time ball supported on the top 
will be of & height not exceeding six feet nine inches. 
Inthe four corners of the structure space will be re 
served for barometers and thermometers, which will he 
first tested foraccuracy by the United States Weather 
Bureau. Telegraphic instruments will be placed ina 
space 18 x 7 inches for the official forecast, which will 
be forwarded from Washington at 9 А.м. The company 
expect to make thecolumns remunerative by advertis- 
ing panels placed neatly in the structure. 


The Civil Service Commission announces that on 
April 5 an examination will be held in Washington, D. 
C., for the position of telephone linemen in the United 
States life saving service at a salary of $85 а month. 
The examination will consist of a light educational test, 
together with practical questions; and, in addition 
thereto, applicants will be graded upon tbeir experience 
and character as workmen. The general qualifications 
of a telephone lineman should be as follows: Heshould 
be able to read and write, should have a fair knowledge 
of simple arithmetic, should be able to prepare estimates 
for material and bills for same, to select and lay out 
routes for telephone lines, to construct and repair tele- 
phone lines, to lay and repair submarine cables, to put 
up telephone and other instruments used on telephone 
lines and to establish connections ; to make ordinary 
repairs to telephones and instiuments and to test lines, 
cables and instruments ; to locate trouble on lines and 
in cables. Heshould be familiar with telephone mate- 
rial, and with the mechanism of telephones, call bella 
апа other telepbone instruments and apparatus. He 
should be able to do all work usually required of a tele- 
phone lineman, and should be possessed of such infor- 
mation as will enable him to intelligently and satisfac 
torily perform the duties of the position. He should 
have had at least five years' experience ава telephone 
lineman immediately preceding his application ; and he 
would be required to state when and where such experi- 
ence was bad. He must not be under twenty five years 
nor over forty years of age. He must be physically 
strong, and of good health, active and able to stand the 
exposure iucident to his employment on the coast. 


RECENT COMPANY ELECTIONS. 


Canton-Massillon Electric Railway Company, Canton. O. 
—President and treasurer, W. A. Lynch; vice-president, C. 
A. Gates; secretary A.J. Underhill; general manager, H. 
C. Fogle; directors: the officeis and J. W. McClymonda, 
C. M. Russell and R. A. Miller. 


Hestonville, Mantua & Fairmount Park Passenger Rail- 
road Company, Philadelphia—President, John B. Parsons, 
general manager of the Union Traction Company, to suc- 
ceed Isaac Blum ; secretary and treasurer, D. C. Golden, to 
succeed Mr. Benson. Mr. Blum was elected a director, 
taking the place of Lewis A. Kiley who retired. 


Mount Manefield Electric Railroad Company, Stowe. Vt. 
—President, A. Н. Soudan; vice-president, P. D. Pike; 
manager, C. J. Shepard; clerk, L. C. Moody; treasurer, F. 
O. Burt; directors: A. H. Soudan, C. J. Shepard, G. E. 
Moody, C. L. MeMabon, P. D. Pike and A. H. Bartlett. 


Pine Bluff Light & Water Company, Fine Bluff, Ark.— 
President, Frank G. Bridges; vice-president and treasurer, 
C. H. Triplett; directors: R. M. Knor, F. G. Bridges, M. 
H. Johnson and C. H. Triplett. 


Port Carbon Electric Light Companv, Pottsville, Pa.— 
President, G. W. Heebner; treasurer, Robert Allison; вес- 
retary, F. A. Allison; manager, William Brenner. 


West Newton Northern Railway Company, West New- 
ton, Pa.— Directors: W. W. Patterson, Homestead, presi- 
dent: J. O. Tosh, Pittsburg; F. M. Nuil. Dawson; G. M. 
Suter, Suterville: Dr. J. N. Weddell and T. F. Van Kirk, 


West Newton. The proposed line is a trolley, to extend 
from Bellevernon on the Monongahela to Irwin on the 


Pennsylvania Railroad. 


COMMERCIAL PARAGRAPHS. 


Electric car heaters are coming more and more into gen- 
eral use. The H. W. Johns Manufacturing Company, 100 
William street, New York, have recently brought out a 
heater of this nature thatembodies all the requirements. 
It is simple in construction, durable, efficient, and above 
all extremely economical. These heaters are under 
thorough control and may be so regulated by means of a 
knife-bladeregulating switch located at one end of a trolley 
car as to enable three degrees of temperature to be ob- 
tained. This well-known concern not only manufactures 
electric car heatera, but trolley line insulating materials, 
vulcabeston controller parts, commutator ringsand various 
other high grade apparatus. Any one contemplating pur- 
chasíng apparatus of the above nature would do well to 
write the Н. W. Johns Co. for their illustrated catalogue 
and pamphlet describing their products. Considering the 
excellent quality of their wares their prices are extremely 
reasonable. — 

The Eureka Tempered Copper Company, whose adver- 
tisement appears in this issue of ELECTRICITY, has recently 
moved from 511 and 518 West 18th street into more com- 
fortable and spacious quarters at 107 Liberty street, New 


closed an important contract for twelve months with one 
of the Jargest manufacturers of electrical machinery in 
the country, and besides haa several other important con- 
tracts on hand. The Jarge amount of work this company 
has at the present time speaks well for the quality of its 
product. The Eureka Tempered Copper Company while 
making no claims to having discovered the lost art of 
treating copper, have however been enabled by its process 
to not only cast pure copper rolid without alloys, but also 
to temper or harden it sufficiently for all mechanical uses 
without in any way destroying the fibrous qualities of the 
native metal. The company makes a specialty of the 
manufacture of commutator segmen's, both cast and drop 
forged, dynamo brushes, trolley wheele, bearings, springs 
and wire, besides copper and brara castings of every de- 
acription, and carrying in stock at all timer a large amount 
of standard goods, both finished and unfinished, it is al- 
ways prepared to ship all ordeis at short notice. 


Educate Your Bowels With Cascnreta. 


Candy Cathartic, cure constipation forever. 
10c,25c. If C. C. C fail, druggists refund mot ey 


А Different Company Altogether. 


It seems that some company which has a name similar fo 
ours has been unfortunate enough to pass into the hand 
of a receiver. We, of course, sympathize with our name- 
sake, but desire to inform the trade that while we have 
troubles this is not one of them, and that we are ntill sell. 
ing anti-trust lamps in large quantities. 

THE WARREN ELECTRIC & SPECIALTY Со, 
Warren, O. 


Don't Tobacco Spit and Smoke Your Life Away. 

To quit tobacco easily and forever, be mag 
netic, full of life, nerve and vigor, tuke No-To- 
Bac, the wonder- worker, that makes weak men 
Strong. АП druggists, 50e or 81. Cure guaran 
teed. Booklet and sample free. Address 
Sterling Remedy Co., Chicago or New York. 


To Cure Constipation Forever. 


Take Cascarets Candy Cathartic. 100 or Be. 
If C. C. C. fail to cure, druggists refund mone v 


The Electric Appliance Company of Chicago are anxious 
to empliasize the fact that they are agents for a commer- 
cially successful electric soldering iron. They state that 
they have now been handling the irons of the American 
Electrical Heater Co. for about two years, and that in 
nota single case have they been unable to secure satisfac- 
tory resulta. They are willing to show their confidence in 
these goods by guarantering every fron they send out to 
do its work in an entirely satisfactory manner. 


No-To-Bac for Fifty Cents. 


Guaranteed tobacco habit cure, makes weak 
men strong, b. Ood pure. 50с, #1. All drugzists. 


` Everybody Says So. 


Cascarets Candv Cathartic, the most won- 
derful medical discov егу of the age, p'eas- 
ant and refreshing to the taste, act gently 
and positively on Kidueys. liver and bowels, 
cleausing the entire svstem, dispel colds, 
cure headache, fever, habitual constipation 
and biliousness. Please buy and try a box 
of C. C. C. to-day; 10, 25. ^0 cents. Sold and 
guaranteed to cure by ull druggists. 


INCORPORATIONS. 


The Citizens’ Electric Light & Power Company, Gon- 
zales, Tex.—to supply electric light, heat and power to the 
public. Capital stock, $5,000. [ncorporators: A. Kleine, 
Jr., W. B. Houston, Charles Berringer, L. C. Brunner and 
J. D. Sayers, Jr. 


The Hayden Electric & Mining Company, Oolorado 
Springs, Col. to operate іп El Paso and Fremont coun- 
ties. Capital stock, $250,000. Incorporators: A. B. Heath, 
E. J. Eaton and E. F. Wright. 


The Warwick Valley Light & Power Company—to oper- 
ate in, the towns of Warwick and Chester, N. Ӯ. Capital | 
stock, $25,000. Directors: George Whitman, Morris; 
Frank Barber and Helen Barber, Liberty, N. Y. 


The Hempfleld Electric Light, Heat & Power Company, 
Jeannette, Pa. Capital stock, $10,C00. 


The Rock Hill Water, Light & Power Company, Rock 
Hill, 8. O. Capital stock, $50,000. Incorporators: A, R. 
Smith, David Hutchinson, R. T. Fervell and James M. 
Cherry. 


The Port Jervis Light & Power Company, Port Jervis, . 
К.Ү. Capital stock, $50,000. Directors: William P. 
Richardson, C. J. Field, George A. Elston and O. J. Van 
inweygan. ! 

The Cumberland Street Railway Company, Woonsocket, 


R. 1.—to build and operate a street railway from Cumber- 
land Hill to Lonsdale. Capital stock, net to exceed 7100, 


. 000. Incorporators: Andrew J. Currier, William H. Tobey, 


P. J. Gaskin, C. Н. Wood, €. F. Wood, A. B. Chace, Charles 
Dexter, John F. Clark, Cyrus Taft, W. H. Bolster, John 
Barnes and John Ryan. 


The Kentucky Electric 77 Ludlow, Ry.— to fur- 
nish electric street lighting for Ludlow. Capital stock, 

000. Incorporators: John Devere and Luke Lilly of 
Cincinnati, J. Н. Gueme of Ludlow. The company has al- 


156 


ready secured the contract to furnish electric street light- 
ing for Ludlow. 


The People’s T.ight & Power Company, Crestline, O.—to 
furnish light and power. Capital stock, 830,000. Incorpo- 
rators: Коу О, Foster. William B. Bolton, A. E. Burridge, 
J. Chinnock and W. H. Pelton. 


The Eastwood & East Syracuse Railroad Company, Syra- 
сизе, N. Y.—to operate an electrical road in the villages of 
Onondaga County mentioned in its title. Capital stock, 
$200,000. Directors: A. J. Belden, J. A. Secley, C. M. 
Warner, G. E. Warner, Edward Joy, A. P. Fowler, F. J. 
Webb, M. P. Pierce and C. S. Carroll, of Syracuse. 


The Electrical Engineer Institute of Correspondence In- 
struction, Jersey City, N. J. Capital stock, 870 00. In- 
corporators: Herman A. Strauss, Joseph Metzler and 
Thomas О. Martin, New York, and Edward Ruth, town of 
Union, N. J. 


The Otis & McKirdy Company, New Britain Conn.—to 
carry on the manufacture of electric specialties. Capital 
stock, $10,000, of which 82,000 has been paid in. Incorpo» 
ratora: Charles H. McKirdy, Fannie W. McKirdy and 
Charles Н. Otis. 


The Bioghamton Electrical Construction Company, Bing- 
hamton, N. Y. Capital stock, $5000. Direetors: Charles 
Е. Terhune, L. M. Blanding and R. E. Prince, Kinghamton. 


The Trenton Light & Power Company, Trenton, III. to 
operate а light, heat and power plant. Capital stock, 88. 
Incorporators: J. C. hisenmayer, Louis Retman and 


Frank Leonhard. 


The Winnsboro Electric Light & Power Company, 
Winnsboro, N. C.—to put inan electric light plant for 750 
incandescent lamps. Capital stock, $3,C00, 

The Charleston Light & Water Company, Charleston, 
A. C. Capital stock, $ 00 000, with privilege of increasing: to 
$3,000,000. Incorporators: Samuel Lapham, Charles К. 
Volk, W. H. Welch, A. @. Rhett, H. F. Bremer, George 1. 
Cunningham and others. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED MARCH 8, 1898. 


ELECTRIC BAILWAYS AND RAILWAY APPLIANCES. 


600,134. Electric Locomotive. Harry Bitner, Chicago, IIl. 
Filed June 19, 1806. 

600,202. Trolley-Wire System. William J. Kauffman, 
Ellas W. Conkell and Orrin F. Kauffman, Canton, О, 
Filed June 5, 1897. 

600.252. Means for Arresting Motion of Electric Cars. 
Wilbur C. Anderson, West Hoboken, N. J. Filed Aug. 
30. 1895. ‘Renewed Oct. 23, 1597. 

600,278. Automatic Switch for Railways, Howard F. 
raton, Quincy, Mass. Filed July 13, 1896. 

600,331. Electric Railway. Louise Scherpe, St. Louis, Mo., 
administratrix of John F. Scherpe, deceased. Filed 
Aug. 12. 1897. 

600,183. Automatic Car Fender. Oliver E. Stahl, Balti- 
more, Md. Filed Oct. 29, 1897. 

600,224. Safety-Fender for Street-Cars, William B. Hey- 
wood, Gualala, Cal. Filed Sept. 17, 1897. 

600,378. Car-Fender and Brake, Emery E. Rice, Charleroi, 
Pa. Filed April Т, 1897. 


ELECTRIC LIGHTS AND APPLIANCES, 


600,277. Electric-Are Lamp. James H. Duncan, San Fran- 
cisco, Cal., assignor to Robert Bruce Elder, same place. 


Filed July 13, 1897. 
ELECTRICAL MACHINERY AND APPARATUS. 


600,135. Electrical Surgical Engine. Arthur W. Browne, 
Prince's Bay, N. Y., assignor to the S.s. White Den- 
tal Manufacturing Company, Philadelphia, Pa. Filed 
Oct. 19, 1897. 

600,223. Polyphase-Current Transformer. Carl Kurda, 
Nuremberg, Germany, assiguor to the Elektrizitats 
Actien-gesellschaft, vormals Schuckert & Co., same 
place. Filed Nov. 5, 1896. 

600.356. Automatic Regulator for Electric Currents Jo- 
seph D. C. Chatteau, Paris, France. Filed July 10, 1897, 

600446. Multiple Energizer Momentum Engine. benja- 
min C. oie, Camden, N. J. Filed May 2, 1887. 


ELECTRIC HEATERS, ЕТС. 


600,285. Electric Heater. Richard J. Holland, New York 
City. Filed Dec. 24, 1896. 
600417. Electric Heater. Edward E. Gold, New York City. 
Filed Aug. 12, 1897. 
SIGNALS AND SIGNALING APPARATUS, 


600,381 Signaling Apparatus. Vibe K. Spicer, Kenil- 
worth, III., assignor to the Union Switch & Signal 
Company, Swissvale, Pa. Filed April 27, 1897. 

600,385. Signaling Apparatus. Vibe К. Spicer, Kenil- 
worth, III., assignor tothe Union Switch & Signal 
Company, Swissvale, Pa. Filed July 13, 1597. 


MISCELLANEOUS. 


600,280. Electrotherapeutic Exercising Apparatus. Abra- 
ham Martin, Paris, France. Filed Nov. 23. 1897, 

600,265. Klectrical Measuring Instrument. Adrian II. 
Hoyt. Penacook, N. H. Filed July 2, 1597, 

600,290. Therapeutic Electrode. John 8. Muir, San Fran- 
cisco, Cal. Filed Aug. 24. 1897. 

600,336. In«ulating-Conuector. Herbert E. Pearce, Brook- 
lyn, N. V., a«signer to Fannie Pearce, same place. 
Filed May 18, 1897. 

600.380. Galvanic Apparatus. George Н. A. Schaefer, 

"Buffalo, N. Y. Filed Jan. 7, 1898. 

600,383. Electrically-Operated Brush Alfred Sherwood, 
Topeka, Kan. Filed March J, 1897, 

600,397. Arm tor Telegraph-Poles. Lee Anderson, Paris, 
Tex.,assignor of one-half to Wallace B. Howard and 
Alex. Staggs, same place. Filed April 20, 1897. 

600,457. Electrical Battery. Nathan B. Stubblefield, Mur- 
ray, Ky., assignor of one-half to Wiliam G. Love, 
aame place. Filed Oct. 24, 1596. 

607,475. Electrical Insulator and Method of Making Same. 
John W. Boch, East Liverpool, О. Filed Oct. 23, 1597. 


DESIGN. 


28,355. Insulator. Louis McCarthy, Boston, Mass. Filed 
Jan. 18, 1893. 


Eelp to “ght the Electrical Trust by subscribing 
for ELECTRICITY. 


[Vor. XIV. No. 10. 


TELEPHONE AND TELEGRAPH 


Gen, Greely, the Chief Signal Officer, has written a letter 
to the Secretary of War, calling bis attention to the omis- 
sion from the Sundry Civil bill as reported to the House of 
the estimate of $20,000 for cables to connect electrically the 
fortifications in the harbors of New York, Boston and 
Philadelphia. In his letter he says: For seven consecu- 
tive years tbe Chief Signal Officer has uvavailingly rec- 
ommended the importance of this matter, reciting the fact 
that some of our most important defences can only be 
reached by messenger. The destruction of the mititary 
cables between Alcatraz, Angel Islands and the mainland 
long since left the fortifications in San Francisco harbor 
isolated and entirely unconnected electrically, and Fort 
Warren, in Boston harbor, is also without reach by tele- 
phone or telegraph. In New York Һагьо it is true that 
several posts can communicate with each other over cir- 

cuitous commercial routes, but such complicated methods, 
inadequate in peace even, would inevitably break down in 
case of actual hostilities.” 


The consolidation of the Cumberland Telephone & Tele- 
graph Company and the Gireat Southern Telephone & Tele- 
graph Company has been ratified by the stockholders of 
both companies, The officers of the consolidated concern 
are: James E. Caldwell, president aud general manager ; 
William Litterer, vice-president; Leland Hume, secretary 
and assistant general manager; Col. A. W. Crandall, 
superintendent; T. D. Webb, treasurer. Executive Oom- 
mittee: W. W. Berry, William Litterer, A. G. Sharpe, V. 
E. Shwab and James E. Caldwell. Board of directors: 
James E. Caldwell, Nashville; Col. A. G. Sharpe, Atlanta; 
V. E. Shwab, Nashville; M. J. Smith, Nashville; R. М: 
Barton. Chicago; William  Litterer, Nashville; W. W. 
Berry, Nashville; Henry Sperry, Nashville; George G. 
Jal). Cincinnati; К. W. Cook, Evansville; George R. 
Knox. Nashville; W. H. Woolverton, New York. 


A bil] of sale given by the New York State Telephone 
Сошрапу to the Automatic Telephone Service Company of 
Buffalo, for a consideration of 81, has been filed at 
the county clerk’s office in Utica, N. Y. It transfers 845 
shares cf stock of the Utica Telephone Company, 30 sharea 
of stocx of the Oneida Telephone Company, 336 contracts 
with subscribers for service in Utica, 609 contracts with 
subscribers in Johnstown and Gloversville, contracta 
with subscribers in Rome and elsewhere, merchandise, 
supplies, ete., in Rome and Utica, and other assets and 
property belonging tothe New York State Telephone Com- 
pany, as collateral and continuing security for royalties 
due and to become due to the Automatic Telephone Service 
Company of Buffalo. 


Atthe annual meeting of the Hudson River Telephone 
Company the following officers were elected: President, 
Selden E. Marvin; vice-president, James Н. Manning; 
secretary and auditor, Walter В, Butler; treasurer, James 
J. Fitzsimmons; general manager, Henry E. Hawley. The 
gross receipts forthe усаг were $221,121.34, and the net 
revenue was $13,917.22. Ten exchanges were opened. Gen- 
eral Manager Hawley reported that 38 exchanges are oper- 
ated by the company, and that the aggregate number of 
subscribers is 6,488, ап increase of 1,031 for the year. 


A telephone company has been organized at Eureka, 
S. D., with the following officers: President, William 
Robb; vice-president, E. G. Kennedy; secretary, С. М. 
Herriet; treasurer, Walter Poehler; general manager, J. 
W. Саһ. Work will begin in a short time. 16 is confi- 
dently expected that the Dakota Central Telephone Сот: 
pany will extend its limits to Eureka the coming season, 
thus connecting Ipswich, Bowdle, Rescue, Eureka, Leala 
and other towns with Aberdeen, 8. D. 


The officials of the New York Board of Trade say they 
are determined to secure some relief from the present tel- 
ephone monopoly. If their efforts fail at this session of 
the Legislature, a different kind of campaign will be be- 
gun, with Vice-President R. M. Walters and Committee- 
man Rupert A. Ryley in charge. A number of merchants 
and manufacturers will combine with the officers of the 
municipal government and start a new telephone company 
in rivalry with the present monopoly. 

Assemblyman Wicke hes introduced a bill in the New 
York Legi-lature providing that within one year all tele- 
graph, telephone, and electric light wires in New York 
and Buffalo shall be placed underground at the expense of 
the corporations operating them under the direction of the 
Commissioner of Highways or Board of Public Works. 


A number of citizens met recently at the Opera House in 
Humboldt, Neb., and took steps toward organizing а com- 
pany to put in and operate a local telephone exchange. It 
was decided to issue stock to the extent of eighty shares of 
85% each, to raise money for putting in the system. 


At the annual meeting of the Commercial Cable Com- 
pany, New York, tlie following officers were elected: 


President, J. W. Mackay; vice-president and generalman- 
ager, G. G. Ward; vice-presidents, C. R. Hosmer, A. B. 
Chandler and С. H. Mackay; treasurer, E. C. Platt; secre- 
tary, Albert Beck ; assistant secretary, J. O. Stevens. 


The act for the taxation of telegraph, telephone and ex- 
press companies in the State of South Carolina, passed at 
the recent session of the Legislature, makes it obligatory 
upon these companies to furnish to the Comptroller General 
of the State a sworn annual statement of their capital, 
property of all kinds, mortgages, transactions, equipment, 
operation, etc. 


Tbe District of Columbia Appropriation bil] was passed 
by the Senate on the 8tb inst. The bill limits tbe charge 
for telephones in the District to $50 a year оп a separate 
wire, $10 when there are not more than two on a wire, $3) 
when not more than three on a wire and $25 when there are 
{опг or more on the same wire. 


A bil) has been introduced in Congress for the erection 
and operation of a postal telephone system in Washington 
to be under the control of the Postmaster General. The 
sum of $100,000 is asked for this purpose, which would be 
the means of connecting all the public buildings and Gov- 
ernment offices in the city. 


The Boston Post states that more than 4,000 telephone 
subscribers in the Boston district alone have signed the 
petition to the Legislature for the enactment of the Post 
telephone bil! for a reduction in rates. Boston is the home 
of the Bell monopoly and it hasorganized a strong opposi- 
tion to the bill. 


The Automatic Telephone Company of Amsterdam, N. 
V., is about to make a reduction jn its rental charges. 


Hereafter telephones in business places will be $2.50 а | 


month instead of #3, and residence telephones $1.50 in- 
stead of $2 as heretofore. 


The Bell Telephone Company has cut rates in the Sagi- 
naw Valley to $12 per year for residence'phones. The 
Valley Company will probably meet this price as soon as 
it begins operations, 


The city council of Owosso, Mich., refused to accept the 
offer of s!x free telephones for three years from the Bell 
company. 


The Farmers’ & Merchants’ Telephone Company's lines 
between Quincy, Barry and Pittsfield, III., were thrown 
open to the public on the 8th inst. 


F. A. Smart of the State Telephone Company has secured 
orders for nearly 100 ‘phones at Lapeer. Mich. The line 
will be built in May. 


The council of St. Paul, Minn., has passed the Minnesota 
Central Telephone Company's long distance franchise. 


New Companies Incorporated. 


The Monroe Telephone Company, Woodefield, O. Cap- 
ital stock, $1,000. 


The Western Telephone Manufacturing Company, Chí. 
cago, ПІ. Capital’stock, $2,000. Incorporators: M. B. Ken- 
nedy, W. A. Bisland and S. C. Platt. 


The Versailles Telephone Company, Versailles, Ky.—to 
establish a telephone system. Capital stock, $5,000. Presi- 
dent, B. B. Smith; vice-president, Charles S. Powell; sec- 
retary-treasurer, W. R. Proctor. 


The Wilson Spring & Telephone Company, Wilson 
W. Уа. Capital stock, $100,000. Incorporators : Joseph T. 
Stubbs, Vernon M. Pierce, Prentice H. Manning, Joseph 
Hinckley and George G. Hackett. 


The Bucyrus Telephone Company, Bucyrus, О. Capital 
stock, $0,000. 


The Miasissippi Valley Telephone Company of Minneap- 
olis, Minn. Capital stock, $1,000,000. 


The Hays City Telephone Company, Hays City, Kan. 
Directors: I. M. Yost, C. M. Warren, J. H. Ward, E. D. 
Y ost and Otto Swaller. 


The Phoenix Telephone Oompany, Phoenix, N. Y.—to 
operate in Phoenix and Fulton and adjoining towns. Cap- 
ital stock, $10,000. Directors: C. F. Loomis, F. К. Avery 
and A. D. Merry, Phoenix; Joseph K. Whitaker and 
Lenox Smith, New York City; E. E. Summey, Syracuse; 
C. Н. Brace, Baldwinsville. 


The Crookston Telephone Company, Crookston, np 
to connect Crookston, East Grand Forks, Red Lake F8 
and other towns by telephone. Capital stock, 510.00). 


The Iowa & Nebraska Telephone Company has filed 
articles of incorporation at Lincoln, Neb. Capital stock, 
$50,000. Presidentand secretary, W. W. Pritchett; treas- 
urer, B. B. Van Stunberg. 
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u ELECTRICAL SECURITIES. 


ihya 
ER Pa, А { | - І à 
т The subjoined quotations of Electrical Securities dealt іп at the leading commercial centers are compilea from special reports received by ELecrricity from a variety of sources. 
i "n The utmost care iscxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
Jo р a favor to have brought to their attention any inaccuracies readers may discover in these columns. 
2 Abbreviations : crt. indb., certificate of indebtedness; coll., collateral ; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
: extension; gcn., general. g., gold; guar., uaranteed ; inc., income; imp., improvement: d., paid; pfd., preferred; mtg.. mortgage; tr., trust; A., annually; S., semi-annually ; 
"шр, C. quarterly; A. & O., Apl. and Oct.: F. &. A., Feb. and Aug.! M. & S., May and Sept.; J. & D., Vuly and Dec.; J. & J., Jan. and June. 
ban . iab EE | 
ade a ‘ * 
E. 
URBS mi ' S b 
taf le- a А | Ф 
Сода Hrn 
au, PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 
Im Wt | C 
„ apital Stock. Capital Stock. 
FRE dey = : — Kate and Date ot „оле Rato and Date of 
LIN NAME. Par|Authorz d| Issued. Last Div. Bid. | Asked. NAME, (Par|Authorz‘d/ Issued, Last Div. | Bid. Asked 
Db, Е. — 
ban Mar. 14: | Hartford Conn.—Mar. 14: 
ius с 1 s 2,000,000 $1,750,000/13«, X Q. Feb. 'ge 13934! 184 Hartford Street Ry. Oo........ —— 199 ч 200.000 0200 3 % 8., Jan., 98. 140 co 
. 26 „ % % „%% „%% %ꝙ%rTk „„ „„ $ i Я е : * В КИЗ А к : ric НК e. zs өө 
lot * Troy ity Railway Co. 2662 „ „6% „% „%%% „ „ Bese 100 2,000,000 2,000,000 і Q., Dec 10, 97. 72 ? il Hartford & West rtford RR 00 
vit Vy: T Traction Oo. (Seratoga).... eese to t No 100 50,000 50,000 - ecco 9009€ . oe Holyoke Mass.— Mar. 14; 
btb Allentown, Pa.— Mar. 14: Holyoke Street Ry. ((o 100 100.000 400, 000 % A., Jan., 58. 200 | 205 
rat re, Allentown & Lehigh Val. Trac. Oo.. .., 4,000,000! 1,800000]. ............ . | 8 Hoboken, N. J.—Mar. 14: 
dings we Bridgeport, Conn-Mar. 14; North Hudson Co. (М. J.) Ry. Co...| 25 1,250,000 1,000,000 8 %, 1892. 70 кыл 
Bridgeport Traction Со............. 100 2,000,000} 2,000,0001 & Aug., 97. 45 | во Indianapolis. Ind—Mar. 14. : 
Baltimore, Md.—Mar. 14: Citizens’ Passenger Ry 5,000,000] 5,000, (o.. 5 25 
N е 
a Baltimore City Passenger Ry. Со...) 25| 6,000,000! 2,500,0005 % S., July 2, 97. 72 Lancaster, Pa.—Mar. и: 
wicks aBaltimore Consolidated Ry. Со...) 25 10,000,000) 9, 177.000 2 % S., Jan. 18. '98,| 2214, 223, Pennsylvania Traction Co....... . . 100 10,000,000} 9, 900, 000 . . . .. . . ele 
ШЕ Central Ry. Co. of Baltimore City. 50 500,000 300, 0006 % A. Dec., 1897. | 80 82% | Lancaster & Col. Electric Ry. „ 87.5000 . . Ин L ee 
ФО эЛ» у, Boston Mass.—Mar. 14: West End Street Railway . ee ( 227. 444 ** енене oso peores TI . bs ee 
* 1 3. New England Street Brei . 5,000,000] 1,08 1, 921 X Q., Jan.15, '97.| .... | .. Louisville, Ky.—Mar. 14: 
North Shore Traction Oo.......com.| 100) 4,000,000 1,000, O oO... 0 | Louisville Бу................... com. 100, 4. 000, 000 3,500,000 114 %., Oct., 85 8R 
North Shore Traction Co-.......pfd. 100! 2,000,000) 2,000,000/6 % S., A. & O. “7, | 79 ouisville Ry... . .. ö 56 pfd| 100 2,500,000} 274 % S., Oct. I. 97. 94 | 96 
e | b West End Street Ry. Co......c0m.| 50 10,000,000| 9,085,000] 4 % S., Oct., 'y7. кез! В| ses sees $ 
"B ca b West End Street Rv. Co...8 % pfd.' 50) 4.40.00 6,400,004 % S., Oct. 1, 97. |103 104 Minneapolis. Minn.—Mar. 14: 
ue Boston Elevated Б. R..................| 100 10, 000,000 55 53 Twin City Rapid Transit........com.| 100 15,010.00€ 5 20 24 
d | Brooklyn N. Y.—Mar. м: Twin City Rapid Transit....7% ptd. 1,714 200/134 9%, Jan., '98 .. | 100 
E Brooklyn City & Newtown Ry......| 100 2,000,000! 1 923 4022 % Feb. 1, 1898 191 vá Montreal, Canada.—Mar. 14: 
Brooklyn Rap. Transit Oo., ёт certf..| 100) 20,000,000! 20, C0, O0 `.............. 377 88 |Мопігеа! Street Ry. Co..............| 50 4,000,000 8 % S., М. & N. 234 | $255 
cBrooklyn Heights Railroad......|.... 200,000; 200,000) ............ Ф >: [Toronto Street Ry. Co. 100 6.000, 00014 % 8., J. & J 97: 987. 
"tc *dBrooklyn City RR......... guari 100 12,000, 000 12,000, 000 25 % Q., Jan., 98.199 | 202 | 
i eBrooklya, Queens Co. & Sub. RR. . . . 2,000,000 2,000, 000000 — |. [Memphis, Tenn.—Mar. 14: 
nas Coney Island & Brooklyn RR. . . ... 100 1.000.000 2,000:000/1% % Oct. 1,'97. 150 | 180 Memphis Street Railway Co...........| 100 500, 000 өөө 15 | a 
fien; Kings County Elevated.............].... 4,750,000| 4,750,000) ............ s as ' 
Kings County Traction Со..........| 100 4,500,000! 4, 500, 000 1 3¢ July 26, 97 48 52 New Haven, Conn.— Mar. 14: 
кап лесе Кадай 2 . 6,000,000} 6.000, 00o 4 40 oe Fair Haven & Westville RR......... 25 900,000: 1 % 8., Sept. 97. 57 60 
i aBrooklyn, 5 4 W. K. Ralirced..|.. 1.000.080 2.000.000) . .. vi 80 Cen Haven & Centeio . . 100 „„ 
* Ы фео... А " , , 2 2 6 6 ооо о y M e e аара 0000. . y AM 
es Buffalo, N. Y.—Mar. 14: Winchester Avenue RR............. 25 000,000] ........... ; 40 | 42 
э e . * 
Buffalo & Niagara Falls Elec. Ry.... 100! 1,250,000| 1.250,000| ..... — 85 New Orleans, La.—Mar. 14: 
DES Buffalo Railway Oo................| 100 6,000,000] 5,370,500)! % N. Dec., 97 84 Саваи & овоше RR. Co..........| 40 оо S., Jan., 8. 140 138 
T — Р ew Orleans & Carrollton RR... 100 1,200,000 1% % Q., Jan., 18. 122!4| 124 
trt Columbus O.—Mar. 14: | New Orleans Traction Co...... com., 100 5,000,000; . 272 5 
‚рн treet Railroad... 100 8,000,000] 8,000,000|1 & Q., Feb., '98 48 New Orleans Traction Co.......pfd.! 100 2.500, % ...... nouis 9 | 15 
umbus Centre: Street Railroad. . 100! 1,500,000| 1,500,000) ............ M оен oe n jnre uA 100 2,000,000 3 K J., Jan., 988. | 62 
- FX Е ew Or. City e . . . guar.| 100 2, 000, 000 4 % B., Jan., 98. 82 T 
pe ChaPleston, S. C.—Mar. 14: Orleans Railroad.................... 50 185.000 АРА June, 94. | 16 21 
Tew Бен аа ce E a emen | BO 100,000 se St. Charles Street Railway.......... 50 1,000,000 1% . Jan., '98. 54% 5514 
Chicago, III.— Mar. 14: e [New Vork Mar. 14: 
Chi cago, R ERES Central Crosstown RR...............| 100 600.000 2^ % Q Jul, 97. 230 15 
сз мын & do оока 2100 12,000,000 235 Christopher & 10th Sts. ВВ..риаг. 100 650,000 2 % Q., Jan.,'98. |155 | 165 
x Lake Street Кете IRRE RR. 100 10'323 800| 10.323.800) ............ „ rx Dock, E. Brdw'y & Battery RR. 100 1,200,000! 1,200,000 114 % Q., Feb., $8 8 
Met evated RR............ 100 10,000,000 Vnd 12 dMetropolitan Street Ry. Co. | 100 30,000,000) 80,000,000 114 % Q., Jan., 98 1353. 139 
Met V itan West Side Elev. Ry... 100 15,000,000| 15,000,000] ............ 4 eBleecker St. & Fulton Fy. Ry. guar 100, 900,000 900,000.54 % A., July, 97 85 
E cr Side El. const. stk........ 100; 15.000.000. 2,500,000! ............ si Broadway & Seventh Ave...guar.| 100 2,100,000) 2, 100.000 21; 9; Q., Oct., '07, 215 Е 
AN лн 0 саво Btreet RRR 100 10.000.000 217 Cen. Park, N. & E. Ri vers RR. guar; 100, 1,800,000| 1,800,000 21. % Q., Jan,'€8, 170 | 180 
(d South Chics око City RR........... 100 500,000 249,900 e e 2: hEighth Avenue RR.............. 100 1.000.000 1000000 0 2. 320 | 335 
(West Chi ко City Rallway........ 100| 2.000.000 1, 603, 20000 a. КА 120 St. & Grand St. Ferry ЕК.диаг 100 750,000) "744.000 4% % Q., Feb., . 8. 30 550 
Chiar ont RR. Оо............ 100) 20'000'000 92/4 | jNinth Avenue Kn........ ..guar. 100 „ 800.00 800,000 180 
P tcn саво Wost Div. Ry.......guar| ... 1.250.000 ЛА kSixth Avenue RR...... .. Kunr 100 2,000,000, 2,000,009 mm . 195 210 
1 lcago Psesenger Ry.......guar.|j99 2.000.000 ds (Twenty-third St. R. R. Co..guar. 100, 600.00 600.000 414 % Q. Feb.. '98. 800 | gon 
I5 Cincinnati, Ohio.—Mar. 14: Ак. 5 . e 100 2.500.000 ö 5 % Q., Jan., 98. 165 
: ДЫ Third Avenue RR................... 12,000,000; 10,000,000 2 % Q., Feb., 98. |175 80 
Cincinnati Ine. Diane Ry.......com. 50) 1,000000| 575,000) ............ 20 т.424 St. Manhatv'le & St. Nich. Av 100, 2,500,000' 2.500.000 b 8 кз 64% 67 
+ Reina Ne e oc pu 50 150.000 75  |*Union (Huckleberry) Ry.. .......| 100; 2,000,000 2, 000, 0000 . . ИУ 190 | 210 
к (Oincinnatl Street Ву. Co. 56 КУ. ee, шз 11541 125 Newark N. J-—Mar. 14: | 
ý t. Adams & Eden Park Inc. Ry. 50 2500.000) 2. 200,000 % % U, Jan., 98. Consolidated Traction Co. of N. J. . 100 15,000,000: 15,000,000 . өнө. 46 | 50 
Cleveland, Ohio.—Mar. 14: кү Newark Passenger Ry............| 100) 6,000,000 6.000.000 Tut өө .. 
Aron, Bed. & Oley. Elec Ry z | nRapid Transit Street Ry.........| 100: 504.000 504,000 11% % A. 185 | 195 
У Oleveland City Ry. ... .... 100) 1,000,000) 1.000,000135 % Jan , "98 à || Pittsburg, Pa.—Mar. 14. 
и Cleveland EI t ERETTE T ЕС 100 8,000,000 7,600,000 4 Me, Oct., 97 60 N n 
ec NR 1 12.000.000 2 Oct 61 Allegheny Traction ©о......... ааа 50 500,000 500,000 EDEN "E 45 
+ Detroit, Mi шде ы ины, s a ' oOonsolidated Traction CO. . com. 50 15,000,000 15,000,000 2 %, Jan., ^95 14 
oit, Mich.—Mar. 14: Consolidated Traction Oo......pfd.| 50 15 000,000 15,000,000 3 $. May, '97. 47 475 
Er. Wade Beile fein hy. . . 100] 2,000,000) 1, 250, 0 ........... is pCentral Traction Со.....,......... 50| 1,500,000, 900 % li. i * 
Р Fi. Wayne & Belle Isle Ву.......... 1 , 99000 400,000 5 3% July '96 5 qOitlzens’ Traction o. 50 8.000000 13.000.000 % % 4. 611; : 
Bapid Rallway Go. . . ö „„ „ ідо Duquesne Traction Со........... 50 3.000.000 [3.000.000 6 % A . = 
W troit Electric Rallway........ — .. 1 250,000 1,000 000! 2... 222 Е sPittsburg Traction Co............ 50: 2,500,000, 1,900,000 3 %, A ug.,'95 ne 
yandotte & Detroit River Ry. 1% Шыже онии по |Кеё?га1 St. & Pleasant Valley Ry. 25. 1400.000) 1.400.000 242%. Jan. 9g ч Б 
в Dayton О. ма ic 250,000 › . - Pgh., дереу & Man. Trac. Со... 50 8.000.200. 12.994.433 2 Ф $, 5 lus us e 
Ot F |ы tteourg & Birmingham Trac. Ry. 25 6.000.000 3.000.000 t4 97, Jan. . 98 19 igs 
ОҢУ RAllway Со............‚ „сот, 100! 1.500.000 102 ||Eittsburg & West End Ry. .........| 50! 1.500.000 1,500,0005 % A., June 80,97, . 1994 
2 у Railway Со: occi ise * pfd. 100 800: 145 Second Avenue Traction Co...com..... 50 4,000,000 14,000,000]. ...... Hh йө ES 
| cople’s Street Rallway............ J | о „%% ( Suburban Rapid Transit Co.........| 50 800, 000 200,00 c0Oͥ ici Ж 2 
* Uni s 
isted t Ex div. *Unlisted. { Full paid. | Outstanding. + Ex div. 


а Consolidation of Baltimore Tracti 
ion Company and City & Suburban‘Rail way Company. 
& Curtis Ba ооа Rene Raliway, Nortb Baltimore Passenger Railway, Baltimore 
у Stree i pers Baltimore & Powhatan Railway, Pimiloo & Pikesville Railway 


а Leased to New Orleans Traction Company at 6 & on stock. 
b Leased to New Orleans Traction onipany at 8 % on stock. 


J Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Каі] 

g Leaseo tu Metropolitan Street Railway at 8 % on stock until Oct. 1, 1897; thereafter b % 
Leases to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215 000 per annum. 

$ Leased to Metropolitan Street Railway for 18 % on stock. ' 

j Leased t» Met. St. Ry. for 99 years from April 20, 1592; € & first 5 years, 8 & thereafter 


Owned la 
{ $20 ned by Atlantic Ave, RR. and leased to Nassau system. 
k Leased! to Metropolitan Street Railway for $145,000 per annum. 


Per share on outstandi capital paid 
ва tal by! W 1 St. z 

mr eee cred by North Diese га Reload Sener өн ОМово В. RR Co; 
est Ohi 8 cago West Division Railway, Chicago Passenger Railway, and 


у 
Railroad ct annum paid on outstanding capital as rental by leasee—North Ohicago Street 
b Majority of exi oo of stock owned by West Chica Street Rallroad Company. 
99 оек wuaranteed ко by Ohioago West Division way Company: 5 & on $1,000, 
V Olocinnati 93, By Oo. ine Chicago Be- Railroad Company, leases. 
т purehasod the Mi. А, & den Park road, assuming ite bonds. 


о Controls by lease the Alleg'ny, Cent., Citizens, Duquesne. Fort Pitt and Pite’b Trac 
p Leased to Oonsolidated Traction Company for R % per annum on r value of toon 
q Led to Fort Pitt Traction Company tor 8 & on $3.000.000 capital astoek. i 
r Leased to Consolidated Traction mpany for 4 % op capital stock after October 

о Leased to Consolidated Traction Company for? & op capital stockafter October, 
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PASSENGER RAILWAYS. | TELEPHONE AND TELEGRAPH ООЗ. 
— ˙ r е окыса асаа С ЕРЕ 
Capital Stock. Capital Stock. 22 
m| Rate and Date of ———————— | Bate and Date of 
NAME. Par cleri Issued. Last Div. Bid. | Asked. NAME, Par днина Issued. Last Diy. Bid. Asked. 
Qum 
New Bedford Mass-Mar 14: Boston, Mass.—Mar. 14: 
Union Street Railway Oo...........| 100] $850,000| $850,000/2 %, Feb. 97. 158 up щт pe Чар ир» а Е па 50,000,000) 28,650,000) 4 A Q., Oct., 97 240 241 
A rie Telegrap elephone TAS eer’: dé ama l Aug.,'97. | 6 e 
Northampton. Mass- Mar. 14: New oglana Telephone Oo........| ..| 10,894,600) 10,804, 600 81.25 в Lo" " hu 9770 — 
Northampton Street Rv.... ... 100 800,000] 225,000 5 % A., July, 97. 175 Á 
Omaha. Neb.—Mar. !: New YorkK.—Mar. 14: A 
m — ШАД, American Telegraph & Cable Co... 
Omaha Street Ey sicisesevsee .. . . ee! 100) 5,000,000) 5,000,000) .................. 25 ee & South Am. Теје: Oo..... о С ptt rs v х9 104 ы T 
mmercia 3 ү 000 : ж! 
Paterson. N. J.— Mar. 14. Franklin Teleg. Co. . 24 4 guar. 100 9 адан * 9. yi P" 
Paterson Ry. Coo 100 1,250,000) 1,250,000) ................. А 85 86 Erie Telegraph & Telephone Co. . . 100| 5,00, 000 4,800,000) | & Q. Aug ют. 71 71 ; 
I. Mar. 14: Gold & Stock Telg. Co..guar. 6 %.| 100| 5,000,000] ...... I % G | 107% i^ 
Providence, R. I. d *International Ocean Tel Co.guar6%/ 100| 8,000, 0 ũ ...... 155 % G. 08 т 
United Traction & Electric Oo .. . . . 100) 8, O00. 000 8,000,000) .. e 58 | 61 Henn . Кен 100] 2,000,000] ...... : 60 | 70 f 
d ew Yor ew Jersey Tel. Co. 000 : > 
Philadelphia.—Mar. 14: *Pacific & Atlantic Teleg..guar. 4 % ш 2.000.000 pn ig Yi U virum 171 [- sett 
Fairmount Park Trans. Co. ..820 ра. 50 2,000,000 2,000,000 ТТТ 145 ee * Postal Tele ph Cable Co.. GAS Suae 100 15 000.000 15 000 000 1 % Q rg 
Hestonville, Man. & Fairmount....| 50) 1,966,100) [1,966,100 2% %, July 15, '97 44 | 45 |/*Sout’n & Atlantic Telg. Oo.guar.5 % 25 850,000 859,525 2% % В 90 | 95 шй! 
Hest'nvl'e, n. & Fairm't..6 % ES 50 583,900 [533,900 8 $$ 8—July 15, 97. 61 65 TOCommercial Union тер Oo..| 95 500.000 500.000 2%, 8 July 1°97, 111½113 Rs 
aFairmount Pk. & Had. Pass. Њу. 50) 800,000 300,000 % Feb. 1,’ | 66 ||Western Union AD Oo.......| ..| ...... |97,870,000 14 %, Oet., 97. | 861 8096 
Union Traction | on situs $1244 pd 8 30,000,000 perpe „„ 717 8 7175 Div. guar. by Postal Teleg. Оо. = . 74 778 » 
Electric on COO. 80h A л ene$$e R 
Citizens Passenger Ry... ... 50) 500,000] {192,500|83 share Q. .. || Miscellaneous. Маг. 14: jn 
eres tor’ & cy mae Pas. R = 2 1, 875,000 814 sha’e A- Apr. 97 Wi. [American Dist. tai (Phila.)..... 25 400,000) ...... TET 14 e 
ig venue ЛО... , VUV] ccc ccc ce:  ,cccsecscoccccccoe „ Bell Teleph. Co. (of nada.)... „...| 100! 8.1 е „же of 
gm n & South Street Ry. 25| .. 1,000,000 | А. & О. B9. | 29052 |Ghenapeako & Potomac Telep. ohm буклы аьа АБ я 
dSecond & Third Streets Ry. . 50) 1,060,000] }771,07689 share А, Маг. 97/265 | .. Chicago Telephone Co.............. 1001 ое ipo fs 202 i 
ePeople's Traction Oo.............| БО 10,000,000 ,000|3 %, A., April, '97 Central Dist Prtg & Telg.Co.(Pgh.).| 100) 750000) 750,000 ax pe 
gGermantown Passenger Ry....| 50| 1,500,000] 572, 800 85.25 share—1897. |185 . Empire & Bay States Telegraph Со. ..| ...... 1 dors MES 
yGreen & Coates Passenger Ку. 50) 500000 [1500003 % July, 1897. |82 | .. |Hudeon River Telephone Oo.......| 100| 2,000000| 2,000000»; ©. 7414] 80 е 
Ао, 3 l 25 (regens ое 8 a *Northwestern Telegraph Co. guar| 50) 2,500,000| 2,500,000|234 % Q. u2 117 ge * 
eople 8 е cess pi , „ i sas rovidence (R. eleph. Co....... 50 Ate . ly - 
Iphia Traction Co . 50| 30,000,000) |20,000,000/4 % S—A pl. 1,'97. | 81 82 |Ig Ing. ри Pan snb nih oo Ex 4: Ek 
iPhilade eee Ps cit. 1800 as 400,000 6% А—Мат. %, 5 " outhern New Eng Teleph Oo ‚| 100) 8,000,000 120 |199 
tal Pass. Ky..... guar ,000, 580, 86 sha uly,'97. 
‘Continental Pass. Nr C.. 50 1000000 [380,000 6 berech, 97.185 | 5 ELECTRIC LIGHT AND ELECTRICAL MFG. COS. a 
;Philadelphia City Pass. Ry..... 50) 1,000,000  |475,000$7.50share July. 97 176% (( к^ 
jPhiladelphia & Gray’s Fy. RR. 50) 1,000,000 298,650 88. 50 share July '97 86 Boston, Mass.—Mar. 14: x 
jRidge Avenue Passenger Ку... 50 750,000 |420,000$12 share, July '97. 267 e Fort Wayne Electric 0o .. PERLES "A al 
ikuiiadelphia к — cd inen n PEN ее Me n uds ae 1575 . Ft. Wayne Elec Co. T. Sec. Series A.| 25) ...... боа T x 
17th & 19% . . . „lh ооо • ’ 9. п У, i | “ — General Electrie Co K id „com. 100 40,000,000 80,460 : s ee er 
i Thirteenth а 15th Sts. Pass. Ry. 50) 1,000000 [335,000 811 sh. A., July, 97210 „ General Electric Со....... »++.+.pfd.| 100 10,000,000 4.282.000 325 2 b July. 8 мы E а 
{Union Passenger Ry. Со........ 50) 1,500,000) 900, 000 89.50 shre, July 97227 |228 T. -H. Elec. Co.. T. Secur., Series D.| ..| ...... E IM ISN 88 и 
j West Philadelphia Pass. Rv....| 50 750,000 750, 000 810 share, July '97 225 | 235 Westinghouse Elec. & Mig. Co. com. 50 146,700) ``, b 215 q 
КЕ 14: Westinghouse El. & Mfg. Co. pfd. 50) 4,000,000) 3,996,053 13 Feb., '98.| 51 — 
Rochester, М. r^ о К Westinghouse El. & Mfg. Oo. aasent.| БО) 1,000,000 8196.126 , t bs. BP |+ "T 
Rochester и к pp —— t: 100 5,000,000 5,000,000 s." "a^^ 16 18 New York.—Mar. 14: dh 
Reading, Har Edison Elec. Ill’g Co., New Tork. . 100 10,000,000 7.988, 0000 13 РА 
ijReading Traction Co. e| 4. | 1,000,000) 1,000,000 |Semt-an.,Jan. & Ју! 15 * Edison Elec. III Co., Brooklyn..| 100 4.000.000 5,750,000 136° J Oct. "97. 104 da - 
kCity Passenger Ry. . . nnnm 50| 850,000 350,000 July, 97. lll Edison Ore Milling Co.............. IM озна Ace І ' SN ы 
[East Reading Electric Ry........ 50 1,000,900 11,000,000 July, '97 "y ae ре г P ei . Ун See CR eee | | 
ienera ectric Go com. , ac en 
St. Louis Mo.- Mar. 14: General Electric Co............. ptd. 8 888 kic 285 2 y А 8. 4096 30% rey 
Fourth Street & Arsenal Ry........| 50 800,000 150,000 3 i А Interior Conduit & Insulation Co...) 100 1:000 000| 1000000 ^" „Дана. p * 
Jefferson Avenue Ry. Со............ 100 t 400,000 400,000|2 9 Dec., 1888 il United Elec. Lt. & Pow. Co... .. pfd ab) Bat arid x i p х | 
1 dell R Serre өө. өе э. «soe deve 0 ess А f 2,400,000 1 9c Jul Т 97 126 РЕ Р A А 
ерат ilway Co. is 2,500,000 2,479,000 is %, Ju 7, 97 246 Pittsburg, Pa. Mar. 14: i £ 
Cass Avenue & Fair Grounds....| .. | 2,500,000| 2,500,000) /............ аш i \llegheny County Light Oo........| 100 500,000 500,000) J. & J 107 А 115 
Citizens’ RR. . . . . . . . . . . . . . . . . eee 100) 2,000,000| 1,500,000 4 56, Oct., 88. 90 110 East End Electric Light Co. 50| 800,000 900,000 $ i 15 ae 
St. Louis RR. оо00 0000 ооо — 22 2 100 2,000,000 2,000,000 2 56, July, 97. 95 105 hil d 1 hia Pa.—Mar 14 k * 
Missouri RR... er TT Te 50) 2,400,000) 2,800,000 169 5 July, 97. 170 | 172% Philadelp М 14: ү, 
People's RR. Oo. +++ 50! 1,000,000) — 800,000/50c., "x. os As Edison Electric Light Oo...........| 300| 2.000. 00 ...... "e g| .. d 
Southern Electric Ry...........com.| 50 5.000) 500,000) ............ 52% |*Electric Storage Battery Co.. com. 100 8,500.0 UU E 2%! 21% AT 
Southern Electric Ry. . 6 % pref.| 100) 1,600,000 1,000,000|3 % S., Jan,, 96. 100 | 10215 ||*Electric Storage Battery Co...pfd.| 100 5,000,000 oed Mos: 22 | , "e is 
8t. Louis & Suburban Ry. "—ÓÀ 100) 2,500,000 C 52 55 *Penna. Ht., Lt. & Pow. Co....com. 50 5.000.000 pay 508 ah., Oct. 9. 21% 22 3 
Union Depot RR. TTL 100| 4,000,000) 4,000,000 % A., July,'95. |.. | 175 ||*Реппа. Ht., Lt. & Pow. Co... pid. 50| 5,000,000| ..... 6%, Oet. "97. 56 | 59 : 
Mar Northern Elec. Light & Power oe 10} 6,500,000 550.000 832500 dis Jan 1197 1354 14 : 
San Francisco,’ Сақ те жрт Southern Elec. Light & Power CO. 10] 187,500 187.500 ж чы i 
fornia St. Cable RR... . 100) 1,000, 600,000 50c. monthly. 107% 109 і A : ме? illan 
Geary Street Park & Ocean RR. —ͤ— 100 1,000,000 875,000 82 50 . 40 Я 50 Міѕсепапеоив. – Mar. 14 = E ni 
Market Street R.. 100 18,750,000) 18,750,000 Q., 60c. per share. | 531 Bruders. Z HN 22.252 ери Liota T diea 
Presidio & Ferries RRR .... 100) 1,000, 000 550,000) .................. iss 10 1 ( conn) Бие, чөн Оо....| 95 C 327% 85 od 
| son IIIg. Co. (St. B) . ... 3 ern Ioco А : =з > 
Scranton, Ра —Mar. 14: Eddy Electric Mfg. F * AE A 
Scranton Railway Co. . . . 50) 6,000,000 2,500,000 .................. 10 12 Hartford (Conn.) Elec. Light Co....| 100 000 I 1 118 | 125 1255 
m Scranton & Carbondale Trac. Co. . 100 500,000 500,00 ..,............... s 18 Hartford (Conn.) Lt. & Power Co..| о» 175000| ..... : 4 10 vd 
m Scranton & Pittston Traction Co.. 100| 1,050,000! 1,050, 000000 U U. 9 11 New катер, сор) ос. ы a 100 100.000 did 148 М x 
Narraganse rov., R.I. ec. Co. i dcc MC 8 ' 82% 85 Ар: 
Springfield Ш.—Мат. 14: Rhode Island Elec. Protec. Oo....... bes ane 3 2% ча ын Hi M^ 118 885 
Springfield Consolidated Ry ереену н 100 750,000 750,000 ТҮТҮГҮ] колт wees ll Royal! Elec. Co. (Montreal) 29524 „41 % „%%„%„„„% е ae 1,000,000 жй 35 2% Q * 145 150 mU t ч 
Toronto (Canada) Elec. Light Co...| 100 1 085,000) 1,085,000| 134 % Q 13324| 18534 | 
Springfield O.—Mar. 14: Thomson-Houston Welding Co. 100 7 e 
Springfield Street Ву....................... 100) 1,000,000 1,000,000) ......... T А - 2 [Woonsocket (R. I.) Electric Co ША cates II eA н 90 | 100 жш 
*ex d ter 
Springfield, Mass.—Mar 14: z dee 
Springfield Street Ry................| 100) 1,200,000 1,000,000/8 % A. 205 | 210 ALLIED INDUSTRIES. * 
Toronto Canada. Mar. 14: | Lam 
Toronto Ry. Oo >»... „ess... e... | 100) 6,000,000) 6,000,000 134 % 8. от 7% өвы |Boston Mass.—Mar. 14: t 
Montreal Street Railway Co... Ü— 4,000,000, 4,000,000) 4 % 8. 254 | 255 American Electric Heating Oo......... 50 10,000,000, ......... скав „05 | 07 к, 
Street Ry. & Illu'g Properties...pfd| 100 4, 500, 000 1, 248, 700 $3 per sh. Feb. I, 977 |» * 
Washington, D. C.- Mar. 14: United Electric Securities Co...pfd.| 100) ...... | ......... 3% % Feb., 96. 80 85 NT 
Belt Ку: ÜnccsewureexesvrkhvVAsvévtas .. 50] 500,000  500,000| .................. э, .. York.—Mar. 14: 
Capital Traction Со............. ... 100 f12, 000, 000 12,000,000 |65c. per sh, Oct. 97.| 75% 752; |New Y OP ar. 14: | 
Columbia Ry. Co . 50 400,000 400,000 5 % A. 70 75 ||Consolidated Electric Storage Oo. . У X |+; T€ 
Eckington & Soldiers’ Home Ry.... 0) - 707,000] 662000) siseses ae Edison Ечгореап............................. r Жаз 1 8 A 
Georgetown & Tenallytown Ry... 50 200,000 200,000 ............ . | .. [Safety Car Heating & Lighting Co. 100 LAN uim 92 |95 — 
Metropolitan RR. Co. ... 50 1,000,000 437, 180 2% % Q. 120 121 [Worthington Pump COO ---com.| 100) 5,500,000 5,500,000 ...... 15 20 » 
Worthington Pump Co..........pfd| 100 2.000,000 2,000,000 7 % 87 | 90 aus 
Worcester, Mass.-Mar. 14: Philadel a ; > * re 
„Worcester Traction Oo. . ... com. 100) 8,000,000 8,000,000) , sss... 17 | 1з |Phlladelphia, PA. — Mar. 14: 8 
Worcester Traction Co. . 6 % рѓа. 100 2,000,000) 2, 000, 000 3 % S., Sept., 97. ‹8 | 97 |/Acetylene L. H. & P. Oo...... $85 pd. 50 1,000,000 Е рте E: Lus Miu. 
Worcester & Suburban Street Ry... 100) 550,000 542,500 4 %, 1896. 85 Pierre P Rok rirse UNDA. ore -| 10| 1,500,000) ..... Ў сони T e ifia 
2 п mprovemen T s TET s... фа 1 0 
Wilkesbarre, Pa.— Mar. 14: Welsbach Commercial Co. .. . Conf. 100 pn сне жаг 10 |12 I 
Wilkesbarre & Wyoming Val. Trac. 100 5,000,000) 5,000,000| 1%, Jan., '97. 24 29 ||Welsbach Commercial Oo......pfd.| 100 500,00 ...... |2 * 51 |58 S 
Welsbach Light Co 5| 825,100 ...... i 88 |40 TT 
* Unlisted. f Paid in. {Full paid. | Outstanding. Welsbach Light Oo., Canada. 5 500,000 ек ; zal as NN 
a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 % on stock per annum. Pittsb Pa.—Mar. 14: mi 
b Consolidation, Electric, People's and Philadelphia Traction companies. Fixed charges urg. $ 9 
and all indebte ness of constituent and leased companies assumed by Union Traction Com- Carborundum Mfg. Oo. . .. . .. 100 200,000 200,000] .. ка: К + 
pany. Standard Underground Cable Co.. . 100) 1,000,000 1,000,000 © 103 |106 i 
с Practically all shares owned by Union Traction Company. Miscell M , m 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Co. cellaneous.~ Mar. 14: i 
e to Electric Traction Company. Barney & Smith Oar Oo.......com.| 100) ...... | 1,000,000 .... 15 | 18 E 
Controlled by Frankford & Soutbwark Passenger Railway. Barney & Smith Car Oo........pfd.| 100) ...... | 2,500000 2 % 65 | 70 - 
Leased to People's Passenger Railway at $5 per share. Billings & Spencer Co............. NE BUE gods xs 88 |4! 135 
A Majority of stock owned by People’s Traction Оошрапу. Consol. Oar Heating Oo............. 100| 1,250,000) 1, 250,000 396 S, pas. Feb div.| 35 8174 Ay E 
i Leased to Union Traction Company. JORGE PRU DO. ees eria de жа lon D ч Mts .. 102 
{ Lease transferred to Union Traction Oompany. *Pratt & Whitney Оо........... oom.| 100| ...... 2 . nS 3 N 
Leased to United Traction Co. ata rental of $10,000 per an. In 1866-7-8, $20,000 p. а. in| * Pratt & Whitney Оо............ Bald АД" Lou. la e sc: 55 о bu 
1896-1900, and 830,000 per annum thereafter payable semi-annually, rental declared as a divi-| t/!lwell-Bierce Oo.............com.| ..| ...... |... as y nin 0T 109 тан 
end semi-annually. Stillwell-Blerco Оо....... pisc un ОИ НОИ ‘denne 2 % Sept. 1, '97. 107 | ММ 
k Dividend of 10 % guaranteed by Reading Traction Company. Sbultz Belting Oo..,................| 100] 500,000) ...... RE 60 90 k | 
Dividend of 3 by Reading Traction Company. St. Oharlea Car Oo "*9»9$9**999*»29»5** +.. эделе» ——— + teag 85 | "ate 
m Leased and by the Serenton Railway Company, formerly Sergnton Trac, Oo. * Unlisted, P 
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NAME. 
Albany, N. Ж; 
Date 0} Quotation— Mar. 14 1898. 
5 Ist mtg. 58. өө 
T ANT r4 . Оо..... Cons. mtg. 58. $500,000 
The Albany Ry. Co......Gen. mtg. ба. 750,000 
Watervielt Turnpike & RR. Ist mtg. 6s 850,000 
Watervlelt Turnpike & RR..2d mtg. 6s. 150,000 
y Ойу Railway Со..................18% 58 eee. 
"Interest guar. by Albany Ry. Co. 
[Princ pk d interest guar. by 
Albany Ry. Co. 
Baltimore Md. 


Date of Quotation — Mar. 14, 1898. 


timore City Pass. Ry. . Ist mtg. g. 58. 2,000,000 
Baltimore Traction Co lst mtg. 58. 1,500,000 
Baltimore Trac. Co. Exten. & Imp. g. бя, 1,250,000 
Bal. Trac. Co.. No. Balto div. Ist mig. g. 5s| 1,750,000 
Central Pass. Ry. CO. . . . . Ist mtg. ба 96,000 

Central Pass. Ry. CO. . Cons. mtg. g. 58. 601,000 
ov & Suburban Ry......lst mtg. g 5 | 3,000,000 
Lake Roland Elev., ............18# mtg. 586. 1,000,000 
Metropolitan Ry. (Wash.).1st mtg. E. 58. 1,850,000 
Т $$151,000in escrow to retire Ist. mig. bds. 

Boston, Mass. 
Date of Quotation —Mar. 14, 1898. 

tLynn & Boston RR....... lst mtg. g. 5з. 5,879,000 
West End Street Ry........ Deben. g. 5s. 8,000,000 
West End Street Ry....... Deben. g. 4%Ъв.| 2,000,000 
ETT 000 in escrow to retire outetand- 

ing bonds of absorbed companies. 

Charleston S. С. 

Date o Quotation - Mar. 14, 1898 

Enterprise Street RR. Ist mtg. 56. 500,000 

регі ов F Ist mtg. бв. 850,000 
“Controlled by Charleston St. Ry. Co. 
Chicago Ill. 
Date of Quotation—Mar. 14, 1898. 

Chicago Olty Ry........... 1st mtg. 4448,| 6,000,000 

Chicago Passenger Ry...... lst mtg. ба| _ 100,000 

Chicago nage УЫ Ry. . Cons. mtg. 68. 1,000,000 
Chicago & So. Side R T.. . Ist mtg. g. 58. 7.500.000 

hicago & So. Side R. T........... . 4½8 | 1,500,000 
Ohicago West Div. Ry..... Ist mtg 4½, 4,040,000 

ke Street Elevated RR. Ist mtg. g. 50. 7,574,000 
Metrop. W. Side Elev. Ку. .Іві mtg. g. 58. 19,000,000 
North Chicago St. RR........ Ist mtg. 58. 8. 171,000 
North Chicago St. RR....Cert. indeb. ба, 500,000 
North Chicago Ойу Ry...... lst mtg. ба.) 500,000 
North Chicago City Ry..... consol. 4448.) 2.500.000 
West Chicago St. RR......... lst mtg. 58. 4,100,000 
West Chicago St. RR........ Deben. 68... n 580 
West Chicago St. RR. .. Con. mtg. g. 5s. ED E 


QW. Ohicago St. RR. Tunnel.. Ist mtg. 5s. 


Redeemable at option on 60 da. notice. 

seer debt assumed by Chicago W. 
Div. Ry. Co., controlling interest of 
which is owned by W. Chicago St. RR. 
Co., lessee. 

{Subject to call after Oct 1, 1899, at 
#110 and interest. 

Assumed by W. Chi. RR. Oo., lessee. 

Int. guar. by W. Chicago St. RR. Co. 


Cincinnati, О. 
Date o/ Qiiotation—Mar. 14, 1898. 


Oln. New. & Cov.St. Ry. lst Con.mtg. g. 58 3,000,000 
Mt. Adams & Eden P'k In. Ist mtg. 68. 46,000 


йен Adams & Eden P'k In. . . Ist mtg.6s. 100,000 
Mt. Adams & Eden P'k Inc. Cons. mtg. 58 531.0 
8o. Ооу. & Oin. St. Ry........ Ist mtg. 68. — 250,000 
180. Ооу. & Cin. St. R yy 2d mtg. 68. 400,000 

+ Assumed by the Oincin. St. Ry. Co. 

($250,000 reserved to retire lst mtg. bds. 

Cleveland, O. 
Date of Quotation — Мат. 14, 1898. 

aBrooklyn Street RR. Co.. . . . Ist mtg. ба. 600,000 
Cin. New't & Cov. St. Ry. . Cons. mtg. 58. 3,000,000 
Oleveland City Cable Ry. . . Ist. mtg. 5s.| 2.000.000 


Cleveland Electric Ry. Co. Ist mtg. g. 5s. 8,500,000 
Columbus (O.) Cent. Ry... Ist mtg. g. 58. 1 
a Tast Cleveland RR.......... Ist mtg. 58. 1 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6s. 
Lorain (O.) Street Ry........ Ist mtg. 65. 
St. Ry. Oo., Grand Rapids. . . Ist mtg. 5s. 


1$1,900,000 in escrow to retire bonds of 
absorbed companies, marked a, 
{Interest guar. by Cons, St. Ky. Co. 
Detroit, Mich. 
Date of Quotation— Mar. 14, 1898. 
Detroit Citizens’ St. Ry. . Ist cons, 5s. 
Wayne & Belle Isle Ry. . . Ist mtg. 6s. 
Tbe Detroit Ву...............1в% mig. 58. 


1. 150, 000 in escrow to retire bonds of 
Det. Oity Ry. and Grand River St. Ry. 


н New Haven, Conn. 
Date of Quotation—Mar. 14, 1898, 

— Haven n Ry. ii mig. E: 2 
aven Edgew v. m 
Winchester Avenue RR...1si mig. g. бе, 
Winchester Avenue RR Debet - fs. 


PASSENGER RAILWAY. 


Issued. 


BONDS. 


Interest 
Due] periods. 


New Orleans La. 
Date of Quotation— Mar. 7, 1898. 


Canal & Claiborne RR... .. .. Ist mtg. 6s.| $150,000 
$29,000 | 1905 РУ deas ‘ Crescent City RR............ Ist mtg. 6s... 
427,500 1990 J. & J. |*111 |...... Crescent City RR....... Cons. mtg. g. 58. 5,000,000 
875,000 |1947 M. & N. 111 New Orleans City RR... Ist mtg. 68. 416,500 
850,000 1919 M. & N. 1171 IN. Orl's City & Lake RR. Ist mtg. g. 58. 5,000,000 
150,000 1919 M. & N. 115 N. Orleans & Carrollton RR. 2d mtg. g.6s.| 850,000 

r: 2 мад *105 108 Orleans Railroad Co Cons. mtg. ба. „800,000 

{St. Charles St. RR. Co...... Ist. mtg. 68. 800,000 

18423,500 in escrow to retire New Or- 
leans Oity RR. Co.’s 1st mtg. bonds. 
1890,000 outstanding. 
New York. 
Date of Quotation— Mar. 14, 1898, 
Atlantic Ave. (Brooklyn)....Imp. g. 5s.| 1,500,000 
2,000,000 |1911 M. & N. 115 116 (Atlantic Av. (Brooklyn). let gen. mtg.5s 759,000 
1,500,000 1929 M. & N. 115 | ...... TAtlantic A v. (Brooklyn). .Cons. mtg. 5s 8,000,000 
1,250,000 |1901 M. & S, | 106 107 Brodway & 7th Ave. Istcons. mtg. g. 58. 12,500,000 
1,750,000 11942, J. K D. 16% „ Broadway & 7th Ave......... Ist mtg. 5s.| 1,500,000 
117,000 |1912] J. K J. 112 Broadway & 7th Ave.......... 2d mtg.5«.| 500,000 
580,000 |1932) M. & N. 112 | Broad way Surface............ Ist mtg. 58. 1,125,000 
3,000,000 1922 J. & D. 115 116 Broadway Surface............ 2d mtg. 58. 1,000,000 
1,000,000 |1942) M. & 8. 111 |... Brooklyn City RR. Co., Ist cons. mtg. 58. 6,000,000 
1,850,000 |1925 F. & A | 119%4 | 121 Brooklyn City & Newtown. . Ist mtg. 58. 2,000,000 
| [Brooklyn Bath & W.E. RR.Gen.mtg.5s.| 1,000,000 
rooklyn Heights RR...... 18%. mtg. 5s 250,000 
Brooklyn, Q's Co. & Sub'n. . Ist mtg 58. 3,500,000 
Brooklyn, Q's Co. & Sub'n. . Ist cons. 58. 4,500,000 
| Prooklyn Rapid Transit......... old 5s.| 7,000 000 
8,702,000 |1924| J. & D. | 162 105 , | Bleecker St. & Fult'n Fer'y RR. Ist mtg.7s| _ 700,000 
8,000,000 |1902| M.& М. | 105 105% Cent P'k, N. & E. R. RR. ist cons. mtg. 78. 1,200,000 
2,000,000 1914 M. & S. 108 e Central Crosstown RR... . . . Ist mtg. 68. 250, 000 

Coney Island & Brooklyn RR. ist mtg.5s 300,000 

D. Dock, E. Bd'y & Bat'y R.gen.mtg.g.5s| 1,000,000 

Dry Dock, E. Bd'y & Bat'y RR..scrip5 %.| 1,100,000 

Eighth Av. RR. Co.....Oert. indebt. 6 %.| 1,000,000 

12d St., Man. & St. Nich. Av., lat mtg. 68. 1,200,000 

12d St., Man. & St. N. Av. . 2d mtg. Inc. 68. 1,500,000 

Lex. Ave. & Pav. Ferry RR. last mtg. g. 56. 5.000, 000 

47,000 |1906, J. & J Metropolitan St Ry Co.. g. m. cl. tr. g. 58/2. 500, 0% 
bau E 1 Second Avenue Ку. Gen. cons. mtg. 58. 1,600,000 

Second Avenue Ry........ TEAT Deb. 5s. 300,000 

Steinway Ry. (L. I.).......1st mtg. g. 68. 1,500,000 

South Ferry RR. Co.......... Ist mtg. 58. 350,000 

Third Avenue RR... .. .. . Ist mtg. g. 58. 5,000,000 

‘Twenty-third Street Ry......1st Mtg. 68] 77 

| Twenty-third Sireet R... Deb. 5s 2 9 
9. 1901) J. 103 | Ais l nion (Huckleberry) Ry..... Ist mtg. 58. 4,000,000 
pc 1905 уча 1031, Trae 1 Westchester Electric RR... lat mtg. 58. 500,000 
suo ow YE | Ж ‘coe in escrow to retire gen. mtg. 
500,000 1929 А. & 0. 
7 750,000 1907 J. & J 3 ht e in escrow to retire maturing 
1,040, 1982] J. „ТУ DU 35 Р obligations. 
таг 200 102 ү x E. i á 55 90021900 In escrow to retire Ist and 2d 
15 1942 Д ; 5|" 52 mtg. JONAA, 
1905 1906 x pe 101%, * In treasury, 880,000. 
500.000 1911 J. & J. Фуу: 103 Ít Guar. by Union Ry. Co. 
„500,000 1900 J. & J. n | in: Toronto Canada. 
: 589 805 1025 М: Е 2 1041 10514 | Date oj Quotation— Mar 14,1898 
TE Те T D. 1005 | 10154 | Montreal St. Ry. . . . . . .. Ist mtg. 5а.) 2,500,000 
6,000,000 18860 „ 941 947. Toronto Rt. Ry............. 1mt mtg. g. 4½8. 4,550,000 
1,500,000 1909 F. & A ler 835,000 per m. single track authorized. 
8600, 000 in escrow to retire бв due іп 1901, 
Philadelphia. 
| Date of Quotation— Mar 14. 1898 
| Continental Pass. Ry Ist. mtg.6«| 350,000 
[Empire Paas. Ry. ness, Ist mtg. 78 800,000 
||Greene & Coates St. Ry. Ist mtg. 6s 100,000 
| Lombard & So. St. Pass, Ry...lst mtg. 6s 150,000 
| | | People’s Pass; Ry. sons lst mtg. 78 250,000 
People's Pass. Ry.................... 2а mtg. 58 500,000 
| People's Pass, Hy. Cons. mtg.5« | 1,125,000 
| People’s Pass. Ry. . ... Stk. tra. cert. g. 48. 5,698,210 
|! AU a S 1 ЭУ; Ist mtg. 5a- 200,000 
100! 101 Philadelphia Trac. Co........ Coll. tr. g. 49.) 1,300,000 
2,500,000 |1922 X. 10% „ [Thirteenth & 15th Bt. Бу... „Je mig. 78. 100,000 
46,000 PA P & O. 111 or l nion Passenger Ry RETE PELO Ist mtg, 5s. 500,000 
100,000 ae dr. & 8 107 10734 | 2U nion Traction (misi. Col tr.4«.| 29,735,000 
531,000 8175 M & S. 118% 12077 West End Passenger Ry. Ist mtg. 78. 
250,000 1912 J. & . 126. — [West Phils, Pass, Ry lst mtg. g. 68. 250,000 
400,000 1932 J. & J. ; | West. Phila. Pasa. Бу............ 2d mtg. 58. 750,000 
| | ¢ The trust certificates were issued to 
| pay for the shares of the Electric and 
|, People's Traction lines purchased. 
| | | Pittsburg, Pa. 
| | 108 16 Date of Quotation— Мат. 14 1898 
600,000 1908 o» vsu 10014 100 | Birmingham, Knox & Allentown......6s. 500,000 
2,500,000 1922 т. &. ^| 108 Central Traction CO. . Ist mtg. 5з. 375,000 
J. KJ 101 i [4 i 
2,000,000 1909 M. & S. 101 105 ||Citizens’ Traction Co.. . . . Ist mtg. 58. 1,250,000 
1,249,000 1918 M. & N PORE, tei *Duquesne Traction Co......... Ist mtg. 5«.| 1,500,000 
1,500,000 |1913 M KS. 106! | 10714 |*Ке4”1 St. & Pleas. Val. Jack's Run.....5a. 50,000 
1,000,000 1910 . & F. 90 95 Fed'] St. & Pleasant Valley Cons. 58. 1,250,000 
ко Же 5 | 102 Millvale, Etna & Sharpsburg..............5& 750,000 
J. KJ. | 100 E 
200,000 1915 J. & D. |107% | .... |Pittsburg, Crafton & Manafleld........... 58. 250.000 
600,000 1912 Ј. . 4 ‘Pittsburg Traction Со............ Ist mtg. 58. 750,000 

‘Pittsburg & Birmingham...... Ist mtg. 58. 1,500,000 

Pittsburg & West End......... Ist mtg. 586. 500, 000 

*Pg'h., Allegh. & Manch.....Gen. mtg. 58. 1,500,000 

Second Ave. Traction Oo.................... 2,500 000 

Sub. Rapid Transit Railway Со.......... бв 500,000 
„ Providence R. I. 

orem 1902 A 2 5836 А 99; Date of Quotation— Mar. 14, 1898, 
1,800,000 1925 J.&D ы "| Newport Street Ry. . €— Coupon 5s 50,000 

United Trac. & Elec. Со.....1в% mtg. g. ба| 9,000,000 

St. Louls. 
Date of Quotation—Mar. 14, 1898, 
1918, M. & S. | 104 | ...... Baden & St. Louis RR.......... Ist mtg. 58. 250.00 
pend 1914 J. & D. | 102 ... Cass Ave. & Fair Gds. Ry. . . Ist mtg. 5s. 2,000,000 
500,000 1912 М. & N. 104 breo O'ltisens’ Railway OOs isss Г | mig. ба, 2,000,000 
94.000 |1909| M. & В. | 102 ev» ['fComp. Hts., Un. De. & Mer. Ter..1s¢ 68 1,000,000 
*Witb interest. ‘Unlisted. 


Amount. 
uthorized. | Issued, 


PASSENGER RAILWAY. 
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Interest 
Due periods. 


1934 J. & J. 
1909) M. & 8. 
1931| А. & О, 
1943, J. & D. 
1904| J. & D, 
1914) J. & J. 
1924] ...... 
1941| J. & J. 
1939| J. & J. 
1933| J. & J. 
1941| A. & О. 
1941) J. & J. 
1941) M. & МХ. 
1940 aseo 
ГО RR 
1902 J. & D. 
922 M. & N. 
1903 J. & J. 
1932 J. & D. 
1914) F. & A. 
1914) F. & A. 
1910 M. & S. 
1915 J. & J. 
1993 M. & S. 
1997 F. & A. 
1909 M. & N. 
1909 Ж]. 
1922 J. & J. 
1919|. ...... 
1987 J. & J. 
1909 J. & J. 
1906 J. & J. 
1912 F. & A 
1943, J. & J. 
1908| M. & 8. 
1921| M. & 8. 
1909 J. KJ 
1900 J. & J 
1898 J & J 
iol 23 
1905 J 
1911 er 
1912 M. & S 
1810 TET 
1910) ) | 
1917 F.A A 
1903 A. & O 
1911 A. & O. 
1945 
1905) ^- O 
1906 i 
1926| M. & N 
1931M, & 8. 
1930 J. &. J 
1927| A. & O. 
1980 J. & J. 
1918 Jay 
1942 J. & T 
1923 M, & N, 
1924) J. EJ. 
1927 A. & G. 
1929 M. & N. 
1922 J. & J. 
1980 A. & G. 
1984 J. & р, 
1918 M. & 8. 
1910| J. & D. 
1988) M. & 8. 
1918| J. & J. 
1912| J. & J. 
J. & J. 
.&J. 


Bid. | Asked. 


102 » 
1% ou 
21% 5 
^ | 10 
95 9744 
108 d 
91% | '99 
108 „ „ „ 


85 TF 
108 109 
“108 зне 
122 123 
106 108 
"lli 112 
«116 sosi 
105 *107 
115 115% 
114 116 

84 NA 
105 Жр 
108 edes 
И ЕЕ 

9814 | ...... 
105 108 
118 115 
118 122 
101 105 
115 117 
100 2101 
100 Sree 
116 118 

90 96 
121 " 
ИП! as 
] 110 
101 105 
115 117 
102 107 
1231 | 125 
108 10% 
10454 1 
108 105 


924 
ОА 
1091; "уо 
(7! 10856 
10414 10425 
11144 118 
5 | jg 
100 102 
102 108 
107 108 

*Wiib intereat 
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PASSENGER RAILWAY. 


Amount. 
e—a Interest : 
Authorized. | Issued. |Due| periods. | Bid. 


МАЙК. 
St. Louis. 


Fourth St. & Arsenal St. By. Ist mig. бе. $50,000 $50,000 
Jefferson Avenue Ry............ lst mtg. 5a. 400,000 400,000 
Lindell Ry. Co. . . „ Ist mtg. 58 1, 500, 000 1, 500.000 
Missouri Ооо есе ЕЛЕС гы 1,000,000 700,000 
Mound City RR. Oo. lst mig. 68. 400,000 800,000 
eople’e RR. Co. КЫЫ: Ist mtg. 68. 125.000 125,000 
N RR. Оо................... 2d mtg. 78. 75,000 75,000 
соріе'а RR. Co. Cons. mtg. 68. 1,000,000 800,000 
St. Louis & E. St. L. Electric. Ist mtg. 65. 75,000 75,000 
Bt. Louis RR. Co. . . +++ 18¢ mtg. бв. 2,000,000 | 2,000,000 
St. Louis & Sub. Ry......... Ist mtg. g. 53. 2,000,000 1, 400, 000 
: Louis & Sub. Ву................ Income 5а. 300.000 800,000 
uthern Electric Ry....Cona. mtg. бв. 500,000 500,000 
Taylor Avenue St. Ry......lat mig. g. ба. 500,000 500,000 
nion Depot RR. Со....1в% cons. mtg. 6s.| 1,091,000 | 1,091,000 | 
Union Depot RR. Oo.........Cons. mtg. 68. 8,500,000 1,787,000 
Oontrolled by St. Louis RR. Oo. 
Controlled by Union Depot ВВ. Oo. 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire lst & 2d 
mtg. 
$500,000 in escrow. 
000 in escrow to retire 1st míg. 
раа, 
San Francisco Cal. 
Date of Quotation— Mar , 1898. 
California St. Cable RR. . I8t mtg. g. 58. 1,00 1,000 900,000 
TFerries & Cliff House Ry.....1st mtg. 63. 650,000 650,000 
Geary St., Park & Ocean RR. Jat. mtg.5s.| 1,000,000 671,000 
Market St. Cable Ry. Co.. . Ist mtg. g. бз. 8,000,000 | 8,000,000 
роп Бу. Оо................. Ist mtg.| 200.00 |  ......... 
Omnibus Cable QOo............... Ist mtg. 68. 2,000,000 | 2,000,000 
Park & Cliff House RR. . . Ist mtg. ба. 350,000 350.000 
Fark & Ocean RR....... ТРТ Ist mtg. 6s 250.000 250 000 
Powell St. Ry....................... Ist mtg. 6s 700,000 700,000 
utter St. Ry. Оо............... lat mtg. g. 58. 1,000,000 900,000 
fOontrolled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation— Mar. 11, 1898, 
Belt Ву. Со. ..................... О n mtg 38. 500,000 450,000 
Columbia Ry. ........ " mtg. 68. 500,000 500,000 
Eckington & Soldiers’ Hom, mtg. 68. 200,000 200,000 
Metropolitan RR. Co. . Coll tr. cons. ба, 500,000 500,000 
$50,000 in escrow to retire lst mtg.bds. 
Miscellaneous. 
Date of Quotation— Mar. 14. 1898. 
Bridgeport Traction Oo........ lst mtg. 5s. 2,000,000 | 1.683 ооо |1993 
Buffalo (N. Y.) Ry. Co......Cons. mtg. 5s. 5,000,000 | 8,543 000 1931 ат 
Citizens’ St. R. (Ind'polis).1st cons.m.5s 4,000,000 | 8,000,000/1933! M. & N 
Crosstown St. Ry. (Buffalo). Ist. mtg.5s. 8,000,000 | 2.366,00 132 M & N. 
Columbus (O.) St. Ry......18t cons. g. 5s. 8,000,000 | 2.261.000 1932 J. & J. 
Consolidated Traction (N. J.). Ist mtg. 54 15,000,000 13.965 000 1933 J. & D 
Crosst'n St. Ry. (Colu's, O.). Ist mtg. g. 58 2,000,000 572,000 11933 J. & P. 
enver City Cable Ry........ Ist mtg. g. 68. 4,000,000 6, 800. 001920 J. & J. 
Denver Con. Tram'y Co.. Con. m. g. 5s. 4,000,000 922.000 |1933 A. & 6 
Louisville (K y.) Ry. . Ist cons. mtg. g. 538. 6,000,000 4.931. 000190 J. & J. 
Minneapolis St. Ry. Ist cons. mtg. g. 58 5,000,000 1,050, 001919 J. & J. 
No. Hudson Co. Ry. (N. J.). (ons. intg. 5s 8,000,000 | 2,378,000 1928 J. & J. 
o. Hudson Co. Ry. (N.J.)..2d mtg. 58. 550,000 550,000'1928 M. & N 
No. Hudson Co. Ry. (N. АБ) жэн .. Deb. 68. 500,000 439,000 1902 F & A i 
Paterson (N. J.) Ry.......Oons. mtg. g. 6s. 1,250,000 1.000, 01031 J, & D. 
Rcchester (N. Y.) Ry. . Ist mtg. 5н. 8,000,000 | 2,000 ооо 1930 A. & O. 
St. Paul City Ry........ — Cons. g. 5s 5,500,000 4,298,000 1937 Е 
St. Paul City Ry. . .. N Deb. g. 68. 1,000,000 | 1,000 000900 o de 


1$1,000,000 in escrow to retire Ist and 
d mtg. bds. 
1$800,000 in treasury. 
Buffalo Ry. Co. 
{$760,000 in escrow to retire bonds of 
О. С. St. RR. Co. 
[$87,000 in treasury. 
$960,000 res’ ved to redoem prior liens. 
18620,000 in escrow. 


Bonds guar. by 


‘With int’reat 
ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date oJ Quolation— Mar. 14. 1898. 


Edison Elec. Illuminating Oo., Boston.. 2,026,000 |  ...... Quar 154 г 
General Electric Oo.. gold coup, deb. 54../ 10,000,000 | 8,750,000 1922 . 191% 
Pittsburg, Pa. 
Date of Quotation — Mar. 11. 1898 

llegheny County Light Co............... 6s. 500,000 e... |1911 J. & J. 105 | ...... 
ем City Electric Light............4s, 260,000 |  ..... 1913 A. & O.. 
Westinghouse Elec. & Mfg. Co..Scrip 6s. 195,570 z & eem M. KS. (11... 

Miscellaneous. (Mar. 14, 1898 ) | 
Edison El. Illg. Oo. (N. York) Ist m. 58. 4,312,000 | 4,812,000 |1910 1113, 
Edison El. IIIg. Co. (N. Y.) con. m. g. 58 | 15,000,000 2,156,000 |1993] ...... 116 | ...... 
Edison Elec. IIlg. Oo. (uroo kiyi) 5 2,500,000 1,500,000 1940 111 112 
Edison Electric Light (Philadelphia) . 2,000,000 |  ...... cee | rere: 103 | 
Edison IIIg. Co. (St. Louis) 4,000,000 ese. 1193 F. & A. 60 61 
Mo. Elec. Lt. Co. (St. Louis). Ist mtg. 6s. 500,000 | _......... 1909 A. & O.. a TUM 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg.68.| 600,000 |  ....... „ 19210 Q'ry. — | ...... к 
United Elec. Light & Power Oo(N. Ү.)..] 5,000,000 era eer АЯ 75 | 90 
юва тюс. кз е тете еа ыа АА À 

TELEPHONE AND TELEGRAPH. 
Miscellaneous. as 
Date of Quotation—Mar. 1 

American Bell Telephone............. — 78. 1898) F. & A. 1005] 104 
Northwestern Telegraph o РЕЯ MEM HORSE „Жее базе 
N. V. & N. J. Telep & Telg Oo. gen. mig. 55 ul ciem ces 
Chesapeake & Potomac Teleph. Co.. .58. О РР : А 


ALLIED INDUSTRIES. 


ee 


Miscellaneous. - 
Date оу Quotation— Mar. 14, 1898. 

American Electric Heating ihe ded cay ӨЙ, 300.008 Кор и оно d T 
Armington ms ng. a оооовофвевовововове dat e "OR 1942 J. & J. 96 100 
*Barney & Smith Car 6 % % % % %ꝙ%h,fe . ие) OM PERPE 1904 M & B. фое гв LEZE] 


Oarborundum Mfg. Co. „„ RM 
Worthington Pump 1 
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Late quotations for copper are: Electrolytic, 11$с.; Lake, 1120 12c.; cast- 
ing, 11.65c. 

The Citizens’ Passenger Railway Company of Philadelphia has declared a divi- 
dend of $3.25 a share. 

The Citizens' Electric Light & Power Company of St. Louis has increased its 
capital stock trom $750,000 to $2,000,000. 

The stock holders of the Allegheny County Light Company, 
voted to increase the capital stock from $1,500,000 to $2,500,000. 

The directors of the Ridge Avenue Passenger Railway Compauy, 
have declared а dividend of $3 per share on the stock. 

The Edison Electric Illuminating Company of Brookl yn reports for February : 
Gross, $75,001; increase, $5,783; net, $36,625; iucrease, $4,622. 

The Western Union Telegraph Company has declared the regular quarterly 
dividend of 14 per cent., payable April 15. Transfer books close March 18 and reopen 
April 1. . 

The United Traction & Electric Company of New Jersey has declared a dividend 
of 3 of рег cent. on its capital stock, payable Aprill. Books close March 21 and 
reopen April 3. 

The Holbert billin the New York Legislature, authorizing cities of the third 
class to make five year contracts for lighting the streets, was called up in the Ags- 
sembly and amended so as to apply only to cities of 4,000 or less. 

The New York State Railroad Commission has granted the application of the 
Van Brunt Street and Erie Basin Railroad Company of Brooklyn to change its mo- 
tive power from horses to the overhead electrical trolley system. 

The Government has placed an order with the Electric Storage Battery Company, 
Philadelphia, for a number of storage batteries to be used for lighting fortifications 
along thecoast. Negotiations are also pending for batteries for submarine boats. 


A meeting of the minority stockholders of the Wilmington City Electric Railway 
Company was held at Wilmington, Del., on the 11th inst., when the proposition to 
sell their stock to the Clark syndicate at $13 a share, payable in 5 per cent. gold 
bouds, wasaccepted. Most of the stock has already been deposited. 


A bill now before the New York Legislature provides that the Railroad Com- 
missioners shall within six months designate a suitable fender for trolley and cable 
cars, and that by January 1, 1899, such fenders shall be applied to all cable and 
electric cars used in cities ot 60,000 inhabitants or more. 


The Kings County Electric Company, whose plant is being erected in Gold street, 
Brooklyn, N. Y., is said to have already secured contracts to furnish almost its en- 
tire voltage of more than 20,000 horse-power. ‘The directors of the company, it is 
asserted, are considering the advisability of buying more ground and extending the 
plant at an early day. 

For the purpose of forcing the State Legislature of Michigan to consider the 
question of the local taxation of property of railroad, telephone and telegraph com- 
panies in accordance with the bill already prepared, Governor Pipgree has issued а 
call convening the Legislature in special session Tuesday, March 22. 


The Stock List Committee of the New York Stock Exchange has been empow- 
ered to add to the list from time to time the $1,262,000 new stock of the Edison 
Electric Illuminating Company of New York as notice shall be received that tbe 
same has been issued, making the total amount listed $9,200,000. 


Ananti trust bill introduced in theOhio Legislature fines corporationsand firms 
from $50 to $5,000 and imprisonment from six months to one year for restrict- 
ing commerce, reducing production, preventiug competition or fixing price of com- 
modity or transportation. Forfeiture of franchise is also provided. 


The purchas of the gas and electric light companies at Herkimer, Ilion and 
Little Fails by a syndicate of New York capitalists is to be followed by a consolida. 
tion of the three companies into one corporation. The capital of the consolidated 
company will be $400,000 and the name The Central New York Light & Power 


Company. 


The decision of the Supreme Court of the United States in the Nebraska maxi- 
mum freight case establishes the doctrine that the courts will not permit the Legis- 
lature of a State to regulate the railroad rates tosuch an extent asto deprive rail- 
road companies of reasonable compensation for their services based upon the fair 
value of the property which they use for the benetit of the public. 


The Appellate Division of the Supreme Court has denied a motion on behalf of 
the New York Rapid Transit Commissioners for a reargument of the rapid transit 
question upon the point as to the bond to be required, but the Court in ейесї виз. 
tained the contention of the Rapid Transit Commissioners tliat the greater part of 
the security demanded should be conditioned orly upon the construction of the road 
and should not cover equipment anil payment ої rentals. It is provided in the 
opinion that the 815.000, 000 bond shall be divided, $14,000,000 to apply to construc- 
tion only and $1,000,00y to be a continuing guarautee applying to equipment and 
operation. 


At the annual meeting of the Consolidated Traction Company of New Ј »rsey, on 
March 28, the stockholders will vote on a proposal to lease the property of the com- 
pany to a new corporation, known as the North Jersey Traction Company, that will 
be organized. The new company will take in not only the Consolidated. Traction 
Company, but also one or perhaps two independent lines now operating in Orange 
апа perhaps also the Paterson Street Railway. The amount of capital stock bas not 
yet been fixed nor have the terms for issuing it been finally determined. The North 
Jersey Traction Company will guarantee annual dividends on the Consolidated Trac- 
tion Company stock, beginning with 2 per cent., and increasing gradually until at 
the end of vight years the rate will be 4 per cent., which will be the amount paid 
tur the balance cf the lease. The plan will undoubtedly go through, as the project- 
ors own more than a majority of the Consolidated Stock, and will have a controlling 
interest in the North Jersey ‘Traction C трапу. 


Pittsburg, Pa., have 


Philadelphia, 


The Appellate Division of the Supreme Court sustained the action of the lower 


court in granting to Patrick Н. Flynn an injunction restraining the Coney Island & 
Brooklyn Railroad Company from making a mortgage, the total authorized amount 
of which, for present and future use, would, it is Alleged, be in excess of two-thirds 
Ёле present value of the road. The proposed amouut of the mortgage was $1,500,- 
UJU, but of this sum $500,000 was not to be issued at present, being reserved for fu- 
ture requirements; but the Court holds that under the law the total authorized issue 
of bonds, as well as the actual issue, must not exceed the company'scapital stock nor 
two-thirds the present value of the property. 


The Union Light & Power Company of Salt Lake City, Utah, has filed in the 
office of the county recorder a mortgage for $750,000 in favor of the Central Trust 
Company of New York, tosecure an issue of 750 bonds of the denomination 1005 
each. Under the terms of the mortgage, the company conveys to the trustee all o 
the property and franchises of the Salt Lake and Ogden Gas & Electric Light ош 
pany, the Big Cottonwood Company, and Citizens’, Little Cottonwood and Pioner, 
companies, subject to certain indebtedness specified in detail. The bonds secure i 
by this trust deed bear 5 per cent. interest payable semi-annually and are re 
able at 105 on any interest day after November 1, 1907, both interest and лии ув 
payable ір gold coin of the present weight and fineness of United States coin. th 
fault in interest for six months is stipulated as cause for foreclosure under the 


trust. 
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EDITORIAL NOTES. 


Strange as it may seem, electric- 
ity has but comparatively re- 
cently been adopted to any great 
extent on shipboard. This has 
probably been due to the fact that the various man- 
ufacturers of electrical apparatus were devoting their 


Electricity on 
Shipboard. 


. energies to perfecting electrical machinery for shore 


use, aud gave little attention to bringing out special 
designs suitable for the use of ships, where space is 
limited and unusual conditions exist. 

Electricity was however made use of for illamina- 
ting purposes on vessels at a comparatively early 


date, probably the first installation of this nature 


being that on the steamer Columbia of the Oregon 
Railway & Navigation Company, some eighteen 
years ago. These early plants were necessarily more 
or less crude, the armatures of the dynamos being 
driven by beltsfrom engine pulleys. As will readily 
be seen, this method was by no means economical of 
space and was therefore adopted but slowly. The 
direct coupled generating plant was the solution of 
this problem owing to its compactness, and has now 
been generally adopted by almost all classes of 
vessels, When the eleotric current first came into 
use on shipboard it was feared that a ship's compass 
would be affected through magnetic leakage from 
the dynamos, but this danger has been averted by 
using only generators with closed magnetico fields 
and arranging the conductors concentrically in the 
neighborhood of a compass. 

At the present day the electric current is slowly 
but surely superseding compressed air and steam as 
a motive power for various purposes, especially on 
vessels of the United States Navy. Electric power 
is generated on men-of-war not only for lighting pur- 
poses buf for controlling searchlights, operating 
small ventilating fans and for signaling at night. Of 
the latter there are several systems, but probably the 
most successful consists in suspendiny in a vertical 
line from the rigging four double lanterns spaced at 
short intervals apart, each containing two 50 candle- 
power incandescent lamps. Each of the donble lan- 
terns is fitted with two lenses, the upper one sbow- 
ing red, the lower white. These eight lamps in the 
four lanterns of two colors each allow of thirty dif- 
ferent combinations being made, each combination 
corresponding to a given letter of the alphabet or 
sign. The electric lamps are separately connected, 
all the conductors leading to a common keyboard 
conveniently located. By properly manipulating 
the keys any lamp or combination of lamps may be 
simultaneously lighted or extinguished. 

This is however but one of the uses to which eleo- 
tricity is applied. What is known as the running or 
side lights of a vessel are now also lit by means of 
the electric current. With a view to reducing to a 


9 


8. 


minimum the chauce of a running light’s becoming 

extinguished (a very serious matter), each lantern 
contains two incandescent Jamps separately con- 
nected. In the event of a break ooourring in one of 
the circuits a specially devised indicator records the 
fact. Hn" 

Another ingenious use to which electricity bas 
been put іп men-of-war is a device arranged to sound 
an alarm when the temperature at the point where 
the device is located reaches a certain number of de- 
grees. This arrangement, which is simplicity iteelf, 
consists of а small glass tube having a wire in éach 
end, and partially filled with meroury. The device 
is placed in a vertical position in circuit with a bat- 
tery and bell, the latter ringing when the meroury 
by expanding comes in contact with the upper wire, 
thereby closing the cironit. 

Heat alarms of the above description have been 
used quite extensively in vessels of the United States 
Navy as a precautionary measure against fire due to 
spontaneous combustion in coal bunkers. On а large 
number of fighting ships eleotrio motors are used to 
operate the valve of the steam steering engine, and 
in the case of a German man-of-war recently con- 
structed, the steam steering apparatus bas been done 
away with entirely, an electric motor having been 
substituted. Again, for fog signaling, the whistle 
is in many instances blown automatically at reg- 
ular intervals by means of а motor operated by 
electricity. In quite a large number of vessels eleo- 
tric power has superseded compressed air in the 
operation of ammunition hoists, and in one or two 
recent cases the lighter gun turrets have been oper- 
ated by electric motors. As an instance, two of the 
turrets on the cruiser Brooklyn are now revolved in 
this manner—the electric current having proven ex- 
tremely well adapted for sach usage—and are stated 
t) have given entire satisfaction. In some of the 
vessels whioh are being constructed a further ex. 
tension of eleotrio transmission of power is now 
being made to include the large turrets and аЛ the 
gun-mount movements of the large guns. 

By no means the most unimportant use however 
to whioh electricity is put at the present time on 
most of our men-of-war is in operating what is 
known as the Fiske range-finder. This ingenious 
device, which has frequently been described, enables 
the distance of an enemy’s ship to be exactly deter- 
mined by means of two telescopes electrically con- 
nected, through a well-known trigonometrical prin- 
ciple. Knowing the length of the base line апа 
ascertaining the number of degrees in the two angles 
at the base of the triangle, the length of one of the 
other sides is automatically registered on а dial. 

There would seem to be among marine engineers 
a fear that electrolytic action might be set up be- 
tween the hull of a steel vessel and the salt water, 
It has been claimed that vessels equipped with eleg- 
trical plants have developed rapid deterioration in 
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all sea-water pipe connections. Whether this has 
been due to eleotrolytio action or some other cause 
has not yet been fully determined, little reliable 
data on this subject having up to the present been 
collected. It would seem however very question: 
&ble whether any great deterioration could take 
place through thia cause, owing to the hull of a mod- 
ern steel vessel offering so slight a resistance to the 
passage of any stray currents and to the fact that a 
large body of salt water is à comparatively good con- 
ductor. 


х жұ + 
In an editorial which appeared 


Another in ELECTRICITY a short time ago 
Vacuum Tube we described at some length a 
Light. method of vacuum tube lighting 


invented by Mr. D. Macfarlane 
Moore of Newark, N. J. We now hear of another 
invention in this line which it is claimed will revo- 
lutionize our present method of lighting. If we are 
to believe one of the sensational dailies, Mr. John 
Н. J. Haines, the originator of this new system, has 
succeeded in obtaining a light differing little from 
that which the firefly emits. In other words, he has 
apparently discovered what such men as Edison, 
Tesla, Crookes and other scientists have been seeking 
for years—light without heat. 

Mr. Haines has been experimenting on this new 
light since 1890. The basic principle on which he 
has worked is the vacuum tube, but his results were 
obtained, so it is said, along lines differing radically 
from those followed by other experimenters. His 
chief aim has apparently been, not only to procure a 
cold light, resembling daylight in its whiteness, but 
to procure a vacuum tube light that would be eco- 
nomical in operation. 

The system Mr. Haines has devised is somewhat 
novel. His vacuum tubes contain a highly rarefied 
gas. The efficient production of light from the tubes 
depends upon the great frequency of well-blended 
electrical oscillations. The system is said to be ex- 
tremely simple, no elaborate generators being re- 
quired. Ніз apparatus may be attached to an or- 
dinary alternating current electric lighting circuit. 
By means of two step-up transformers the voltage of 
tbe ordinary commercial circuit is greatly increased 
until in the neighborhood of 1,000,000 volts are ob- 
tained. The vacuum tubes are some five feet in 
length and two and a half inches in diameter, pre- 
sumably of the ordinary type, capped with tinfoil 
electrodes. Thelight given forth is extremely white 
and diffuses itself evenly throughout a room, en- 
abling a photograph to be taken, so Mr. Haines 
claims, in the short space of fifteen seconds. 

With the large number of new illuminants that 
have recently made their appearance some ought 
certainly to prove a success. No sooner does an al- 
leged new illuminant make its appearance, however, 
than a company is formed to exploit it, and that 
very frequently is the Jast heaid of it. In the case 
of the Haines vacuum tube light, as usual, a com- 
pany is said to be organizing with a capital of $10,- 
000,000 for the development of the invention. 
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There is said to be a 
scheme on foot among a 
number of capitalists and 
several cable and tele- 
phone companies toward 
establishing a transatlantic telephone cable line. If 
such is the case the matter is being kept exceedingly 
_ quiet, no information of any kind being allowed to 
leak out. It might, however, be interesting to learn 
how the promoters of this enterprise propose to 
overcome seemingly insurmountable dithoulties— 
and justly looked upon as such, all previous 
attempts in this line having proven dismal failures. 
The problem of overcoming static induction bas so 
far been the main stambling-block. Several meth- 
ods or schemes have been from time to time suggested 
as а solution, but have invariably proven ivadequate 


Long Distance 
Submarine 
Telephoning. 


when fairly tested. There is said to be a submarine 
telephone cable in commercial operation in South 
America, twenty-eight miles in length, which gives 
fairly good results, and there is also a successfully 
operated submarine telephone cable across the Eng- 
lisb Channel, twenty-two miles in length. When, 
however, it is a question of telephoning some 2,500 
miles over a cable, wbich would be the minimum 
length of a transatlantic cable, at the present state of 
the art the difficulties would be insurmountable. 
Through static induction there is a loss, the quick, 
sbort sound waves which we ordinarily hear over 
the telephone would be changed into long, slow 
vibrations which the human ear would be unable to 
detect. 

At the present time the only known method of 
overcoming statio induction is in increasing the size 
of the copper conductor and the thickness of the in- 
sulating material. In order to overcome static in- 
duction in а cable 2,500 miles in length the cop- 
per conductor would probably have to Бе not less 
than five inches in diameter, which would make the 
cost of the copper alone something enormous, aud 
would prohibit the undertaking at the very start. It 
moreover would be practically impossible tolay such 
a cable, but even assuming that it could be success- 
fully laid, the price that would have to be charged 
for, say, five minutes" conversation, would neces- 

-sarily be so excessive in order to pay a fair interest 
on the investment that it would prohibit its being 
used. Prof. Alexander Graham Bell, as reported in 
the New York Morning Telegraph, refers to the mat- 
ter as follows : 

That the problem bas been one of the hardest 
electricians have ever had to cope with is admirably 
proven by the fact that so great an enthusiast on the 
subject of submarine cables as Lord Kelvin, who is, 
by the way, a very sanguine man, has heretofore 
considered it as insolvable.” | 
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The Paris Ex position of 1900 


The has for some time past been 
Paris Exposition creating considerable inter- 
of 1900. est. 'lhat France will en- 


deavor in every way to make 
this event a greater success than our Chicago Exhi- 
bition is unquestionable, although it is frankly ac- 
knowledged that it would be an impossibility to 
equal the Columbian Exposition as far as beauty of 
location is concerned. It would probably be difl. 
cult to find a more beautiful or suitable spot for 
holding а universal Exposition than along the shore 
of Lake Michigan. In this respect Paris is undoubt- 
edly seriously handicapped, it having been decided 
to hold the Exposition of 1900 on the public grounds 
extending on both sides of the Seine from the Place 
de la Coucorde to a point beyond the Pont de Jena, 
comprising the Champs de Mars, the Trocadero 
Palace, the Eaplanade des Invalides, the Quay de la 
Confer ence, the Cours de Ja Reine and a large portion 
of the Champs Elysées. 

The system of admission for exhibitors is to be by 
double juries—in other words, every precaution is 
being taken to exclude articles that would be of 
little interest to the gencral public. 

There will be uo large foreign buildings similar to 
those at Chicago. The exhibits will be placed by 
subjects, every nation being expected to show its 
products in the building for all belonging to the same 
classification. Dy this arrangement a visitor will 
be able to examine in regular order the various ex- 
hibits of any nation. 

There wil! be in all eighteen groups and 120 clas- 
sifications. At Chicago there were but twelve groups 
while on the cuther band there were almost one 
thousand sections. The exhibit of electricity and 
electrical apparatus will come under Group V, and ig 
expected to play а very important part. Germany is 
said to be making immense preparations in this line 
with the hopes of excelling the world. This country 
will however be exceedingly well represented, and it 


is therefore very questionable whether Germany’s 
hopes are not doomed to disappointment. 

It is as yet too soon to form any very exact ides of 
what the exhibits will be, but one of the moat unique 
features already spoken of is an eleotrio organ s 
the striking of whose notes a tiny ballet dancer will 
appear їп the air dancing to the musio, the whole 
forming a mimio ballet above the organ. Naturally, 
among other things, all the latest electrical inven. 
tions aad apparatus will be on exhibition, it being 
the aim of the committee in charge to make the 
Exhibition a great success from an educational 
stand point. 

As а motive power electricity will reign supreme. 
During the Exposition of 1889 the electric current 
was freely used for illuminating purposes, the elec- 
tric fountains especially attracting wide attention. 
Although electricity was used at that time to a con- 
siderable extent, gas was held in reserve, it being 
feared that an accident might happen to the gener 
ating plant. In 1900 it is proposed to make eleo- 
tricity the motive power of the whole Exhibition. 
M. Picard, the Commissioner General, who is also 
au able engineer, contemplates, it is said, generating 
sufficient current for all lighting and motive pur- 
poses at the coal mines of Nord and Pas de Calais, 
which are situated about 100 miles from the French 
metropolis, delivering the current hy means cf a bigb 
tension transmission circuit to the Exhibition 
grounds. 

It is moreover M. Picard’s intention that tbrough- 
out the various buildings the electrical maobinery 
Shall be shown in action where such apparatus is 
used in the manufacture of a commercial product. 
Thus, for example, electrio motors employed in 
operating printing presses would have their arma- 
tures revolved through the medium of an electric 
current generated at a point one hundred miles 
away. 

There will be a large number of electric railways 
constracted, all Jeading to the grounds, with a view 
to affording visitors every facility for transportation. 
There will also undoubtedly Бе a moving platform 
operated by electricity, somewhat similar to the one 
at the Chicago World's Fair. In short, it is intended 
that electricity shall play the grand róle at the 
Universal Exposition of )900, and many new appli- 
cations of the current may be looked for. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


Mr. F. P. Fish, genera! counsel of the General Electric 
Company, has sailed for Europe on a short business trip.— 
News Bureau, ' 

Can it b> possible that the president of the G. E. 
Company has decided to aot upon our Buggestion 
relative to creating a trust in warships, and has dis- 
patched Mr. Fish to make investigations ав а pre: 
liminary to drawing up the papers? It looks ш! 
way. We shall await the outcome of Mr. Fish’s 
trip with considerable interest. 


х & + | 

A CABLE dispatch to the New York Sun dated 
London, March 19, says: ‘‘ The Marconi wireless 
telegraph boom seems to have petered 006, and tte 
syndicate which kept it going for over а year has 
arrived at the conclusion that there is no money n 
it. "Tbe fact is, the commercial aspect of this inter- 
esting subject led to a fuss long before the improved 
handling of the old discovery had got beyond the 
laboratory stage. Big brains are now working upon 
it, and in due course a practical method of utilizing 
the discovery will probably be forthcoming. ЕЕ 
Oliver Lodge, for instance, says he bas ап o 
new method of telegraphing without wire whio 
will, he hopes, enable him to send messages long 
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to signaling between ships and between the shore 
and sbips. Prof. Lodge’s ideas are not for sale to 
У 77 

any syndicate. "E 
Some extraordinary displays through the agency 
of electricity may be expected for the Charter Day 
celebration next May in New York. The committee 
on decorations has secured, so it is said, for the cele- 
bration all the manhole subways in Broadway and 
Fifth Avenue and in them it is proposed to locate 
powerful eleotrio searchligbts. The holes will be 
covered with a grid which will cause the rays to 
shoot upward in elongated: lines forming the Ameri- 
can flag with the stars uppermost. From the Bat- 
tery to Central Park will be atretobed miles of wire, 
bung thickly with colored globes, and an alternating 
current will be shot through them. At equal dis- 
tances great varicolored globes will be suspended, 
and powerfnl lights will play upon them. The com- 
mittee bas adopted as a special Charter Day flag a 
shield bearing the city’s coat-of-arms, circled by five 
stars, emblematic of the five boroughs. This is also 
susceptible of clever light effects and will be used in 
the night displays. It bas not yet been definitely 
decided whether the Brooklyn Bridge will be elec- 
trically illuminated or not. In all probability it 
will be the center of an enormous pyrotechnical dis- 


play, huwever. 
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THE New York Journal of Commerce in a resent 
issue refers to electrical apparatus manufactured in 
this country and exported abroad as follows: 

London advices to an electrical company indicate that 
the prices being sent from here, both on electrical apparatus 
and machinery, compared with those on the other side, on 
railroad work, are from 6% to 714 per cent. cheaper, and 
they further state that if these prices are maintained, the 
probabilities are that a considerable amount of work will 
be ordered on this side. This applies particularly to mo- 
tors and trolley equipments in general, not necessarily for 
European roads but for work in which European capital is 
interested in other parts of the world. The general opin- 
ion prevails that with the success American electrical 
equipment is meeting abroad, a good foreign business may 
be anticipated throughout the present year. 

It is extremely 01010016 to see how manufacturers 
of electrical machinery in the United States can af- 
ford to sell their goods 64 to 7} per cent. cheaper than 
apparatus turned out onthe otber side otherwise 
than at a loss, especially when we recall the fact tbat 
the price of labor is about twice as high here as in 
Е поре. [t may be, however, that the European 
manufacturers have not as yet caught on to the trick 
of turning oub stocks and bonds in conjunction with 
other produota. 
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THE New York Morning Telegraph says : 

A prominent investor “ who trots in the same class with 
the well-knotn gentleman having authority to speak,” 
and the " man high in official circles whose name cannot 
be used in this connection,” яо familiar in the rumor mon- 
ger'a vocabulary, came out yesterday with this little boom 
lor General Electric: During the recent decline the com- 
paratively smali number of shares of General Electrio 
Which have come on the market indicate how strongly the 
stock is held." Those who know how much the boom 
manufacturer of General Electric is overworked will Bp- 
preciate this desparate attempt to give the stock а boost. 
The heartrending search by William J. Clark for a press 
agent lor General Electric who could reel off fairy stories 
at will is still remembered in the Street. 

Judging from the large number of attractive and 
enticing paragraphs that are constantly appearing in 
various papers on General Electric, Mr. Clark’s 
efforts must have been crowned with success. 
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THE Street Railway Review gives the following ac- 
count of a professional contortionist who is in the 
habit when short of funds of falling and dislocating 
his hip whenever in his opinion there is an oppor- 
tunity of collecting damages from a railway oom: 
pany: Some months ago a man fell on the plat- 
form of a passenger station near Indianapolis, hav- 
10g caught his heel in a crack, and the result was a 
dislocated hip. The company settled for $2,200 aud 
attorney's fees, and extended courtesies in the way of 


furnishing transportation for the may and his nurse, 


start it until the bicyclist has passed. 


ELECTRICITY. 


etc. Quite recently a similar accident ooourred in 
Virginia and a claim of damages was presented. The 
man had been seen the day before hunting about the 
platform for a hole in which to catch his heel, and a 
traveler who was present recognized him as the vio- 
tim of the ‘accident’ in Indiana. The Virginia 
road did not settle his claim, and the Indianapolis 
company want his present address.“ 


х * + 
THE following from the San Francisco Call should 
be read by all advocates of municipal ownership : 


„It is by no means creditable to the officials of the 
city that so simple a municipal work as that of street 
lighting should be a problem impossible of solution. 
It appears, however, that the task is too hard for 
the supervisors, and as a consequence we are to bave 
lights shut off for а good many nights in each month 
from now to the end of the fiscal year. 

There are people who talk of municipal ownership 
of water works and lizhting plants. They fondly 
believe the supervisors could take hold of the busi- 
ness of those works and operate them with success. 
To these people tbe failure of the supervisors to 
properly manage even so small a thing as street 
lighting when they have none of the bother of run- 
ning the plant will doubtless appear as a direct 
evidence of diabolism. The devil is in it,’ they 
will say when they go out some night and find the 
streets unlighted, and they will add, He delights 
in darkness and has put up this job.’ 

The general mass of citizens, however, will not 
have to lug in the personality of Satan to explain the 
situation to their understanding, It is but another 
of the thousand evidences of administrative incom- 
petence that is the bane of American municipalities, 
If the thing were not of such common occurrence 
and so similar to the results of equal incompetence 
in the management of all kinds of municipal work, 
there would be something almost startling in the 
fact that a city as rich as San Francisco, having all 
the appliances of modern science and art at command, 
cannot keep its streets lighted. As it is, the darkness 
will simply give occasion to a few more crimes than 
usual; life and property will be a little less safe; 
there will be some grumbling and some swearing at 
the supervisors, and then, with our habitual Ameri- 
can toleration of official misconduct, we will let the 
thing pass and wait for the coming of the new fiscal 


year." 
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A VERDICT of $8,000 in favor of the plaintiff in a 
damage suit brought against the Woonsocket Street 
Railway Company by а wheelman who came into 
collision with one of the company’s cars has prompted 
the manager of the company to post up the follow- 
ing instructions to motormen on the line, The sug- 
gestion of sarcasm in the order will be appreciated 
by impatient persons who ride in the cars : 


“When a motorman sees a bicyclist approaching the car 
and going in an opposite direction, the motorman shall, 


when thirty feet from said bicyclist, stop his car and not 
If a bicyclist is going 


in the game direction and ahead of the car, the motorman 
must keep his саг 100 feet in the rear of the bicyclist and 


not approach nearer.” 
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SPEAKER REED recently wished to see a political 
friend on some very important business and tele- 
graphed him to go at once to Washington. The 
friend took the firet train, but a washout on the road 
soon stopped him. Going to a telegraph office he 
sent this message: ‘‘ Washout on the line. Can't 
come,’’ to which in due time he received the following 
reply from the Maine statesman: ‘‘ Bay a new 
shirt and come any way.” 

Telephone Lines and Thunderstorms. 

Тһе German Postal authorities have recently been 
examining into the influence exercised by telephone 
lines on the frequency of thunder claps. Observa- 
tions were made at 140 places with telephonic com- 


munication, and at 560 places without. The results 
show that while under the latter circumstances an 
average of ‘ive detonations occur during а thunder- 
storm, yet where telephone lines are present this 
number is reduced toau average of three, the flash 
also appearing to be considerably lessened. 


NORTHWESTERN ELECTRICAL ASSOCIATION. 


The Committee Accepts the Invitation to Visit Duluth 
and Superior in June. 
JANESVILLE, Wis., March 14, 1898. 

At a meeting of the committee having in charge 
the summer meeting of the Northwestern Eleotrio 
Light Convention— present Messrs. P. Noroross, 
chairman, P. H. Korst, Henry L. Doherty and J. M. 
Hill—the following resolution was put to vote and 
unanimously carried : 

Kesolred, That as a Committee of the Northwestern 
Electrical Association, we accept tbe invitation of 
the cities of Duluth and Superior to visit those cities 


next June. 

That Mr. J. M. Hill of Chicaeo is authorized by 
this committee to make arrangements with any steam- 
boat company for a summer meeting of said Associa- 
tion, to be held en route from Chicago via Sault Ste. 
Marie, Hancock and Houghton to Duluth. 


American Institute of Eleotrical Engineers. 

The 123d meeting of the Institute will be held at 
12 West 318% street this (Wednesday) evening at 8 
o'olock. 

À paper will be presented by Prof. Reginald A. 
Fessenden, of Allegheny, Pa., on ‘‘ Insulation and 
Conduction.“ 

Applications have been received from the follow- 
ing candidates for associate membership. which will 
be acted upon by the council at its meeting April 
27: N.S. Hopkins, Schenectady, ЇЧ. Y.; Newton L. 
Schloss, New York City; Clarence R. Tolman, Sil- 
verton, Col.; Frederick A. Muschenheim, New York 
City; Felix L. Cadou, Washington, Ind.; George J. 
Henry, Jr., New York City; Robert Lindsay, Cleve- 
land, O.; Ernest S. Vinten, New Haven. Conn.; 
Wyatt H. Allen, Garwood, N. J.; Wm. H. Fitz- 
hugh, Bay City, Mich. | 

Members who desire to present papers during the 
season of 1898 айе requested to communicate with 
Mr. Herbert Laws Webb, 15 Dey street, chairman of 
the Committee on Papers and Meetings, or with 
Mr. Ralph W. Pope, the secretary. 


A Portable Eleotrio Railway. 


A description of a practical form of temporary 
light railway is described in the Zeitschrift fur Elek. — 
trotechnik and accredited to“ Mittheilungen uber Ge- 
genstande der Artillerie-und Geniewesens.”? The 
rails have the usual profile and are abou$ 23 inches 
in height, resembling those customarily employed 
for such work. Exch portable section is made up 
of the two rails fixed on a number of sleepers, five 
for instance. Some of these sections are made with 
the addition of an inverted U-shaped iron yoke, to 
carry the trolley wire, the sections with these yokes 
being placed about 80 feet apart on sti aight stretches 
of track, and of course closer together on curves, 
Each of these adds a hundred weight to the weight of 
the section in question. The two feeders from the 
generating stations are carried either on poles sunk 
in the ground in 4he usual manner, or on specially 
designed standards. A simple car has been designed 
for the purpose of erecting the trolley wire. The 
drum carrying the wire is supported on trestles on 
this car, and is ran off over a pulley on a level with 
the trolley-wire supports, this pulley being mounted 
in bearings at the top of a double ladder on the car. 
The car itself is fastened to the rails while the wire 
is being run off, to allow of the necessary strain 
being put on the wire before the car and ladder are 
removed.—The Electrician, London. 


II. Ip to “gnt the Electrical Trust by subscribing 
for ELECTRICITY. 
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A YRAR'S WORK IN THE U. 8. PATENT OFFICE. 


Rapid Advance in Electrical Industries. 

The annual report of the Commissioner of Patents 
for the calendar year 1897 has been laid before 
Congress. It was prepared by Assistant Commis- 
sioner ‘Greely, who was Acting Commissioner for 
several months preoeding the death of the late Com- 
missioner, Butterworth. 

In 1897,there were received 45,661 applications 
{от patents, 2,150 applications for designs, 94 appli- 
cations for reissues, 2,176 caveats, 1,946 applications 
for registration of trademarks, 66 applications for 
registration of labels and 26 applications for prints. 
There were 23,729 patents granted, including de- 
signs, 65 patents reissued, and 1,671 tra lemarks reg- 
istered. The number of patents that 
expired was 12,926. In proportion to 
population more patents were issued 
to citizens of Connectiont than o 
those of any other State—1 to every L 
786 inhabitants. Massachuselts fol.. 
lowed next, with the District of || 
Columbia, New Jersey, Rhode Island 
and New York іо tbe order named. 


The number of applications for pat- 
ents received during the year 1897 is 
the largest in the history of the office, 
yet in all probability the number will 
be exceeded in the coming year. 


The influence of patented inven- 
tions is most strikingly shown in the 
creation of new industries of enor- 
mous magnitude since 18&0—that is, 
within the term of patents now in 
force or but very recently expired. Of 
these new industries the most noted 
are those directly connected with the | 
develupment of electrical inventions, | 
such as the manufacture of electrical 
apparatus and supplies, the suppl yirg | 
of electricity for lighting and power 
purposes, electric railways and the 
telephone. 

The manufacture of electrical ap- 
paratus and supplies began to be cf * 
importance shortly before 1880, aud 
in that year 76 establishments, em- 
ploying 1,271 persons and producing 
ап output valued at $655,036, were in 
existence, In 1890 the number of 
establishments bad increased to 189, 
employing 9,485 persons, and pro- 
duoing an output valued at $19,114,- 
714. The increase in this industry 
has been very great since 1890. No 
separate statement of electrical ma. 
ohinery exported is given in the statis- 
tica of exports for that year. In 1897 
the exports of such maobinery 
amounted in value to $917,453. Ве. 
sides this the exports of instruments 
andapparatus for scientifio pnrposes, 
inoluding telegraph, telephone aud other electric,” 
amounted in value in 1897 to $3,083,900, having in- 
creased to this amount from $88,383 in 1880 and 
$1,429,785 in 1890. In the electrico light and power 
industry as reported in 1880 there were but three 
establishments in the United States, employing 229 
personsand producing an output valued at $158,400. 
In 1890 tbere were in the small portion of the 
country reported (the State of New York, the Dis- 
trict of Columbia and the city of St. Louis), 144 
establishments, employing 2,004 persons and pro- 
ducing an output valued at $4,783,224. No state- 
ment of the extent of this industry in the whole 
country for the census year is available, but it is 
gtated on what is believed to be good authority that 
in 1892 the aggregate capital invested in thia indus- 
try in the United States was not less than $350, 000,- 
000. At the olose of 1894 there were in the United 
States 2,124 central stations supplying eleosrivity for 


light and power and 7,478 isolated plants, a total of 
9,599 eatablishments. The capital invested in these 
central stations is stated to have been 5258, 956, 256, 
and the capital invested in the isolated plants, 
though not stated, was probably not below $200,- 
000,000. A conservative estimate of the number of 
persons employed at that time in tbis industry 
would not be under 45,000. The growth of this in- 
dustry since 1894 has been steady and rapid. New 
central stations and new isolated plaute have been 
put in use all over the country, and tho:e already in 
use have been enlarged. The prospect of still larger 
growth in the future is assured. 

The ase of electricity for power purposes has found 
its most notable development in tlie electric railway. 
This is of very recent origin. Tbe first electric 


A SUCCESSFUL KENTUCKY GIRL. 


the United States up to Ootober, 1897, was 13,765 
miles, out of a total mileage of 15,718. The total 
capital invested was $846, 131. 691. 

The telephone is now recognized as a necessity of 
commercial life. The manufacture of the instru- 
ments bas up to a very recent date been in the 
hands of the company controlling the original patent, 
Since the expiration of that patent the manufacture 
of telephones has become a considerable industry, 
but no statement as to its extent is available. The 
telephone in 1880 was just beginning to become 
commercially known. At the close of 1895 there 
were in the United States 927 telephone exchanges 
aud 686 branch offiser, using 459,728 miles of wire 
and employing 11,930 persons. The amount stated to 
be invested in telepbone property was $77,500,000 

The investment in electric l'ght and 
power planta, in eleotrio railways, a d 
in the telejbone represents ton lat e 


PP extent money paid for labor, either 
- AAireotly for the construction of build- 
ў 8 ings and the construction of railway 
AE 3, roidbed, the stringing of hundreds of 
| thousands of miles of wire, or indi- 
am pus rectly in the manufacture of the ma- 
г џә ‘terials and supplies necessary. The 
dcͤemand for copper, largely for electi 
i 05, v E | oa] purposes, has caused the output to 
А E s IF increase from 60,480,000 pounds in 
| ЧИР} || 180 to 265,115,133 pounds in 1:9, 
ok which nearly all was produced iv 
7 Р DULL the United States. In 1895 the copper 
н 2 E й || produced in the United States, inolud- 
* B Ўр, ғ С аа FD | ing that made from imported pyrites, 
ae | пз о A | was 392,639,964 pounds, valued at 
` 22838,682,347. 
з III, is to be noted with respect to the 


MISS GLASCOCK, OF MAYSVILLE, KY. 


Miss Glascock has been doing some very creditable electrical engineering work in 
ber native State, and hasrecently submitted plans and specifications for an eleotrio 
light plant to the City Council of Lawrenceburg. She bas completed a plant at 
Morganfield and will ат perintend tbe oovstroction of one in Nicholasville. 
Glascock is a niece of A. kt Gila cock of Maysville, Ky., where she makes her bowe. 


street railway in the United States was put in oper- 
ation little more than ten years ago. In 1880, of the 
2,050 road miles of street railway in the United 
States nearly all used animal power. Eleotrio power 
was not then used. St«am ang the cable were used 
on a few miles. At the close of the year 1890 it is 
Btated that the total mileage of street railways was 
8,123 track miles, on 5,661 miles of wbich horses 
were used, the remaining 2,462 miles being mainly 
electric and cable. The capital invested in these 
roads was $211,277,798, and 71,000 persons were 
employed on them. In 1894 the total mileage was 
12,527, of which 7,470 was electric. The capital in- 
vested was 8618, 330.755, of which $423,493,219 was 
invested in electrio railways. In 1896 tbe mileage 
had increased to 14,470, of which 12,135 miles were 

electric. The capital invested was$784,813,781, and 
the number of persons employed was not less than 

350,000, The рођ) mileage of elentrio railways ір 


new industries based on patented in- 
I| ventions that none of them were im- 
| mediately successful. The publio is 
not quick to acoept new inventions 
| until their practical value has been 
| amply demonstrated. Тһе electric 
light was believed impracticable and 


J| ite first installation was met by prao- . 


tical difficulties bard to be overcome. 
Only witbin a very few years has this 
light in either of its forme, the arc or 
the incandescent, become a light tbat 
could be depended on. The electric 
| railway was accepted slowly, and its 

best type for oity use, the conduit 

system, was first installed against tbe 

judgment of many of those believed to 
| be best able to judge of its practical 
value. Even the telephone was at 
first believed, exoept by а few entha- 
siaste, to be nothing more than 8 foy. 


None of the inventions on which 
these industries are based were in the 
form in which they were first patented 
commercially practicable. Even it it 
be conceivable that the primary 10- 

ventions would bave been made without the stimulus 
of the patent system, there would have been no 
ducement to inventors to spend time and money 1 
perfeoting and improving these inventions without 
the certainty that if made practicable and acceptable 
to the public their manufaoture, use and sale could 
be controlled for a term of years through the pruteo- 
tion afforded by patents. If a new device may be 
freely copied by rival manufacturers as goon as 
appears upon the market, no one can afford to expen 
the large sums of money which are often found E 
essary in perfecting the invention, constracting the 
plant necessary for its manufacture, and bringing it 
before the publio. 


Miss 


An international exhibition will take place ni 
Dijon, France, from June to October, 1898. A specs 
section is to be provided for electricity, and а Dew 
tariff bas been fixed for the вирріу of power. 
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ELECTRICALLY OPERATED MOVABLE 
PLATFORMS FOR THE UNIVERSAL 
EXPOSITION AT PARIS.* 


BY G. HAMELIN, 


Among other important questions that the Com- 
mission of the Paris Exposition of 1900 is endeavor- 
ing to solve, is how to transport rapidly from one 
point to another the Jarge number of visitois who 
are expeoted to be present. It is thought that there 
will be as many as 60,000,000 admitted. With 
such a large number of people, what would be the 
use of an electric railway or trolley that could at the 
most convey 10,000 travelers in both directions, espe- 
cially at the end of the day when as many as 40,000 
or 50,000 persons might be worn out sight-seeing and 
all anxious to get away? In the case of a railroad 
the wait between trains would be more or less long, 
depending on the headway at which the trains were 
run, and often at intermediate stations these trains 
would be obliged to pass without stopping, to the 
great disappointment of the travelers waiting at that 
station. 

Among the various designs that have been sub- 
mitted to the Commission of the Exposition, there is 
one that is especially interesting owing to its origi- 
nality and the services that it will be called upon 
to render if it is adopted. This device ів a movable 
electric platform having two different speeds, sug- 
gested by MM. Blot, Guyenet and De Mocomble. 
At the Chicago Exposition in 1893 a somewhat simi- 
lar platform was in operation and gave general satis- 
faction; likewise during the last Exposition in 
Berlin а two-speed movable platform was erected for 
the use of visitors, It is necessary to go back to 
1886, however, to find the origin of this system; at 
that time M. Blot took out a patent for an electric 
platform supported on rails operated by means of 
grooved pulleys upon which the rails rested. 
In 1889 M. Blot suggested the adoption of a 
platform based upon the same principle, but his 
Proposition was rejected. M. Blot was, however, 
not discouraged, and after further perfecting his 
system took out another patent in 1895; M. Guye- 
net on his part also took out a patent on a platform 
somewhat similar to that of M. Blot. For the 
Exposition of 1900 MM. Blot, Guyenet and De Mo- 
comble have adopted a combined system, consisting 
of a platform of two different speeds. 

Тһе plan consists as follows: 

1. Of a high-speed platform of 1 meter in width, 
moving along a track having a gauge of .9 of a 
meter at а speed of 2.7 meters per second, or about 
10 kilometers an hour. 

2. Of a platform of reduced speed, .8 meter in 
width, moving along a track having a gauge of .45 
meter at a speel of 1.35 meters per second, or at 
about half the speed of the platform previously men- 
tioned. 

3. Ok a stationary sidewalk, .9 meter in width. 

4. Of a narrow bridge in metal, supported by col- 
umns, 


5. Of stairways to allow passengers to mount and 
descend. 

Each platform is made up of a succession of trucks 
of two distinct types; the first is supported by 4 
independent Wheels; the second has no wheels, its 
extremities resting on the two neighboring trucks, 
The flooring is supported on wooden stringers which 
in turn rest un oross girders; the middle of each 
girder is fastened to an axial beam, the wheels of the 
trucks being situated at the extremity of the girders. 
The wheels run on iron rails, the latter being placed 
"pon wooden stringers, which in turn rest upon iron 
girders. Every six meters the axial beam rests on 
cables some of which are Stationary and only serve 
to sustain the system, while others are movable. 
A long beam would not allow of curves being 
readily passed over, therefore the axis or center 
beam bas been divided into Sections about 4 meters 


* 
Partanslated for ELECTRICITY from La Vie Scientifique, 
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in length, the joints being fastened securely together 
by means of hinges. "This arrangement allows of 
curves with a radius of 60 meters being turned. 

The rolling is made еаву by the use of rubber 
springs which deaden the shock and noise. The 
propelling eables in turning cause the longitudinal 
beam to advance through adherence alone. The 
propelling cables are located 39 meters apart. At 
Chicago the system was so arranged that all the 
movable apparatus was drawn along, which in case 
of repair necessitated the stopping of the platform. 


Kia. 1. 


Transverse section at a station of the electric 
platform for the Paris Exposition of 1°00. 


In this case, however, the propelling apparatus being 
stationary could be readily examined without in any 
way interfering with the operation of the system, 
which in itself is a decided advantage. The propel- 
ling cables are operated by means of electric motors 
receiving current from a central power station. 
A stairway could be located every 200 meters to 
allow of persons reaching the fixed sidewalk of the 
platform, or movable inclined planes adopted such 


traveled a distance of 4,200 meters (about 2.6 
miles). | 

With the system just described as many as 50,000 
persons could be carried each bour, or even as many 
as 60,000 were the high-speed platform slightly 
widened. 

The above number is certainly a great improve- 
ment on the 10,000 which is the greatest number 
that could be carried by means of an ordinary 
electric road, and there is not the slightest doubt but 
what the system proposed by MM. Blot, Guyenet 
and De Mocomble is a step in advance aud would ef- 
fectually solve the diffieul& problem of rapid 
transit for the coming Exposition, without takiug 
into consideration the fact that it would be another 
attraction among the large number already promised. 


PURIFICATION OF THE ELECTROLYTE IN 
COPPER REFINING.* 


Much mystery has been made concerning the 
methods for the purification of the electrolytes which 
are used in modern copper refineries. The common 
assumption by copper refiners of possessing esoterio 
information is partly responsible for this, but a 
larger and more permanent cause is the very variable 
character of the material refined. It is evident that 
the soluble impurities derivel from the crude сор- 
per anodes, which eventually find their way into the 
electrolyte and there accumulate, will differ accord- 
ing to the nature and amount of the minor constitu- 
ents of the crude copper; thus it comes about that 
general methods, based on single examples, are likely 
to be inapplicable in the same degree and for the 


same reason as many published analyses of anode 


sludge, fluctuating in composition with every alter- 
ation of the raw material, are misleading. It is not 
to be supposed that it is in any way difficult for a 
competent chemist to devise a satisfactory method 
for treating an electrolyte so as to recover whatever 
constituents are worth retrieving, to eliminate 
those which are worthless or noxious, and to restore 
the solution to a working condition, but it is never- 
theless useful to have recorded the details of such 
methods as have been approved by practice. There- 
fore in this article we have translated from the Gere 
man the essential portions of a paper by Titus Ulke, 
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General arrangement of the proposed electric platform for the Paris Exposition of 1900, 


as are now in operation in the Louvre department 
store. 

The public might apprehend danger in passing 
from a fixed sidewalk to a movable platform, but in 
this case there would be nothing to fear as the slow 
moving platform would have a speed of but 5 kilo- 
meters an hour—about as fast as a person would 
ordinarily walk. It would be no more diflicult to 
pass from the low-speed platform to that of high 
speed than in the former case, owing to the relative 
movement of the two. At Chicago, moreover, no 
accident of this nature was reported. 

The platform would pass through a portion of the 
Avenue La Motte-Picquet, 1’ Esplanade des Invalides, 
the Quay d’Orsay, and would return to its starting 
point by the Avenue de Suffren, after having 


which appeared in a recent number of the Zeitschrift 


fur Elektrochemie, and have made such critical com- 


ments on the statements there set forth as seemed 
necessary. 

In the first place the Systematic control of the 
composition of an electrolyte for copper refining is 
requisite, both in order to avoid the deposition of 
foreign metals at the cathode whereby the quality of 
the copper would be impaired, and also to maintain 
the strength of the electrolyte at its proper point. 
The copper content of the electrolyte tends to increase 
because the copper at the anode dissolves rather 
more quickly than it would if its rate of dissolution 
were strictly proportional to the current. This is 
due to the fact that copper exposed to the joint 
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action of air and sulphuric acid slowly dissolves, 

irrespective of its fanction as an anode; copper con- 

taining oxide will, of course, dissolve faster than the 
metal free from this body and dependent for its 
oxidation on the presence of atmospherio oxygen. 
The proportion of copper thus dissolved to the quan- 
tity of copper dissolved electrolytically will be 
vreater the smaller the current density and the more 
vigorous the circulation and consequent aeration of 
the electrolyte. Spontaneous evaporation—not to 
be neglected when the electrolyte is used slightly 
warm; e. g., at 30°С. to 40°С. = 86°F. to 104? F.— 
also tends to increase the concentration of the eleo- 
trolyte, and thus from these several causes 16 comes 
about that there is a continual tendency for the 
quantity of copper sulphate in the tanks to augment 
until an elimiuation of a portion of it is a necessity. 
It is evident from this that the purification of the 
eleotrolyte should be accompanied by & withdrawal 
of a portion of ita main constituent, copper sulphate. 

At the great copper refinery of the Baltimore Cop- 
per Company a definite portion (about one-fifth) of 
tbe electrolyte is removed from time to time to be 
worked up for copper sulphate, aud a suitable (but 
uot neces-arily equal) amount of pure copper sulphate 
rolution is added so that the content of the electrolyte 
iu impurities is diminished, aud, at the same time, 
the strength of the electrolyte in copper sulphate is 
adjusted to its normal value. The importance of 
this regalation lies in the fact that in a large re- 
finery containing a multitude of small units of plant 
it is essential for smooth working that the condi- 
tions of current density, resistance of solution and 
the like should be maintained as nearly uniform as 
possible. It is for this reason that any process of 
purification which would regenerate the electrolyte 
continuously instead of periodically would present 

many advantages. 

Using this method, the Baltimore Copper Company 
produce a considerable quantity of copper sulpbate, 
which is sold with profit to the Western Union 
Telegraph Company. The final liquors are precipi- 
tated with iron scrap to recover the last portion of 
copper, amounting to 2 or 3 per cent. 

A similar system is in use at the Balbach Works, 
Newark (U. S. A.), where a portion of the electro- 
lyse is concentrated for the recovery of the sulphates 
of copper, iron and nickel, and the mother liquor is 
finally boiled down in order to obtain arsenious 
acid and sulphuric acid. This description is de- 
cidedly vague. Ап ordinary copper e'ectrolyte is 
not likely to contain nickel in quantity sufficient to 
allow of its recovery as sulphate, for although it is 
true that nickel is a constant concomitant of com- 
mercial copper, yet it is also true that it is usually 
present in quantities not exceeding 0.2 to 0.3 per 
cent. Further, the recovery of the sulphuric acid 
һу any practicable boiling down process issufliciently 
dubious. The natural extension of the idea of the 
precipitation of the copper by means of iron to the 
recovery of the whole of the copper by this means, 
bas not led toany valuable result. The precipitated 
copper is comparatively impure, and the ultimate 
product, ferrous sulpbate, ia of very small market 
value. 

At the works of Guggenheim Bros., Perth Amboy, 
a process is in use approaching the ideal already set 
forth of a continuous purification of the electrolyte. 

"The method is a modification of that due to K. and 
H. Borchers, in which the liquid of each individual 
tank is circulated and at the same time aerated by a 
jet of air at a pressure of 3 or 4 lbs, per square inch 
blown into a vertical tube open at the top and bot- 
tom to allow the electrolyte to enter below and to 
be ejected above, impelled thereto by the effective 
alteration of head prodaced by the injected air. The 
electrolyte, clarified from its impurities, is little 
liable to deposit foreign matter on the cathodes; 
such mechanical contawination, due merely to the 
use of a turbid electrolyte, and in no way conneoted 
with the electrolytic separation of metals other than 
copper at the cathode, may be highly injurious £o 
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the quality of the copper ultimately obtained and 

sbould be strenuously avoided. When the Borchers 

process was first described extravagant eulogy was 

bestowed on it. In particular it was said to cause 

the elimination of iron and arrenio from the eleotro- 
lyte, and to remove all necessity for ciroulation of 
the electrolyte from vat to vat in the usual manner. 
These olaims cannot be admitted, bat neverthe- 
less aeration and internal circulation of the eleo- 
trolyte of each vat are useful, and yield ex- 
cellent results when supplemented by occa- 
sional oiroulation of the liquid from tank to 
tank. In spite of this continuous partial purifica- 
tion the electrolyte at Perth Amboy needs periodical 
replacement. The liquor is run into lead-lined vate, 
and boiled with scrap copper with free access of air, 
во that the copper may be dissolved, the free acid 
neutralized, and the solution eo enriched in copper 
sulphate that it can be readily crystallized to yield 
this salt. The copper sulphate is deposited on lead 
strips hung across the crystallizing tank. The motber 
liquor contains almost the whole of the autimony 
aod arsenic, together with a small quantity of cop- 
per. The latter is precipitated by iron plates, on 
which the arsenic is also deposited as кооп as the 
copper has been thrown down. Ultimately a black 
precip:tate, containing as much as 60 per cent. of ar- 
senic, is obtained. This may be worked up either 
for crude copper or for the production of arsenio 
compounds, such as Scheele’s green, paris green and 
white arsenic. In the Chicago Copper Refinery the 
bulk of the copper sulphate is recovered by orystal- 
lization, and the mother liquor is boiled down to a 
point at which both copper sulphate and arsenious 
acid crystallize out. The mixture is extracted with 
just enough water to dissolve the copper sulphate, 
which, being thus fairly freed from arsenic, is re- 
turned to the vats. 

In the foregoing cases a part of the whole of the 
electrolyte is worked up for copper sulphate, and 
this purified recovered salt is returned to the 
process, Other methods have been proposed for the 
direct elimination of the chief impurities in the 
electrolyte and its restoration to a proper working 
condition without recourse to crystallization of the 
whole quantity of copper sulphate. These include 
boiling the liquor with metastannic acid to precipi- 
tate агвепіо, filtration of the liquor through a layer 
of cuprous oxide, which is a base strong enough to 
precipitate most foreign metals as bydroxides, and 
oxidation of some of the impurities, notably iron, by 
aeration, and consequent precipitation of certain 
other impurities, e. g., arsenic as ferric arseniate. 


All these methods singly and conjointly bave met 


with very poor success. Purification by means of 
tin addcd to the copper before it is cast into anodes, 
in the proportion of 2.5 lbs. per ton (say 0.1 per cent. ), 
has also proved of only moderate utility. When tbe 
copper is very arsenical the tin in dissolving appears 
to retain the arsenic in the anode sludge, when it is 
less objectionable than in solution in the electrolyte; 
the presence of tin in the anode also makes tbe de- 
posited copper smooth. These advantages, however, 
are not suílicient to make tbe application of the 
process generally remunerative. 

One of the best methods of purification consists in 
electrolyzing tbe liquors from the depositing vata 
with a current density so high that all impurities 
save iron are deposited pell-mell with the copper. 
The operation is carried out in purifying tanks, of 
which a set of 12 is allotted to about 280 depositing 
vats. The cathodes in the purifying tanks are of 
sheet copper and the anodes are of lead. The process 
needs a somewhat large expenditure of current, and 
produces a good deal of impure copper; but it has 
the advantage that the copper is recovered as metal, 
which, though impure, is often more salable than is 
copper sulphate. The electrolyte, purified as re- 
gards arsenio and antimony, impoverished in cop. 
per, and still containing iron in solution, is brought 
up to strength with fresh copper sulpbate and re- 
turned to the depositing vats, its purification and 
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. 
return being repeated until the iron accumulates to 
an inconvenient extent, when the liquor is finally 
worked up for copper sulphate. 

The variety of these methods makes it abundantly 
evident that there is no best“ or even standard 
prccess of purifying copper electrolytes, and that the 
merits of every suggested procedure must be oonsid- 
ered not only from a cheminal and technical point of 
view, bat also with regard to local demands for bye. 
products, such as blue vitriol and crade copper, and 
to local abundance of supplies of raw materials, such 
аз sulphuric acid, scrap copper and the like. A 
process torn up by the roots, and transplanted to a 
distant site with different local conditions, is not 
likely to prosper. 


ON THE MANUFACTURE OF LAMPS AND 
OTHER APPARATUS FOR 20u-VOLT 
CIRCUITS.* 


BY О. BINSWANGER BYNG, 


(Concluded from page 151.) 
SWITCHES. 

I come now to the matter of adaptivg switches, 
wall plugs, ceiling roses, lamp-holders and minor 
fittings. А 

І до not apprehend any difficalty іо changing ex- 
isting types from the present standard of use to con- 
form tothe higher standard, yet maintaining the 
same appearance and size, and, when sufficiently in 
demand, approximately the rame cost. The chief 
alteration will be in the increased break and better 
insulation of the two poles. In smaller articles, 


such аз combined switches and lamp-holders, the 
difficulty, if any, is more apparent. A discussion 


bearing upon the subjeots involving the use and con · 
H. V. 
WALL PLUG. 


Н.У. 
DOUBLE BREAK SWITCH. 


H. V. CEILING ROSE. 


. LINED Cur. OUT. 


CEILING ROSE. 


Fig. 1. 
struction of double-pole switcher, 
standardization of terminals, position of f 
carrying capacity of contacts, etc., would be, to my 
mind, of great value. | 

Without enlarging upon the subject of switches 10 
an undue extent, I will show some specimens of dif- 
ferens types І find to be satisfactory in practice. — 

Here (1) is a switch to take the place of the ordi- 
fon of Electrical Engi- 
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nary link or tumbler switch, and (2) here is an 
ordinary double-break chinaswitch. You will notice 


the formation of the china base, and the separation 
and action of the metallic parts, which are arranged 
to produce a long break and perfect insulation, so 
that an arc cannot be maintained if established, nor 
can a shock be communicated to the operator. I have 
also plac d there enlarged drawings of wall sockets 
and ceiling roses, to illustrate my further remarks 
under this heading. 

It is not necessary to go deeply into the subject of 
fixtures such as electroliers, pendants, etc., but in 
connection therewith I wish to refer to the question 
whether it is advisable to recommend the use of two 
or more low-voltage lamps in series on a 200-volt 


circuit. Within my own experience, I kuow of sev- 
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eral installations fitted originally with 200-volt 
lamps that have, by reason of greater expense for 
current, and an inferior light, been rewired for two 
100 lamps in series, with satisfactory results. It is 
within the province of manufacturers to materially 
assist wiremen by designing fittings specially adapted 
toseries wiring, such as series holders, ball fittings, 
brackets or electroliers with arms in multiples of 
two; and such a práctice might be extended with 
advantage to many other details. 


FUSES. 


The question of fuses for higher voltage requires 
more careful investigation, and would repay thorough 
discussion. Central station engineers agree to differ 
upon the various points of efficiency, as evidenced 
by the different rules issued for our guidance, 
Some lay stress upon increasing the length of fuse 
Wires, others insist apon ventilation holes, and in 


some cases the height of covers is to be increased, 
Bat there is no unanimity between them, and none 
of these rules, in my opinion, indicates the right 
direction, 

I bave made some extensive experiments, and be- 
lieve that the results are of interest to the profession 
generally. 

When a circuit is opened by the disruption of a 
fuse, the combined metallic vapors and bot air pro- 
duced by the high temperature of the resulting arc 
may extend and maintain it soas to bridge over the 
terminals, which, melting and becoming volatilized, 
feed the aro, and rapidly increase the temperature. I 
find, in practice, that under these conditions the 
china base supporting the fuse and terminals ів easily 
volatilized also, and not only contributes towards 
the maintenance of the arc, but is ruptured as if by 
explosion, tending to set fire to any inflammable sur- 
roundipgs. This rupture has hitherto, I believe, 
erroneously been attributed to the expansion of air 
confined by the cover; hence the ventilation holes, 
which, according to my opinion, are useless. The 
same experiments tend to prove the fallacy of using 
a long fuse wire, with the concomitant d isad vantages 
of finding space for it, and also difficulty in renewal; 
and I féel sure that full efficiency may be attained 
with a short fuse. 

My deductions from the aforesaid experiments are 
that— 

(1) It is essential to arrange a fuse wire so that it 
will break at a definite part of its length, i.e., ap- 
proximately, the center, 

(2) The are formed on breaking the fuse must be 
so confined that it cannot be maintained so as to 
damage the terminals, base, or cover. 

I will now describe how I have carried out these 
e-sential points in china cut-out boxes, which are the 
general type of fusible cut-outs used in house in- 
stallations in this country. 

These fuses are arranged on ohiua bases, or in 
groups upon cut-out boards, and their carrying 
capacity varies from 1 to 100 amperes. In all these 
I provide what I call a fuse chamber "—i.e., а 
round china wall forming a central hole, from! inch 
to 1 inch in diameter—and this is pierced with two 
holes near to the terminals, which are fixed npon the 
base outside the wall. The wire is threaded through 
the holes from one terminal to the other, passing 
through the fuse chamber. Both ends of the fase 
wire are supported by a material which is a better 
heat conductor than air, whilst it is free in the cen- 
tral fuse chamber, Thus the same current raises 
the temperature of the fuse wire within the fuse 
chamber more rapidly than at the supported 
ends, therefore the disruption takes place there, 
and the resulting aro is enclozed. I find, how- 
ever, that china as an isolator is not sufficient, 
because of its tendency to volatilize under the high 
temperatures—a fact I have already mentioned. 
Therefore I line the interior of the chamber with an- 
other material which is a better heat conductor and 
less liable to fracture, and I find that ordinary plaster 
of paris is most convenient for this purpose, although 
several other substances may be equally efficient. 

Fuses constructed on this principle require but a 
short length of wire, and are perfectly safe on high 
voltages, and the general appearance and size does 
not differ to any great extent from those now in com- 
mon use. The principle once established of sur- 
rounding part of the length of fuse wire with a sub- 
stance that is a better conductor of heat than air, we 
can easily construct any other type of fuse upon the 
same principle, 

Fuse wires enclosed in glass tubes filled with plas- 
ter or cement, bnt with a free central space for fusion, 
for instance, fulfil the same conditions. 

I find that such fases have been patented by Mr. 
Mordey in 1890. The mere fact of enolosing a fusi- 
ble wire in a non-conducting refractory filling would 
not fulfil the essential functions of a perfect fuse as 
I Бате described, without a clear space at ог about 
the center for disruption. Mr. Mordey describes 


such a space in his specification, but it ie for the pur- 
pose of observation only, and it is not clear from the 
tenor of the spec fication that the inventor had this 
purpose of the localization «f fusion in mind. Mr. 
Miller of Kensington has also altered the ordinary 
Edison fuse by substituting thin copper wire, and 
partly filling the center with asbestos fiber. So far 
as localizing the point of disruption and confining 
the arc, this fuse acts very well, although copper or 
alloyed fuses are not perfect under any circum- 
Stances, by reason of the maintenance of a dull red 
heat under normal load, 


ARC LAMPS. 


Coming now to the subject of arc lamps in relation 
to the higher pressure, I do not s e thas withalter- 
nating currents the increased potential materially 
affects the consumer. The practice may bring a 
Single-parallel system into vogue, with economy 
coils—an alteration which will, in my belief, in- 
crease the commercial efficiency of alternating ares. 
But the disadvantages are apparent in the case (f a 
continuous current circuit. For instance, in small 
installations of one or two lamps on the 100-volt 
circuit, these must be doubl.d on the 200-5016 cir- 
cuit, or useless resistances interposed. To equalize 
the conditions it has been proposed tosubstitute low- 
current Jamps—say four 5-ampere instead of two 10- 
ampere lamps. 

As this substitute has been advocated by one of 
the foremost central station engineers, and many 
others will possibly follow him, it may be useful and 
not ouf of place to prove that both in theory and 
practice low-current arc lamps are deficient in points 
of economy and efficiency. 

It is generally accepted that the current-density 
of an aro is independent of its size; assuming this as 
correct, the area of an arc must be proportional to 
the current, and the cooling suf face proportional to 
its diameter. This is the case with the cooling sur- 
face of the carbons, if these are used of areas propor- 
tional to the current taken by the lamp. Thus the 
cooling effect of the atmosphere will have a direct 
relation to the diameter of the arc and to the square 
root of the current. Therefore, for illumination, 
large aros are more efficient than small ones, and 
the practical are is attained when the benefit of in- 
creasing the number of light centers balances the 
inefficiency of small ares. This gives, in practice, 
an are of about 10 amperes. 

Small ares worked under same conditions are 
more unsteady than large ones, which is due to the 
fact that with an arc of a given length the EMF. de- 
creases as the current increases. An experiment in 
which a fixed length of aro at 5 amperes and 41 volts 
was suddenly increased from 5 amperes showed— 


МОР roii 5 amperes ....... eoe 44 volta 

Sudden increase from 5 to 6 amperes......... 40 5 
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н « % 65 * 10 M MOM 35.2 '* 


So an arc, or series of arcs, with a total voltage ap- 
proximating to the EMF. of the circuit is unstable 
and fluctuating— probably due to the disproportionate 
variations of the cooling surface, coupled with the 
decreased resistance of carbon at higher temperatures, 
If the are flares, the current will increase, unless 
there is sufficient resistance in series to reduce the 
voltage across the arc at a greater rate than the above 
figures show. Certainly the mechanism tends to 
lengthen the aro, but to no advantage, because the 
movement continues until the current decreases to 
tie normal value, and the acceleration would extin- 
guish the aro unless an interposed resistance allowed 
of a rapid increase of the voltage across the arc. 
Such a resistance is necessary to compensate the 
negative resistance" of the arc, which may be moi 
appropriately termed ‘‘ decreased cooling surface p. , 
ampere.“ An additional resistance in series is ncc. 
essary to ensure steadiness. It follows, therefore, 
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that 5-ampere lamps must be worked оп a higher 
EMF. or pumping“ will ensue. 

The possible current through four lamps on 200 
volts, allowing 40 volts across each arc, is 5 times 
the normal; with five lamps on 230 volts, 7.6 times 
the normal; while witb four lamps on 230 volts it is 
only 3.3 times the normal. Therefore, when 5 am- 
pere lamps are used upon a 230-volt circuit, it is 
better to run four with steady long aros than five 
with unsteady short arca. 

It is probable that the enclosed arc lamp will be 
brought into prominence in this direction, offering 
certainly many advantages; but I would point out 
that in practice the ourrent cannot be largely in- 
creased, because of the frangibility of the enclosing 
envelope under an accession of temperature. If the 
cooling surface be ipcreased so that the temperature 
of the gases surrounding the aro remain about the 
same, the efficiency of the lamp is considerably re- 
duced. 

Adverting to the manufacture and installing aro 
lamps to meet the contingencies of the high voltage, 
we bave to consider that, if the carbons run short or 
the slides stick in one lamp, the other lamps close 
together, and the full voltage of the circuit is main- 
tained across the shunt coil of that particular lanip. 
The possible troubles are that the shunt coil is burnt 
up, and that the carbon-holders are damaged with 
the excessive flaring of the arc before it breaks. 

It would bardly be practical to make magnets to 
stand such overload. Of course we oan install a cut- 
out and equivalent resistance to each lamp. But 
this expedient is very costly, and presents the fur- 
ther difficulties of finding suitable room near the 
lamp or making it self-contained with the lamp, and 
of teaching the consumer that the full current can 
be used although the lamps are not alight. 

Some sort of cut-outs must be installed, and І am 
of opinion that there is a field for inventors in this 
direotion. I will indicate how I have endeavored to 
meet these difficulties. 

If, as is generally the case, one pair of carbons 
burn at a greater rate thau the others, the slide iu 
that lamp will touch the stop first, and the stunips 
will burn away until the gap is wide enough to 
break the аго. I append a table showing the results 


of jive trials: 
FOUR 10-AMPERE LAMPS ON 200 VOLT CIRCUIT. 


+ carbon 18 mm. cored, — 11 mm. solid. 


(1) Aro flared and was extinguished at...... 11" gap. 
93 “ І: 1 ча 
(2 „ „„ L6 
3) ^" " е ш * 
64 117 (1 
4 “ ͤö;Ö V Z iea ч 
( ) 31 [qi 


(5) Current switched off when aro was at... >. 

In the first four trials the аго broke while flaring; 
that is to say, it traveled up tbe side of the caibon 
aud ignited the loose dust, taking a spiral course, 
this course being continued until the length is too 
great for the voltage. The arc only leaves the point 
of the carbon when there is sufficient dust to main- 
tain it and counteract its inoreasing length; thus, 
when the supply of dust fails, the are is extinguished 
before it cap return to the points. 

Daring trial No. 5 the carbon became pointed and 
the temperature rose tothe extent of freeing the 
surface from dust, hence the arc did not leave the 
crater. 

We deduce from this the desirability of maintain- 
ing a considerable gap between the carbon-bol:lers, 
exceeding even 3 inches. For absolute safety it is 
better to extinguish the arc automatically. Now an 
automatic switch is useless, because it is necessarily 
controlled by the potential across the lamp, and 
could not discriminate between the increased voltage 
caused by the carbous burning short and that caused 
by the extinction of a flare; and, since this may hap- 
pen at any time, the aro could not be re-formed even 
when the carbons came together. The circuit, in 
fact, would be inert, and the arc would have to be 
re-established by hand. 

An efficient cut-out must extinguish the arc, and 
simultaneously cut the shunt coil out of the circuit, 


‘carbons may travel together. 


ELECTRICITY. 


the mechanism of the lamp also being free that the 
The shunt must on 
no account be cut out whilst the brake is on, since 
it could not then compensate the series coil and draw 
the carbons together, 

For the protection of the shunt coil I have used a 
temperature fuse made of an alloy with a melting 
point of 210? Fahr., and having suficient sectional 
area to be independent of the amount of current 
likely to traverse it. The carbons could be held 
apart several minutes before fusion tonk place. Al- 
though a decided advantage was gained over a plain 
lead fuse, and theshunt coil was efliciently protected, 
the carbon-holders were not protected, aud the fuse 
required renewing each time it became ruptured. 

The chief difficulty in constructing an automatic 
*cut-in ? and ‘‘cut-ont’’ lies in the necessity for 
а rapid make or break, to save vibration and spaik- 
ing. My system may be briefly explained, in that 
the are is first short-circuited through a shunt path, 
and so put ont by reducing the voltage across the 
terminals, This short is then broken by a quick 
break switch, the same action reversing the shunt 
switch simultaneously, ready to fall upon ita normal 
contact when the carbons touch or are replenished. 
The mechanism is actuated by the main armature of 
the lamp, and the movements take place while the 
armature is below the feeding point, so as not to in- 
terfere with the working of the lamp. 


HEATING AND MOIORS. 

The effect of tlie increased pressure upon such 
applications of the house current as heating, cook- 
ing, ete., does not entail а sutlicientalteration struc- 
turally or electrically to need an exbaustive descrip- 
tion. 

The resistances forming or causing the heating 
surfaces must be arranged to conform to the higher 
EMF, at the terminals, aud it is mostly preferable to 
increase the length rather than deorease the diameter 
of the resistance wires; but this fact presenta some 
diflica ty in such articles where the space available 
is small. If the space is too limited, such apparatus 
can only be used in series, or in connection with an 
external resistance. 

With motors, the greatest. difficulty also lies in 
adopting the smaller sizes, say from one-twelfth HP. 
to one-sixth IP., to suit the altered conditions of 
higher pressure. <A certain structural alteration is 
doubtless necessary to arrange a new winding to 
produce the same efficiency as heretofore on a 100- 
volt circuit. In the larger sizes, I am, in order to 
facilitate keeping stock, u-ing a double or differeutial 
wiuding, which, when coupled in parallel, conforms 
to 100 volts pressure, and with the same winding in 
series gives an equal etlieiency on a normal load at 
the 200-volt pressure. 

Iu reviewing the subject of higher voltage generally 
from a standpoint of cost, I am of opinion that sufti- 
cient time and experience naturally resulting from 
an increased demand will place the cost of most 
fittings for 200 volts within the margin of those of 
the lower voltaye—except, perhaps, a few vases, 
among which I may instance incandescent lamps. 
These will necessarily always be more expensive, 
owing to increased cost in mounting of larger bulls 
and extra supports, and also through increased time 
of exhaustion and percentage breakage. 

^ut we must not overlook the fact that in the 
matter of wiring there must be a decided Saving. 
The smaller sectional area of conductor per lamp 
employed, without the necessity of increased insula- 
tion, а? also in a minor degree smaller connectors 
aud contacts, will in all probability conipensate 
some other apparent disadvantages, and may bring 
the balance of cost in favor of the high-voltage sys- 
tem. 

I do not wish to bring the suhject of cables and 
wires or wiring systems withiu the scope of my 

present paper; but I will only mention that, in my 
opinion, such matters as the establish nent of revised 
wiring tables, the use of twin wires, the smallest 
gauge allowable for single lamps, the best and 
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cheapest system of wiring for high-voltage supply, 
would besulj»ots well worthy of the immediate con- 
sideration of, and an interchange of opinion between 
engineers and manufacturers, 


ELECTRICAL EXHIBITION NOTES, 


Mr. Fred Catlin, the manager of the Telegraphic 
tournament, has completed the preliminary arrange- 
ments for that contest, aud has arranged the classes, 
Circulars on this subject will be ready this week for 
general distribution, and there ig already a great 
demand for information on the subject from all parts 
of the country. Mr. Catlin informs the Exhibition 
management that the entries will probably be more 
numerous than at apy other tournament tbat bas 
occurred, and thinks that some of the records will be 
phenomenal. It is proposed, in addition to the 


rezular contest, to have interesting exhibits of tele- 
graphio skill in novel directions. Mr. Jesse Н. 
Bunnell, the electrical manufacturer and veteran 
operator, is taking а deep interest in the contest, and 
has volunteered to equip the whole stage with the 
necessary apparatus for the competition in the shape 
of keys, sourders, batteries and auxiliary appliances. 
Mr. Bunnell is desirous to have a separate prize 
offered for an old timer’s class, and has already 
entered himself for that contest. He has the тера. 
tation, dating from the war, of being an unusually 
fast and eki:ful operator. 


Mr. Н. V. Parsell, the well-known banker of this 
city, who has long been interested in electro-deposi- 
tion work bas kindly placed in the hands of his gon, 
Mr. II. V. Parsell, Jr., the electrical engineer, for 
exhibition at Madison Square Garden during May, а 
marvelous collection of galvanoplastic work, done 
during a long series of years. 16 may be doubted 
whether ary other amateur could possibly show any- 
thing approaching this remarkable collection io 
beauty aud interest. It will not only include several 
striking pieces, as large as 25 inches by 25, repro- 
ducing celebrated works of art and famous men, but 
will comprise a large number of coins, medals and fac 
similes of antique gems. The most extraordinary 
part of this collection, however, will be that which 
embraces the reproductions from natura] objects. It 
is safe to predict that there will be a crowd around 
these exhibits all the time. The manner in which 
they are made, for example, is of deep interest. 
There are, for instance, snakes and frogs which bave 
been made to the life and from the life. The snake 


is etherized under a bell jar, then taken out and 
greased with sweet oil and replaced in the bell jar 
While а eufliciency of thin plaster is mixed with 
warm water. The snake is then placed on a glass 
plate aud posed. Around him is built an enclosure 
of four square bars, and the plaster is slowly poured 
over the snoke, the bars contining the cast in a teo- 
tangular shape. When the plaster is hard, it is freed 
from the sticks and glass plate and the now defanct 
reptile is carefully removed tail first from his 
intaglio impression. The plaster cast thus obtained 
is rendered waterproof by immersion in molten 
palafiin. <A metallic conducting suiface must now 
be given to the iuterior of the cast. This із dove by 
moistening the surface of the mould with a solution 
of silver nitrate and by exposure to sulphuretted 
hydrogen, precipitating the silver on the cast. A 
conducting wire is now fastened around the edge. 
and the mould is carefully suspended in the deposit- 
ing bath. A good firm coating takes about three 
days to form, and then the mould is suftened in boil- 
iug water and carefully broken off, 


People have often heard of the incinerating effects 
of high frequency currents, but rarely get any prac- 
tical demonstration. The attention of the electrical 
and daily press has lately been drawn to the grim 
fate of various birds that had in an unfortunate mo- 
ment perched оп some of the high tension wires of 
the power transmission circuits in California. Mr. 
George Р. Low, the well-known electrical engineer 
of San Francisco, has preserved the remains of two 
eayles, some storks and other birds which һай short- 
circuited part of the current while sitting on the 


wires, with the result of leaving only their beaks and 

talons, not a vestige of their bodies and featlers being 

diseover.d. Mr. Low is forwarding thedse curious 

relics to the Electrical Exhibition, whey :е they V 

be mounted in such a position as to she yw how the 
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ing happened and just what happened. It will be 
fe а МЫ of the kind that has ever been 


made. 

It is proposed at the Exhibition to have amongst 
other railway apparatus a working model of track 
intended to demonstrate the operation of the third- 
rail system as applied to steam railroads. Col. N. 
H. Heft, the electrical engineer of the N. Y., N. H. 
& H. Railway Company, whose work is so widely 
known in connection with the third-rail line between 
Hartford and New Britain, Conn., has very kindly 
placed at the disposal of the management blue- prints 
showing the construction of the track and some of 
the actual material used. The model track, from 50 
to 100 feet long, single and double, and al ооё 5 incbes 
gaoge, is now being constructed on Col. Heft’s plans, 


and will be shown in actual operation during the 
continuance of the show, the details of the track 
being imitated as closely as the conditions will allow. 
Over this track а train of cars will run to and fro 
continually, showing how the current is picked up 
and delivered to the motor and how the switches and 
signals ате included in the operation. 


A Two Hundred Mile Electric Railway. 

We stated in our last issue that the passage of an 
ordinance by the city council of Kenosha, Wis., en- 
abled the building of the only remaining link in an 
electric railway from Chicago to Green Bay, Wis., a 
distance of 201 miles. This is explained by tbe fact 
that a portion of the road is already covered by 
tracks, and the Kenosha franchise was the last re- 
quired to complete the right of way. The new road 
is being built by piece work. About sixty miles of 


the track of the Fox River line, connecting Milwau- 


kee and Green Bay, will, it is said, be laid next 
summer and fall,and many miles of construction 
work were completed during the winter, The Mil- 
waukee, Racine & Kenosha Electric Railway is in 
operation from Milwaukee to the Kenosha city limits 
on the north, covering a distance of thirty-tive miles. 
Another piece of the system is an electrio line con- 
necting Waukegan and North Chicago, lying four 
miles to the south of Waukegan. Between Wauke- 
gan and Evanston a good many miles of track have 
been laid. The distance from Evanston to Chicago 
is covered by the Chicago, North Shore Eleotrio and 
the Chicago, Milwaukee & St. Paul. Though the 
latter road is operated hy steam it i: soon to be 
equipped with electricity, so that an ерігаосе to 
Chicago from Evanston can prohably be secured 
without great difficulty. The Fox River line will 
reach Milwaukee very shortly after the frost leaves 
the ground. The sixteen miles construction be- 
tween Kenosha and Waukegan will require no longer 
thin three months’ time at the outside, and while 
that bit of track is being laid the connection between 
North Chicago and Evanston will be accomplished. 
The charter of the Milwaukee, Racine & Keno-ha 
road permits the carrying of passenvers, bapgage and 
express, but it is understood the Fox River line Ъе- 
tween Milwaukee and Green Bay intends doing a 
freight business also. Its passenger cars will be 
almost as weighty as an ordinary steam railway 
coach and carry motors of double the power of those 
used on the ordinary heavy electrio railway coach. 


Removed to Better Quarters. 


The Eureka Tempered Copper Works of North 
East, Pa., have rented spacious quarters for their 
New York office at 107 Liberty street, where they 
have placed a large stock of their celebrated commu- 
lator bars, with drop forgings and cast, new and 
assembled commutators, all types of knife switches, 
luge, wire gauze brushes, segments and brushes for 
aro lighting; and are equipped for furnishing practi- 
cally everything in the copper line demanded by the 
electrical trade. In their new location they are 
better able to meet the demands of their laige 
Eastern trade than ever heretofore, and contemplate 


^ large increase in their already well-established 
business. 
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The Joint International Meeting at Laredo, Tex. 


The joint meeting of the Texas Gas & Electric 
Light Association, the Texas Street Railway Associa- 
tion and Mexican gas, electric light and street rail- 
way men, at Laredo on the 9:h, 10th and 11th inst., 
was one of the most successful meetings of gas and 
electrio men ever held in Texas. Several papers on 
subjects interesting to the delegates were read and 
discussed, and the question of amalgamating the 
two associations named was decided in tbe affirma- 
tive, the rame selected for the new organization 
being the Southwestern Light & Street Railway 
Association, and its territory covering all the South- 
ern States and Mexico Several excursions were 
provided for those attending the meeting, and a 
superb band from the City of Mexico, which was 
present by the courtesy of President Diaz, regaled 
the delegates and the citizens with the finest music 
ever heard in the town. A committee was appointed 
to prepare and design a silver plate {о be presented 
to President Diaz for his соцгы в'ез extended to 
the International Convention. The committee on per- 
manent organization reported the following officers 
for the ensuing year, and they were unanimously 
elected : Carl F. Drake, president ; J. II. Fitzgerald, 
first vice-president; E. Duestrow, second vice-presi- 


dent; W. H. Weiss, third vice-president; E. L. 
Wells, secretary; F. Fries, treasurer. The Associa- 
tion will meet next year at Ausiin. 


Good Books for Electrical Students and Others. 

Norman D. Henley & Co., of 132 Nassau street, 
New York, the well-known publishers of electrical 
and scientific books, are handling a large number of 
new and valuable works that should prove of in- 
terest to electricians and all other practicable 
people. Among others the above firm have recently 
published and are offering a set of five of Prof. T. 
О`Сопог Sloane’s works. entitled respectively ‘‘Arith- 
metic of Electricity," a practical treatise on elec- 
trical calculations of all kinds; *' Electricity Simpli- 
fied," which describes electrical phenomena in a way 
that can readily be understood by anyone; ‘‘ Electric 
Toy Making," а work especially intended for атша. 
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teurs; Ном to Become а Suovesstul Engineer,” 
which was especially prepared with a view to guid- 
ing young men who cannot afford a collegiate educa- 
tion, and Prof. Sloane's well-known Standard 
Electrical Diotionary," brought thoroughly up to 
date. The five books are enclosed in a neat box. 
The regular price of the set is $7. They offer the set 
complete, if ordered at one time, at $5. 

This set of bo ks, as will readily be seen, covers 
the field of electricity very thoroughly, and will be 
found indispensable to persons interested in eleo- 
trical science. Those desiring books of any practical 
nature would do well to send to Norman D. Henley 
& Co. for their large 96-page catalogue, which covers 
every branch of practical science and will be sent 
free on request. 


LEGAL NOTES. 


George Н. Little has applied to the Circuit Court 
at St. Louis for a writ of mandamus to compel the 
officers of the Chicago & St. Louis Electric Railroad 
Company to allow bim to see the books of the com- 
pany. The company was formed some years ago for 
the purpose of building an electrio railroad between 
St. Louis and Chicago, but the matter was not put 
through, as predicted at the time by ELECTRICITY. 


It was a stcckjobbing scheme of the most transparent 
character, and the wonder is how anybody could 
have been indneed to invest in it. Ап examination 
of the hooks will serve a useful purpose, but it is 
doubtful if the men who paid for their shares will 
find any conso'ation in it. 


At Atlanta, Ca, Judge Lumpkin recently granted 
an order authorizing the foreclosure of a mortgage 
of $21.500 principal and $5.097.62 interest in favor 
of D. H. Livermore and held by J. F. Leary, againet 
the Atlanta Electric Railway Oompany. Judge 
Lumpkin’s order is a result of the case of D. H. 
Livermore for the use of J. F. Leary against the 
Atlanta Eleotiio Railway Company, and the fore- 
closure of the mortgage practically means that the 


property will be sold at an early date. The mort- 
Lage Covers all the properties of the street railway 
company, 14,935 fret of track, including its franchises, 
power houses, rolling stock and equipments, and its 
donations of land and all property of every kind now 
owned or hereafter acquired by the cowpany. 


Га the case of James Р. Fay against the Galveston 
City Railway Company and Receiver R. P. Baer, for 
$410,600 damages for the death of a child, a verdict 
мач given in tbe United States Court at Galveston, 
Tex , on the 12th inst. in favor of the plaintiff for 
$13,500. The suit had its Origin in a street car aoci- 
dent in which a little child was killed aud its mother 
injured. The case мач brought into the Federal 
Court by reason of the car company's property being 
operated under a receivership created througb the 
Uuited States Court. 


CANADIAN NULES, 


There is а good deal of favorable criticism of the 
kindly action of the Royal Electric Company of 
Montreal in coming to the assistance of the Lachine 
Rapids Company, whose power house was burned 
during the first part of the present month. The 
Royal lighted Westmount and Mile End for its com- 
Petitor without charge for several days, 

The Electric Reduction Company of Buckingham, 
Qae., have placed an order with the Canada Electric 
Company for a 1,000 horse power revolving field 
generator to be used for electiolytio work, 

The Welland, Ont., Aqueduct & Power Company 
has been organized with a capital of $25,000 to вар- 
ply electricity for light, heat and power. 

Engineer Leyden of the Cataract Power Company 
has submitted to the city engineer of Hamilton, Ont., 


a proposition for running the sewage disposal works 
by electric power, but at present it is not known 
whether this scheme will be adopted. 


Proposals Invited, 

The U. S. Navy Department, through the Bureau 
of Supplies and Accounts, is inviting sealed proposals 
until April Sth for farnishing the Norfolk, Va., 
Navy Yard with 1,000 electric Jamps, 16 CP.; 800 
Edison lamps, 32 СР.; 60 pounds fuse wire, 1 to 80 
amperes; 50 pounds solder, wire; 10 bottles Yagers 
soldering salts; 400 pieces cut sheet mioa; 400 bard 
vulcanized fiber washers; 100 Edison fuse plugs; 20 
midget 2-wire cut-outs, and other supplies. 

Blank proposals can be obtained upon application 
to Edwin Stewart, Paymaster General U. 8. Navy, 
Wasbington, D. C. 

The General Electrio Company owed on January 
1,1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. , Neither have any dividends been paid 
on its common stock;since August, 1893. 
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THE NEWS. 


What is Going On in the Electrical World. 


— 


STREET RAILROADS. 


Albany, N. Y.—Among the bills passed in the Assem- 
bly last week was Mr. Eldridge’s, providing that the 
State Railroad Commission may approve in whole or in 
part an application of a street surface railroad company 
for permission to construct its road. 


Brooklyn, N. Y.—The Brooklyn Heights Railroad 
Company bas made arrangements to put down new and 
i'iproved rails on nearly forty-five miles of its tracks 
within the next six months, at an expenditure of $600,- 
000. Thenew rails will be laid on the Flushing and 
Graham avenue line, the Bensonhurst line, the Third 
avenue line, the Crosstown line and Court street line. 


Chicago.—John C. Schaffer of thiscity is reported to 
be organizing a scheme for an electric air line railroad 
from Detroit to Toledo. The road is to be built after 
the most approved pattern of steam roads and will cost, 
including equipmeut, about $500.000. Chicago, Pitts- 
burg and Detroit capitalists are interested in the scheme. 


Danville, Cal.—4A survey is being made of a route for 
an electric railway to run from Haywards to Danville, 
with an ultimate terminus at the summit of Mount 
Diablo. A branch road will connect at San Ramon and 
run to Livermore. 


Delaware, O.—B. W. Brown and associates, who re- 
cently bought the Delaware Street Railway at the 
receiver's sale for $24,000, have returned the property 
to the receiver. Their purchase was conditioned on an 
extension of the bond time and the retaining of stock 
by some of the old stockholders. Both conditions failed 
апа the sale was declared vuid. 


Delhi, N. Y.—An electric railroad is projected between 
Delhi and Bloomville. It is calculate," says the 
Middletown Argus,” that the road could be built and 
equipped for $9 410 a mile and that the road will earn 
$22,630 a year aud can be operated and maintained at a 
cost of hot exceeding $9,360, thus leaving a net profit of 
$13.270. Among the items of earnings is 500 cans of 
milk а day, which at five cents a can would yield 
$9,125 a year." 

Doylestown, Pa.—The Bucks County Railway, by 
vote of the stockholders, has been leased to the Doyles- 
town & Willow Grove Traction Company. 

Dover, Del.— The route for the proposed electric rail- 
way between Milford and Dover bas been surveyed and 
work on the liue is expected to begin very soon. The 
road will pass through Frederica and Camden, aud 
steamboat connections will be made at Milford. It is 
a!so proposed to extend the road to Slaughter Beach, on 
Delaware Bay, and make steamboat connections for 
Philadelphia and Cape May. 


Dudley, Mass.—The selectmen have signed the fran- 
chise to the Websterand Dudley Electric Ralway. The 
$5.(00 of the road as per stock taken bas been paid in 
and deposited in the local National Bank. 


Lewiston, Me.—The Electric Railway Company has 
signed a contract with the Cabot Manufacturing Com- 
pany at Brunswick for 1,000 horse power. The Cabot 
Company expects to have the requisite machinery in 
place and the transmission line completed so as to fur- 
nish power to the railway by the Ist of July. 


Manchester, N. H.—In the report of the New Hamp- 
shire Railroad Commissioners, just issued, the financial 
condition of the various street railroads is stated and 
nearly all of them are making fair profits. There are 
seven street railroads in the State, having an aggregate 
of 74 miles of track. The total capitalization is $1,650,- 
219. 

Philadelpbia.—The trolley road to the League Island 
Navy Yard, built by the Union Traction Company, has 
been thrown open to the public. The power for the 
new line is supplied by feed cables from the power house 
at Thirteenth and Mount Vernon streets. 


Plainfield, N. J.—The Plainfield Street Railway Com- 

any, which has been using power from the Plainfield 
Electric Light Company's station, will erect a power- 
house for its own use. 

Providence, R. I.—The Inter-State Electric Street 
Railway Company, operating a long line in this State 
and the Attleboros, is contemplating the erection of a 
power house. Atthe present time the Toad gets its 
power from a Pawtucket concern, and it is understood 
that the officials of the electric road have decided to 
erect a fine plant of its own at some point along the line, 
either in Pawtucket or in one or the other of the Attle- 


boros. 

Rome, N. Y.—It is probable that the long talked of 
connection of Rome and Utiea by electric j railway will 
become a fact before the summer season is over. The 
Utica Suburban Railway Company has filed a certificate 
of extension of its road in the direction of Rome with 
the county clerk, and this is taken as an indication that 
the рг. ject will be put through at once. 


Shenandoah, Pa.—The reorganization of the Shenan- 
doah Street Electric Railway Company has been effected 
by the election of Hamilton Godfrey of Reading as 
president, Н. C. Geis-ner of Reading vice-president, J. 
W. Johnson of Shenandoah treasurer, and Dr. H. D. 
Rentcbler of Ringtown secretary. This railway will 
connect Shenandoah with Ringtown and other towns in 


the Catawissa Valley. 


ELECTRICITY. 


St. Joseph, Mich.—A syndicate of capitalists, headed 
by Col. George H. Allers and Milton Weston of New 
York City, have applied for а franchise for an electric 
road to enter Renton Harbor, The iine will run east to 
Sister Lakes, Dowagiac and Kalamazoo and is to be 
completed early in July. 


Valparaiso, Ind. The county commissioners of Porter 
County have granted a franchise to the Hobart & West- 
ern Electric Railway Company to build and operate an 
electric road through Porter County. The line will be 
known as the Valparaiso, Flint Lake & Chicago Electric 
Road. It will go through the principal towns in the 
county and also connect with East Chicago, Whiting, 
New Chicago, Hammond and Hobart. 


Woonsocket. R. I.—The property of the Blackstone 
Valley Street Railway Company has been sold by the 
sheriff to satisfy а judgment in favor of John A. Cour- 
temanche, the builder of the car barn of the road. The 
property was knocked down for $2,733 31 to Thomas F. 
Sullivan of Millbury, who acted for the company. 


LIGHTING PLANTS. 


Caldwell, O.—This town has decided to issue $2,000 in 
bonds to complete its waterworks system and $7,000 for 
& new electric light plant. 


Cripple Creek, Col.—The Hayden Electric & Mining 
Company, which was recently granted а franchise 
by the city council, bas begun the work of setting its 
poles in the streets of the city and bas announced that 
everything will be in readiness for supplying the city 
with light inside of 60 days. 


Des Moines, Ia.—The House has passed the McCaskey- 
Holcomb curative act, aud Ше bill has gone to the Sen 
ate. If the Senate passes it, the city of Des Moines will 
be able to complete the contract with the McCaskey- 
Holeomb Company for the erection of the municipal 
lighting plant. 


Lamar, Col.—The citizens will vote April 5 on a 
propesition to grant a franchise for au electric light and 
steam-heating plant and telephone exchange. 


Mantua, N. J.—An electric light plant will be estab- 
lished at Jessup’s Mills for the purpose of lighting Mul- 
lica Hill, Jetlerson, Alcyon Park aud adjoining towns. 


Mercershurg, Pa.—The citizens of this place are pre- 
paring to put inan electric light plant which will be 
run by water power two miles distant. 


Newark, N. Y.—The Legislature has allowed ап 
appropriation not to exceed $20,000 for a new power 
house at the Custodial Asylum. The building will in- 
cludea dynamo room for the electric lighting of the 
institution. 

New Paynesville, Minn.—The proposition to erect 
waterworks and an electric light plant was carried at 
the recent election. Bonds for $5,000 will be issued for 
this purpose. 


Oakland, Md.—At tbe election held here on the 14th 
inst., the vote was more than three toone in favor of 
issuing bonds to the extent of $30,000 for the purchase 
of the electric light plant and building waterworks. 


Ocala, Fla.—The city council has decided to erect а 
new electric lighting plant and appointed а committee 
to prepare plans and specifications. 


Pittsfield, Me.—F. L. Smith of the firm of Smith & 
Conaut Bros. states that his firm, if grant. d the right 
by the town, will put in a lighting plant at onceto fur- 
nish 30 arc lights and 1,500 incandescents. 


St. Paul, Minn.— Members of the city council are dis- 
cussing the advisability of introduci: g an ordinance 
with the view of creating a municipal lighting plant; 
the plan contemplates lighting the entirecity with elec- 
tric light. 


Starkville, La.—The executive committee of the board 
of trustees of the A. and M. College have ordered the 
erection of a two story shop building and the equipment 
of the physical aud electrical Jaboratories, including a 
dynamo for lighting the buildings and grounds of the 
college with electricity. 


Vicksburg, Mich.—At the election here on the 14th 
the ticket favoring waterworks and electric lights was 
the only one voted for. - 


Wesson, Miss.—A committee, including Mayor Bnck- 
ley, is making investigations with a view of getting an 
electric light plant of suficient capacity to ligbt the 
city. 


MANUFACTURING, ETC. 


Cleveland, O.—The Navy Department at Washington 
has placed а very large rush order with the Jandus 
Electric Company of this city for the “Jandus” (for- 
merly called Manbatian ") enclosed arc lamps. 


Johnstown, Pa.—The Stineman Coal & Coke Company 
has closed a contract with a Chicago firm to equip their 
colliery Хо. 2, at South Fork, with acomplete electric 
haulage plant. 


Lynn, Mass.—Thirty-six men employed in chipp'ng 
castings atthe River Works of the General Electric 
Company, have gone out on strike. The “Item” 
states that a year ago Superintendent Fish made ап 
agreement to pay $2 80 а ton for chipping, piece work, 
with an hour rate of 15 cents per hour. This bas been 
paid, but lately the company has cut the price. Last 
week the men were paid at the rate of 14 cents per hour. 
This week they were to be paid at the rate of 13 cents 
per hour. This was more than the chippers were will- 
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ing to stand, and they struck. Now they demand a 
rate of 18 cents per hour." 


Pera, Ind.—The Electrical Manufacturing Company 
finding ita present quarters iuad: quate, is preparing to 
erect another large building. The product of the plant 
consists of electrical supplies. 


COMPANY MATTERS, 


Annapolis, Md.—A bill has been introduced in the 
Legislature incorporating the Heat, Light & Power 
Company of Baltimore. ‘Tbe incorporators are Joseph 
P. Smith. Bertram S. Morrell, John William Kaiser, 
Bernard J. Narthan and Theodore E. Dollard, The 
capital stock is to be $10,000. The company is empow. 
ered to construct and operate overhead wires for illu 
minating purposes and also to furnish motive power for 
machinery aud for such other purposes as electricity 
may be used. 


Bridgeport, Conn.—The Crocker Electrical Company 
is about to open offices here and will be prepared to 
furnish all lines of electrical supplies, dyoamos and то. 
tors. E. C. Crocker, who is at the head of the new соп. 
cern, is опе of the best known electricians in the State. 


Columbia, S. C.—The People’s Electric Light Com. 
pany has elected the following directors: Frank P. 
Carpenter, L. Melville French, George Wallace, Aretas 
B. Carpenter, Alvin F. Sortwell, all Northern capitalista. 
and B. L. Abney and E. W. Robertson. A meeting of 
the directors will be held in Boston soon and the organi- 
zation of the company then perfected by the election of 
officers. Application will be made to the city council of 
Columbia for permission to run wires through the 
streets. The electricity will be secured from the Water 
Power Company. 


Grand Rapids, Mich.—The Peninsular Light, Power 
& Heat Company has filed an amendment to its articles 
of association reducing its capital stock fre m $20,000 to 
$10,000 and the number of shares from 800 to 400. 


Naugatuck, Corn.—A. M. Young, president and 
treasurer of the Naugatuck Electric Light Company, 
has bought the entire holdings of B. G. Bryan in the 
company, giving him a controlling interest. The plant 
will be enlarged and improved. 


Newark. N. J.—The Cassidy Electrical Switch Com- 
pany has filed articles of incurporation with the county 
clerk. The object is to manufacture and sell electrical 
machinery and otherwise engage in electrical business, 
with the principal office in Eest Orange. The capital 
stock is put at $100,000, with $1,000 paid in, and the iu - 
corporators are John C. Cassidy, Pottiel R. Bomeiste 
and Howard K. Wood, all of East Orange. 


Newport, R. I.—The two companies which held 
charters granting rights to run an electric railway from 
Newport to Fall River have united under the name of 
the Newport & Fall River Electric Railway Company. 
The companies which consolidated to form the nw 
company are the Fall River & Stone Bridge and tle 
Middletown & Portsmouth railway companies. The 
officers of the new company are: President, Stillman 
F. Kelley; treasurer, E. L Saltonstall ; secretary. Al- 
bert C. Landers ; directors : Stillman F. Kelley of North’ 
Cambridge, Mass: William A. Tucker of Boston; Mel- 
ville Bull of Middletown; A. C. Landers of Newport: 
А. L. Handy of Tiverton; Lorenzo D. Tallman of 
Portsmouth ; Robert S. Geoff of Fall River; E. L. Sal- 
uns of Newton, Mass., and E. P. Shaw of Brookline, 

ass. 


Sault Ste. Marie, Mich.—The Edison Sault Electric 
Company will build a large power building tbis sum 
mer, increasing its present capacity fully five times and 
giving it an abundance of cheap power to lease to man- 
ufacturing industries that may locate here. The im- 
provements will cost $75,000 aud work will commence 
svon. 


TRANSMISSION PLANTS. 


Grafton, W. Va.—A Pittsburg syndicate is negotiating 
for the purchase of the Valley Flouring Mill property 
in this vicinity. It is the intention to erect a large 
electrical power plant. The best water power in the 
State is located near the desired property. 


Pittsburg, Pa.—E. W. Linforth of San Francisco, wbo 
bas been in this city fur several days, stated toa reporter 
of the Post” that the 108 mile transmission plant 
which involves the erection of adam aeross the Kern 
River in Kern County, Cal., was sure of completion. 
The Kern River, according to Mr. Lin fortb, drains 2.345 
square miles of territory, and the dum that is now under 
course of construction will give the company a total 0 
about 12.000 horse-power. The voltage of 30.000 pro- 
posed for the line is а very high one, but, says Mr. Lin- 
forth, the high and dry atmospbere and the infrequent 
rainfalls warrant its adoption. The electricity 9 5 
ated will be transmitted to Los Angeles and ee 
ern California cities. The plant will cost in the neig 3 
borhood of $500,000, and the Westinghouse Company, 
is expected, will furnish the nccessary machinery. 


San Franeisco.— A special to the Call“ from ен 
aa vs: Тһе city of Hanford will this week за | 
proud distinction of being the terminus of the Е 
electric transmission power aystem in the world, P. 


, д in River 
is derived from the north fork of the San Joaquin E 
and delivered in Fresno, a distance of inte light 


from the generating station, and utilized шее, i 
and power purposes. This system has now 1185 and 
tended to Hanford, a distance of thirty, three ш! ie ur- 
there will be utilized for light and various BON үк 
poses undera pressure of 19,600 volts. Thi ra 
installation is the longest line and the highest Y 
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rld today. With the improved machinery in 
abe the use of such a high voltage has been made 
rfectly practicable. In the transmission of this power 
such a long distance (sixty-nine miles) the theore'ical 
loss is phenomenally low, being only from 10 to 15 per 
cent., whicb also includes water-wheel loss at the gen- 
emtingstation. Under the improved methods of ad- 
justment of the machinery at the station the power 18 
as well secured to the city of Hanford as it is to Fresno, 
notwithstanding the fact that Fresno is thirty-three 


miles nearer the source of power.“ 


Tuscumbia, Ala.— A. F. Walker, a well-known engi- 
peer of Atlanta, has been at Mussel Shoals, ten miles 
above Florence, for several days making surveys for the 
electric light, heat and power plant projected by a re- 
cently organized company composed of a half dozen of 
Sheftield’s most enterprising citizens. It is understood 
that Mr. Walker is very favorably impressed with the 
location, and is confident tbat almost unlimited power 
can be developed. The purpose of the company is to 
supply power, light and heat to towns and manufactories 
within a radius of 100 miles of Sheffield. 


NOTES FROM A CORRESPONDENT. 


Albany, N. Y.—The Committee on Electricity, Gas & 
Water Supply of the Assembly has reported favorably 
Mr. Striefler’s bill requiring gas, light and electric 
companies which require a deposit from their customers 
to pay interest at a legnl rate on such deposits.— Gov- 
eruor Black has signed Senator Ellsworth's bill which 
exempts railroad companies from that provision of the 
corporation law which prevents corporations from in- 
curring liabilities in excess of their paid vp stock.—The 
Assembly has passed Mr. Holbert’s bill authorizing 
municipal ofticers of cities of tbe third class to contract 
for the lighting of streets for a period nof exceeding five 
years.—The West Oneonta and Laurens Railroad Com- 
pany, with а capital stock of $75).000, is to build aud 
operate ап electric road five miles in length from 
West Oneonta to Laurens in Otsego couuty.— Мг. 
Hatch bas introduced in the Assembly a bill 
amending the stock corporation law to allow an electric 
light company to also furnish heat and power. 


Ballston Spa.—At a meeting of the board of directors 
of the Ballston Terminal Railroad, Frederick Н. Beach 
was chosen president. An early completion of the road 
is now expected. 


Glens Falls, N. Y,—The Glens Falls, Sandy Hill and 
Fort Edward Street Railroad Company has decided to 
doubleitselectric power. The additional buildings will 
be erected as soon as the frost is out of the ground. 


Schenectady.—C. P. Steinmetz of the General Elec- 
tric works will deliver a Jecture on electricity, March 
30, befure the Historical and Art Society of Albany.— 
At the banquet of the Board of Trade in this city on 
the 17th, Edwin W. Rice. Jr., third vice president of 
the General Electric Company, spoke on The Indus 
trial Outlook," He said that if the present crisis is 
passed safely the commercial outlook will be most 
favorable, He believed that the success of this country 
lies in the cheapness of raw material, the skill of Amer- 
ican workmen and the ability of American manufac- 
turers. 


PERSONAL AND MISCELLANEA. 


Sir Henry Bessemer, the well-known inventor, whose 
discovery of a method of converting iron into steel 
revolutionized the iron trade, died on the 15th inst. at 
his suburban residence, 165 Denmark Hill, London. He 
was born in Hertfordshire in 1813. 


Otto Kelm, a former employee of the Edison E'ectric 
Light Company in New York, has been placed in the 
Trenton Insane Asylum by the oflicials of Warren 
Township. N. J. Kelm is twenty-six years old. IIe 
had applied himself to the study of electricity so stead- 
ily that it affected his mind, and he became possessed of 
the hallucination that he was greater than Edison and 
could make improvements on the latter's inventions. 


_Lord Sackville Cecil, brother of Lord Salisbury, the 
Euglish Premier, whose death occurred recently, left a 
fortune of $1,250,000, almost entirely of his own earn- 
Ings. He had an absorbing interest in electricity 
and тав connected with several electrical enterprises. 
He assisted in the development of the Eastern Tele- 
graph Company and was at one time chairman of the 
Exchange Telegraph Company. 


A press dispatch from Buffalo, N. V., states that the 
Boughton Telephotos Company is working day aud 
hight to complete a big order for their system of signals 
to be placed on the United States war vessels, The order 
саше from the Navy Department a few days ago. The 
telephotos is said to be the most effective night signal 
Down. It consists of four double lanterns hung verti- 
tically and lighted by powerful incandescent lamps. 
че upper half of each lamp is white and the lower 
alf is red. An operator on a ship spells out the signals 
оп machine similar to a typewriter. 


The battleships Kearsarge and Kentucky, now ap- 
Praching completion at Newport News, Va., will be 
l.unched on the 24th inst. The Kearsarge will be chris- 
tened by Mrs. Winslow, the wife of Lieutenant Com- 
ae Winslow, the son of the о сег commanding the 
old Kearsarge in her memorab'e tight. The Kentucky 
mu be christened hy M.ss Bradley, the daughter of the 
‘evernor of Kentucky, Besides the usual electrical 
'quipments, the turrets of these ships will be turned 
Aud controlled by electricity—tbe first instance on so 
arge a scale оп any vessel. 


The Portland Oregopian says: i 
ys : The prospect is 
Very good for all the ships visiting this port having 


their cargoes put on board or unloaded by electricity 
before long. Capt. J. A. Brown bas already several 
conveyors operated by electricity for putting wheat 
and flour on boar ships. He also has automatic ballast 
hoists on the Star Sand Company's wharf and at the 
Gas Company's wharf operated by electricity, by means 
of which ballast and coal are haudled with great rapid- 
ity and automatically dumped in elevated bunkers, so 
that wagons cau be driven underneath aud loaded by 
gravity. He has had electric wires run to a number of 
wharves so that his conveyors can be used wherever de- 
sired. It is quite probable that before long all the 
wharves will be electrified, end electric motors will 
have taken the place of the donkey engine in furnish- 
ing power for loading and unloading vessels. In the 
case of ballast ships this, with the elevated bunkers for 
receiving the ballast, will effect a large saving in the 
matter of shoveling, wear aud tear of docks, etc., and 
in addition the work will be expedited.” 


The Pond Lily Company have installed at their 
works in Westville, Conn., says the New Haven 
" Leader," n means of stopping all the machinery of 
the laundry departmeut by the single touching of an 
electrical button, which is a big improvement upon the 
method now in use in some plants of electrically tele- 
graphing the engineer toshut down his engine, or as in 
other plauts of electrically closing the throttle valve of 
the engine iu case of accident. Both of these methods 
have the defects of the loss of valuable time in actually 
stopping the machinery, as the momentum of the fly- 
wheel causes the line shaft to make many revolutions 
after the engine has been actually shut down, ard if a 
person becaught in any of the belting or machinery, 
the chances are he or she would be considerably, if not 
fatally, injured before the machinery actually stopped, 
but by the new method devised by Harry F. Barues the 
main liue shaft is disconnected, and there being no bal- 
ance wheel, with its stored up momentum, 0 over- 
come, the shafting and couse quently all the machinery 
stops at once. Any one at all familiar with the oper- 
atiug of machinery, will see how perfectly this means 
to ends’ works. It gives the operator on machines 
freedom from ever present fear, that otherwise insepar- 
ably attends the constant working about machinery in 
action, as each operator knows that by touching a but- 
ton all the machinery stops at once. The buttons are 
distributed all about the factory, and to mark their 
location more quickly are pair.ted a bright rec, and also 
to prevent meddlesome interference, the word ' Danger’ 
is couspicuously placed below the button.“ 


RECENT COMPANY ELECTIONS. 


Rrush Electric Light & Power Company, Columbus, Ga. 
—The old officers snd directors were re-elected. 


Columbia Railway Company, Washington, D. C.—Di- 
rectors: R. F. Baker, E. G. Davis R. D. Weaver, Nathan- 
i 1 Wilson, A. B. Coppes, John Cammack and George W. 
Moss. 

Columbus Railroad Company, Columbus. Ga.—Presi- 
dent, John F. Flournoy; vice-; resident, J. Wainwright; 
secretary and treasurer, Pierre УУ. Briggs; superintendent, 
W. D. Keene; directors: €. B. Grimes Tol Y. Crawford, 
L. F. Garrard, John F. Flournoy, W. D. Stratton and F. J, 
Kelly, of New York. And J. Wainwright, of Philadelphia. 
The same officers and directors were elected for the North 
Highlands Railroad Company of Columbus. 


Greenbush & Nassau Electric Railway Company, Rensse- 
laer, N. Y.- Presisent, W D. Barnes; treasurer, Thomas 
W. Cantwell; secretary, Dr. М, C. Curran; superintendent, 
Fred. Carr; directors: Wilbam D Farnes, Fred. Carr, 
Thomas D..lames, Jared L. R Davis, George М есік, 
Gardner Morey, Sylvanus C Curran, Lewis Miller, John 
Garrison, Joel Morey, Thomas W. Cantwell. W. Cocheu, 
William Nichols, Warren Fowler, EdwinS Comstock. 


Long Island Electric Railroad Company, Brooklyn, 
N. Y —President, A. R Hart, of Brooklyn; vice president, 
Charles A. Porter, of Philadelphia: treasurer, William J.. 
Wood, of Jamaica, N Y ; secretary, J. €. von Arx, of 
Brooklyn; directors: Charles A. Porter, Jr.. and F. M. 
Harris, of Philadelphia; A. G. Greenberg and Joseph Ho- 
gan of New York, aud H. A. Van Allen, of Jamaica. 


Petersburg Electric Railway Company, Petersburg, Va. 
—President, Edward C. White, New York; vice-president, 
Lloyd Nash, Westport, Conn.; secretary and treasurer, W. 
P. McKea, Peterburg; directors: the officers and Alexan- 
der Hamilton, Petersburg. Negotiations are pending with 
capitalists in Petersburg and the Nurth looking to rebuild- 


ing and re-equipping the road. 


Plainfield Street Railway Company, Plainfield, N. J.— 
President, Thomas Nevins; vice-president, Dr. T. J. Fritts; 
secretary and treacurer, Adrian Riker; superintendent, 
John Aldeman; directors: Chandler Riker, Thomas Nev- 
ins. Jr., Dr. Fritts, M. B. Frown, Thomas Nevins, Sr., 


Courtland Rikerand Adrian Riker. 


Wercester & Clinton Street Railway Company, Worces- 
ter, Mass —President, A. S. Paton; vice-president, Jerome 
Marble; treasurer, Walter R. Dame; directors: Alexander 
S. Paton, W. S. Reed and George R. Damon of Leominster ; 
Walter R. Dame of Clinton, and Jerome Marble, T. 8, 
Johnson and George A. Flagg of Worcester. 


Worcester. Oxford & Web-ter Street Railway сошрапу, 
Worcester, Mass. (a new organization).— Directors: i I. L. 
Currier, ©. F. doslin, Aibert M. Phillips, Willinm €. Pierce, 
Leander F. Herrick, II. W. Aiken and C. H. San! orn. Mr. 
Aiken was chosen temporary chairmen and clerk and Mr. 
Currier temporary treasurer. It was voted to take steps to 
secure franchises in the several towns. 


— 


The General Electrio Company owed on January 
1, 1898, $1,339,880 acoumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its common stock since August, 1893. 


COMMERCIAL PARAGRAPHS. 


The Beacon Lamp Company of New Brunswick, N. J., 
the well-known manufacturers of high-grade incandescent 
lamps. have, we understand, been compelled to increase the 
capacity of their works owing to several large stations 
having recently placed contracts with them for their yearly 
supply of lamps. The excellent quality of the Beacon 
Company’s product can be judged from the fact that the 
lamps the company have recently been turning out main- 
tain an average candle power for over 300 hours, which is 
something unprecedented. We are authorized to say that 
the company will be pleased to furnish free to any pros- 
pective purchaser lamps for testing. 


Educate Your Bowels With Cascarets. 
Candy Cathartic, cure constipation forever. 
10c,25c. If C. C. C. fail, drugs ists refund money. 


Don't Tobacco Spit and Smoke Your Life Away. 


To quit tobacco easily and forever, be mag 
netic. full of life, nerve and vigor, take No-To- 
Bac, the wonder-worker, that makes weak mea 
strong. All druggists, 50c or $1. Cure guaran 
teed. Booklet and sample tree. Address 
Sterling Remedy Со. Chicago or New York. 


Gould & Eberhardt of Newark, N. J., report having had 
a gradual, steady growth in business during the past year, 
and now have a goodly number of orders ahead for thelr 
well-known Patented Special Machine Tools, which are 
fully up to date, some of the machines being away ahead 
of the present state of the mechanical art. 


A Belt Dressing that Prevents Slipping and Preserves 
the Life of the Leather. 


1t is the slipping heel that wears the hole in the stocking 
and it is the slipping belt that wears the leather. Belts 
that slip not only do not drive properly, but they wear out 
rapidly. A belt that is too tight is overs'rained, and will 
also wear out rapidly. A thoroughly reliable belt dressing 
is therefore a necessity in every well regulated factory, and 
probably no dres-ing has such a world-wide reputation as 
Dixon's Belt Dressing and Leather Preservative. 

As long ago as 1878 it was used on the big driving belt at 
the Paris Exposition, when every other meana had failed 
to make the belt take hold of the pulley that was to start 
the thousands of feet of shaftingand hundr: (чо machines. 
Those who use Dixon's Belt Dressing claim that it prevents 
slipping and thoroughly preserves the life and elasticity of 
the belt. It із made only by the Joseph Dizon Crucible 
Co., Jersey City, N. J., who are known the world over for 
their graphite producta. 


To Cure Constipation Forever. 


Take Cascarets Candy Cathartic. 10c or 25c. 
If C. C. C. fail to cure. druggists refund money. 


No-To- Bac ior кагіу Cents. 


Guaranteed tobacco habit cure, mukes weak 
men strong, b. od pure. 5. 81. All druggists. 


Dr. Harwood Huntington has been appointed the official 
chemist of the Wool Exchange, and has moved hia labora- 
tory into the Wool Exchange Building, 260 West Broad- 
way, where he hasa large and beautifully equipped lab- 
oratory. The particular line of work in which thi4labora- 
tory has done a great deal is the development of waste 
prodicts, and the form of contract which is generally made 
with the clients isto take any waste product and make 
researches on it, and if nothing of practical utility resulta 
to make no charge. We feel sure that if this weie more 
generally knownamong manufacturers of all branches of 
iudustry they would be glad to avail themselves of the 
opportunity offered by this laboratory. 

Associated with Dr. Huntington is Dr. William H. War- 
ren, who has had long experience in the manufacturing 
operations, anc has been very successful in the develop- 
ment of new processes and finding applications for waste 
producta. ч 


Everybody Euys So. 


Cascarets Candy Cathartic, the most won- 
derful medical discoverv of the are, pleas- 
ant and refreshing to the taste, act geutly 
and positively on kidnevs, liver and bowels, 
cleansing the entire system, dispel colds, 
cure headache, fever, habitual constipation 
aud biiiousness. Please buy and try a box 
of C. C. C. to-day; 10, 25, 50 cents. Sold and 
guaranteed to cure by ull druggists, 


INCORPORATIONS. 


The Crafton Storage Battery Company, Chicago. 11.—to 
manufacture storage batteries. Capital stock, $25,000, In- 
corporators: Charles В. Staiford, A. C. Crofion sud J. К. 
Pumpelly. 


The American Electrical Novelty & Manufacturing 
Company, New York. Capital stock, $25 СОЭ. Directors: 
Conrad Hubert, Maurice Hartman and Joseph Harwich, 


The George О. Towle Manufacturing Company, Lancas- 
ter Pa.—to manufacture electrical machinery, Capital 
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stock, $5,000. Directors: G. C. Towle, J. E. Hubley and 
R. Blickenderfer, Lancaster; G. A. Towle, Lowell, Mass., 


and J. P. Williams, New York. 


The Canon Citv Ice, Light & Power Company, Osnon 
City, Col. Capital stock, £109,000. Ineorporators; II. II. 
Shepard, S. M. Shattuc and ti, Н. Lee. 


The Capital Electric Construction & Power Company, 
Washington. D. C. Trustees: George P. Phillips, William 
W. Walker, Robert P. Murphy and Hal F. Hil. 


The South Milwaukee Electric Light Company, Milwau.- 
kee, Wis. Capital stock, $15 000. Ineorpornators:  Williain 
P. Oook, F. S. Pamperin and William Wiotte. 


The American Electrical Novelty & Manufacturing Com- 
pany, New York. Capital stock, $25.000. Directors : Con- 
rad Hubert, Maurice Hartman and Joseph Hurwich. 


The Rockford Railway, Light & Power Company, Rock- 
f ord, Ill, —to construct and operate street raiiways. Capital 
stock, $230,000. Incorporators: F. A. Poor, N. B. Poor 
and R. S. Clements. 


The Northern Electric Company, Auburn, Me. to carry 
on electric light aud power business, Capital stock, $1:0.- 
ped President, George C. Wing; treasurer, Herbert I. 

1088, 


The Chester Valley Electric Light, Heat & Power Com- 
pany, l|: owningtown, ra. Capital stock, $26,000. Directors: 
Joseph К. Downing, John T. Fox, Guyon Miller, T. E. 
Parke, C. W. Walker, Edward Kerr and Joseph H. John- 
son, of Downingtown. 


The Indiana Heat, Light & Power Company, Mishawa- 
ka, Ind —to manufacture. gas and ciectricity. Capital 
stock, $:50,000. ‘Trustees: Hoch Uk Horsford, John 
Tromp, J. M. Chillas, Archibald G. Graham aud Edward 
A. Jernegan. 


The Flushing & South Shore Railroad Cinpany, Jamaica, 
N. Y.—to build and operate a standard gauge road stenin 
or electric, fifteen miles long, from Flushing to a point on 
the Long Island Railroad between Fenhurst and Woods- 
burgh. Capital stock, $ 50,00. Directors: William F. 
Brown, Wilham L, C. Allan, Edward J Boyle, George A. 
Hamilton, Wiliam J. Hawson, Matthew J. Kenny aod J. 
Holla Gibson of Brook'vn; Louis E. Freeman of Orange, 
N. J., and Francis L. White of Summit, N. J. 


The East Greenwich Flectric Lighting Company, East 
Greenwich, Conn,—to generate, conduct, sell, lease and 
usc electricity for lighting, heating and mechanical pur- 
poses, and to manufacture. use and deal in &1l machinery, 
electr'cal instruments conduct rs, lange, Apparatus and 
appliances pertaming te the ике of electricity Capital 
stock, not to exceed $20,000. locorporators: Charles G. 
Hill, Frank C. Cundatl, Thomas II. Galvin, Samuel М. 
Know'es, Russell V. Sharpe, Joseph >. "Thornley and 
others, : 


The Cumberland & Frostburg Electrie Pasaesper Rail- 
way Company of ANegheny County, Pa. Capital stock, 
$50,000. Tucorporators; John W. раена acd James E. 
Hooten of Moundaville, W. Va., апа Zachariah Laney, 
Walter Poweil and J Henry Holzshuof Cuinberland —The 
Frostburg & Lonaconing — kicctrie Passenger Railway 
Company, Frosthurg—to build an electric road from Lona- 
contng to Frostburg, Capital stock, $50,000. 1ncorpora- 
tora: John W. Биг һа and James E. Heoten, of 
Moundaville, W. Vn; Mark Wineland, Peter Leminertand 
George Н. Wittig of Fiosthurg —The Lonaconing & West- 
ernport Electr;ie Railway Company, Lonaco: ing--to build 
a road from Lonaconing to Westernport. Capital stock, 
$50,000. Jocorporators: J. W. Burchical, J E. Hooten of 
Moundsville, Witham Atkinson, Hugh Scott and George 
Ternent of Lonsaconing. "lese three roads are to. be cone 
nected. The reason that three separate companies were 
incorporated instead of one is that there is astate statute 
limiting the number of miles controlled by а turnpike 
company, plank road or passenger railway company to 
twelve, and the combined lines or any two of them will 
extend over that distance. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT IssUED MARCI 15, 1898. 


ELECTRIC RAILWAYS AND RAILWAY APPLIANCES. 


600,527. Depressible-Ratl System for Eleetrie Railways. 
Willam Grunow, Jr, Bridgeport, Conn., assiguor of 
one-half to Zalinou Goodsell, same place. Filed April 
12, 1897. 

600,554. Protective Appliance for Electric Railways, Louis 
E. Walk ins, SoringÜüecld, Mass., assignor of one-half to 
Franke W. Dickinson, same place. Filed Jule 17, 1897, 

600,633. Trolley. John Clayton, Cuyahoga Falls, Ohio. 
Filed Nov. 4, 1806. 

600,5 . Car Fender. George F. Radcliffe and John C. 
Slutz, Kansas City, Kan. Filed June l4, 1897, 

600,601. Car Fender. William F. Young, Philadelphia, 
Pa., R-sig ner of enc-lialt to Нозу З. Davis, ine place. 
Filed Feb. 16, 1897. 

ELECTRICAL MACHINERY AND APPARATUS. 


600,5 3. Quick-Break E'ectric Switch, Thomas E. Dro- 
hau, Chicago, III, assignor to the Siemens & Halske 
Electric Company of America, каше place. Filed Nov. 
13. 1597. 

600,616. Alternating-Current Meter. George 
Munich, Germany. Filed Oct. 30. 1897. 
600,743. Automatic Safety Circuit Closer and Cut Out. 
Walter L. Pratt, Adams, N. X. Filed May 13, 1896. 


MISCELLANEOUS. 


6)),509. Controller for Electrically-Propelled Vehicles. 
Regina'd T. D. Brongham and Walter C. Hersey, Lon- 
don, England, assigoors to the Electrical Vehicle муп: 
dicate, Limited. same place, Filed Dee. 13. 1897. 

600.07. InsulatorSupport for Electrical Conductors. 
Fred Benedict, Niles, Mich. Filed Sept. 13, 1897. 

600.693. Method of Маки р Solubie Metal Flectrodes for 
"Aeccumulators, Jules Ju ien, Brussels, Beigiuin. Filed 
Sept. 2». 1890. NS 

690,719. Galvanic Battery. Emil Habermann, Michigan 
City, Id. Filed Ot. 7, IRET. 

602,765. Auromatie Mire. Alaris, Robert J. Baker Balti- 
more, Md., a-stgnor of ove third to Joseph Maisch, 
pame place. Filed April 8, 1807, 

600,819. Explosive- Engine. Aleannder Winton, Cleve- 
land, O. Filed June 26, 1895. Renewed Feb. 12, 1898. 

600.850. Primary Battery. J. Ensign Fuller, New York 
City, assignor of one-third to George W. Munro, same 
place. Filed April 5, 1897. 


Hummel, 


TELEPHONE AND TELEGRAPH 


The Senate Finance Committee has decided to report a 
substitute for Senator Brush's bili reducing and regulating 
telephone rates throughout the State of New York. The 
substitute bill does away with the special commission to 
regulate telephone charges, ete., and places the matter 
under the supervision of the Railroad Commissioners and 
invests them with authority to investigate all complaints. 
The new hill provides that no telephone company shall 
make any charge for use or scrviceof any telephone except 
the same be reasonabie and just, or directly or indirectly 
charge, demand, collect or receive from any person or cor- 
poration а greater or less Compensation for any use or 
service of any telephone thau he or it charges or receives 
from any other person or corporation for a like and con- 
temporaneous use or service under substantially similar 
circumstances and conditions, or refuse or neglect to fur- 
nish any reasonable telephone service to any person upon 
just and reasonable terms. Charges shall be deemed to be 
unreasonable and unjust if they are such as shall produce 
a net profit in excess of 10 per cent. on the cash capital 
actually paid in and property equivalent to cash computed 
on its actual value and invested surplus earnings, which 
cash capital, property aid surplus earnings shall have been 
expended or employed in the business and be necessary to 
the eficient rendering of telephone services. The substi- 
tute bill was prepared by Senator E. R. Brown of Jefferson, 


The minority report of the House Committee on Inter- 
state and Foreign Commerce against the bill reported by 
that committee for the establishment of a Pacific cable has 
been completed. The original bill provides fora subsidy 
to the Pacific Cable Company at the rate of 7100,00 a 
year fortwenty years, and provides for the completion of 
the cable to Honolulu by 1900, and to Japan and China by 
1^0], The substitute offered by the minority committee 
also provides fora subsidy not exceeding $100,000, but it 
eliminates the name of the corporation, and has a provie 
ion for advertisement by the Postmaster-General and the 
co-operation of the Government of Japan. 


The Committee on Department of Electricity in 
San Francisco has reported in favor of the establishment 
of a department of electricity in connection with the city 
governinent to have charge of the fire alarm, police tele 
graph and telephone systems, and to be under tbe control 
of a joint commission composed of the Fire and Police 
Commissioners, The joint commission shall appoint a 
chief of the department, who mu-t bea skilled electrician, 
and also the necessary assistants. 


Itis stated that Gen. Miles has recommended the imme- 
diate connection of all the fortifications about New York 
with headquarters on Governor's Island by means of a 
submarine cable, Fifty miles of cable or more will be 
required as it will extend from Davids Island in the Sound 
to Sandy Hook, taking in en route Fort Schuyler, Wiilets 
Point, Governor's Island, Fort Wadsworth and Fort Haim- 
ilton. Both telegraph and telephone communícations will 


be had through it. 


Senator Lodge has introduced a bill as an amendment to 
the Naval Appropriation bill, calling for an appropriation 
of $25,000 for the purpose of taking soundings between 
Honolulu, in tbe Hawaiian Islands, and the Empire of 
Japan and Australia, for the purpose of determining the 
practicabi.ity of the laying of а telegraph cable between 
the points named, and also authorizing the President to 
place a vessel of the United States for usein making such 
surveys. 


The telephone war which has been raging in Columbia, 
Mo., for some months, has just closed in favor of J. A. 
Hudson, formerly editor of the Macon Times, and Thomas 
Gary of Macon, who owns several plants in North Missouri. 
They have purchased both of the Columbia systems and 
will consolidate the two and put in an entirely new plant. 
The line will be extended to Jefferson City, Fulton and 
other neighboring towns. 


An effort is being made to establish anew telephone ex- 
change in Watertown, N. Y. Frank A. Sherman has un- 
dertaken the management of the enterprise for the Shaver 
Telephone Company, and is endeavoring to secure the 
names of 150 putrons in order to secure its success. 


The District Commissioners, in a letter to Senator Ме. 
Millan, chairman of the Senate District Committee, have 
recommended adverse action on Senate bill 3,416, то au- 
thorize the Automatic Telephone Exchange Company 
(Limited) to construct, operate and maintain a telephone 
exchange iu the District of Columbia. 

The New State Telephone Company has been granted в 
30-year franchise in Lapeer, Mich., on cordition that the 
city gets the use of two ' phones gratis for five years. The 
Bell 'phones will be thrown out. 


А St. Joseph, Mo., dispatch states that the Missouri & 
Kansas Telephone Company is preparing to compete with 


the Harrison Telephone Company by establishing con. 
nections in Northern Kansas and Southern Nebraska. All 
points on the Grand Island road will be covered by both 
companies. 


The common council of Fond du Lac, Wis., has granted а 
franchise to the Eastern Wisconsin Telephone Company 
with the conditions that telephones for business houses be 
placed at a rental not to exceed $2 per month, and for resi- 
dences at not to exceed $1 per month. 


W. Н. Kelley, of Newark, М. Y , has decided to establish 
a telephone exchange in the Horton block in that town as 
soon as the building is completed, Over forty persons have 
agreed to put in phones. The Newark Union says the 
service is bound to be first class with Mr. Kelley behind the 
project. 


The Pennsylvania Telephone Company bas perfected 
arrangements whereby its line will be extended from 
Chambersburg to Greencastle, Upton, Welsh-Run, Mer- 
cersburg, Penmar and Blue Mountain, thus connecting all 
the principal towns of the county with the county seat. 


The Valley Telephone Company, Bay City, Mich , has 
ordered 1.500 telephones from the American Electric Tele- 
phone Company of Chicago for their Valley system. This 
order will be iuereascd soon. The first'phones will be 
placed in service in West Bay City in afew days. 


A bill has been introduced in the Maryland Legislature 
for the reorganization of the Home Telephone & Tele 
graph Company of Baltimore, now in the hands of а 
receiver. The bill grants to the reorganized company all 
the rights and privileges held by the present company. 


The Phoenix Telegraph & Telephone Company of 
Phoenixville, Pa., has made application for a new charter 
under the name of the Chester County Telegraph & Tele- 
phone Company. Its directors are Samuel W., Charles W, 
aud Frenk УУ. Gumbes, of Oaks, Montgomery county, 
and Thomas L. Hodges and William D. Bernard, of Phila- 


de! phia. 


The longest telephone line will soon be in operation. It 
will extend from San Diego, Cal., to Nelson, B. C., nearly 
2.225 miles, It will be twice ач long as the longestline 
heretofore found practicable—that from Boston to Chi- 
cago by way of New York. 


A company has been organized in Wallowa county, 
Oregon, to build a telephone line from Lostine to Paradise. 
The liue will pass through Leap and Flora, aud it is hoped 
to have it in operation within two months. 


New Companies Incorporated. 

The Tecumseh Telephone Company, Tecumseh, Mich. 
Capital stock, $10,009. 

The Juniata Telephone & Telegraph Company, Mifflin- 
town, Pa. Capital stock, 32,400. 

The Union Telephone Company, Portland, Me. — Capital 
stock, $10,000. Iucorporators: G. A. Beaton and others. 

The Inter-State Telephone Company, La Crosse, Wis. 
Capital stock, $100,000. Incorporators: I'. S. Elwell, George 
W. Bunge and Andrew Lees. 

The Alvin & Angleton Telephone Company, Alvin, Тех. 
President, A. J. Birchfield; secretary and treasures, O. S. 
Cummings; general manager, F. J. Bush. 

The Lostine Telephone Company, Lostine, Ore.— Capital 
stock, $1,520. [ucorporators: E. W. Rumble, Guy E. Me- 
Cully, W. S. Burleigh, A. E. Oray and H. C. Keefer, all of 
Lostine. 

The Central Commercial Telephone Company, Belle- 
fonte, Pa. Capital stock, $25,000. The line will take in State 
College, Bellefonte, Lock Haven, Renova, Jersey Shore 
and Williamsport. 

The Humboldt Telephone Company, Humboldt, Neb.— 
to put in a telephone exchange in Humboldt. Capital 
stock, $4,00). Directors: Mayor А. II. Fellers, F. W. Sam- 
uelson, O. A. Cooper, E. A. Tucker and F. R. Butterfield. 

The £. V. Interior Telephone Company, New York—to 
manufacture electric devices. Capital stock, $30.00). Di. 
rectors: R. G. Vassar, J. G. Smith, J, D. Anderson, W. B. 
Dall, C. C. Bean, G. Tait, C. A. Dall. 

The Matual Telephone Company, Ronceverte, W. Va.— 
to construct a telephone line from Marlinton to Monroe 
Academy, Pocahontas, Frankf. rt, Lewisburg, Ronceverte 
and Greenbriar, Capital stock, $10,C00. 

The American Typal Telegraph Company, Detroit, Mich. 
—to engage in the leasing, manufacture and sale of tele- 
graph apparatus and the ownership and exploitation of 
rights in relation thereto. Capital stock, $50.000, of which 
$5,000 is paid in. Incorporators: James McMillan, Frank 
J. Hecker, Charles L. Freer and William F. Jarvis. 
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^ ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Buxcrriciry from a variety of sources. 
The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
p favor to have brought to their attention any inaccuracies readers may discover in these columns. 

Abbreviations : ert. п cercate d ot тре о, Кое con 5 cont N conv., convertible; com., common; deb., debentures; exten., 

; gen., general: g.. Fold, guar., г : : e; tmp., improvement; pil, paid; „ preferred; mtg., mortgage; tr., trust; A., annually; S., semi-annually ; 
pee a A. & O., Api. and Oct.; F. &. A., Feb. and Aug. M. & S., May and Sept.; J. & D., July and Dec: 3.1K J., Jan. and June. gage; tr., nnually y 
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PASSENGER RAILWAYS. 


Capital Stock. 


Capital Stuck. 
i Bato and Date of 
| Last Div. Bid, |Aaked 


| | 
Rate and Date о! | | 
аса | last Div. | Bid. Asked. NIME. \ParlAuthorz‘’d{ Issued. 


| me | 


NANE. Var Authors d Is 


Hartford Conn.—Mar. 21: 


Albany. М Y.—Mar 21: j | 

Albany Ry. Co 100| 2,000,000 | $1,750,000] 4 & Q.. Feb. 95. 133560 131+ Uartford & Wa 1 Hartlord KR. 100 4 000,000 STAND] o ema Hm imu 
’ о , x ы - ео. ` t f eceso 1. , . 6% % % %% „% „% „„ „ „„ eo ee 

Troy ity Railway Co.. . . . 100) 2:000,000| 2,000,000! % Q., Dec 10, . 70 | 72 artfor est Hartford R | 

Traction Co. (Saratoga) o 100 50,000 $0,000 wu Кышы . А Holyoke Mass. Mar 21: 


(6| 100.000 400, 0008 % A.. Jan., 98. [200 | 205 


Allentown, Ра. Mar. 21: Holyoke Street Ry. (o. 


Allentown & Lehigh Val. Trac. Co |....| 1,000,000] 1,500,000) .......... " 80 Hoboken, N. J.—Mar. 21: 
Bridgeport, Conn—Mar. 21 : North Hudson Oo. (N. J.) Ry. Со...) >| 1,250,000] 1,000,000/8 46, 1892. 7C а 
Beddgeport Traction Co.............| 100) 2,000,000! 2,000,0001 & Aug., 97. 45 | e Indianapolis. Іпа-маг 21: 


**Citizens’ Passenger Ry e 5,000,000! ............ 25 26 


Baltimore, Md.— Mar. 21: 


Baltimore City Passenger Ry. Оо... 25) 6,000,000] 2,500,0005 % S., July 2.07. | 72 | з Lancaster, Pa.—Mar 21: 
aBaltimore Consolidated Ry. Со ....| 28 10,000,000 9,177,000/2 $ 8, Jan. 18. g. 2214) 293, ||Pennaylvania Traction (o 100: 10,000,000} 9, 900. 000 . . . zer || 
Ventral Ry. Co. of Baltimore City../ 50] 800,000) 800,00C/6 % A. Dec., 1397. |80 | 82% || Lancaster & Col. Electric Ry. s 87, оаа К ss 
Boston, Mass.—Mar. 2! : West End Street Railwau? vp... 4 e oe ee 
New England Street Ry............. 25| 6,000,000) 1,081,9251 $% Q., Jan. 18, 97ꝛ . Louisville, Ky.—Mar. 21: 
North Shore Traction . com. 100 4,000,000 4,000,000] ee Pree 18 20 Loulsville Бу.............. .. com. 100 $990,000} 3. 500, 0001 %., Ort., '97. 35 ая 
j чы Ооа рі 100 40 000.0000 2,000,0006 7 S., Get % |17 | В ['Loutsville Ry... ............536 pfd| 100 2,510,000) 2.500, 00252 % U., Oct l. 27 | % 
па ree у. [rn m. 10, ,000 А л : у? ` 
b West End Street Rv. Со...8 % pid. 50| a'4on'ann) 6,400 0004 % 8 Oet. 1, 97. 01 12 Minneapolis. Minn.—Mar. 21: | 
Boston Elevated R. К..................) 100! 10,0С0 000 5124) 56 [win City Rapid Transit. .com. 100, 17. 000, 000 15.0 10. 00 % ..... ...... 20 24 
Rpooklyn N. Y.—Mar. 21: | (win City Rapid Transit....7% рѓа. . 3.000.000 1.714. 20014 $% Jan., '©Я. — | 160 
Brooklyn City & Newtown RV. ;. 100) 2,000,000. 19234002 & Feb. 1,1898 19! Montreal, Canada.—Mar. 21: 
5 А ере кечи. 100 29:000000 2 05 ————— . — 38 | 88) Montreal Street Ry. (oo 175 Sony one оок 17% M. & N. | 6 
ore а Е 4 Pee RAE 8 MES t S 000. ; . | sy 
‘aBrooklyn Ойу RR. .. guar] 100 12.000.000 12,000,009234 X G., Jan. өз (197 200 | 100910 Street Ry. Co 00 14% S., J. & J. % 1CO 
eBrooklyn, Queens Oo. & Sub. RR. ...| 2000.000! 2,000,000! .......... -n ..|.. Memphis, Tenn.—Mar. 21: 
5 i Brook n RR.......| 100 1.000,000 2.000 000 14 & Oct. 1,'97 |150 |180 | Wemphis Street Railway Co. 100 500,000} 5000, 000 ----.............. 185 
e шш ош er | | мелу Maven, Conn Mens: | | P 
„% „% © 2 „%%% „„ „ 3 „„ " «А. " Ж 9959595955556 „44160 эе air ауе ея v eRR........ 25 1,500,000 900,00€ „ Se t. 7 5 
‘Atlantic Azonos Нап 9.922299 50 2, 00,060 2,000,000 Peewee „ ee ee New Haven Street Railway Co... m 100j 1.250.000 1,000.00 2394 A., uly ЧА a 60 
oBrooklyn, В & W. E. Rallroad..| ..| 1,000,000| 1,000,000) ............ 71 80 New Haven & Centerville .........| 100; 700,000 300,000 . " ИР 
Buffalo N. ¥.— Mar. 21: Winchester Avenue RR............ 25: 1,000,000 600,000] ............ 40 42 
9 e ° 
Buffalo & Niagara Falls Elec. Ry. . 100] 1.250,000| I. 250, 0000 62 | 65 [New Orleans, La.—Mar. 21: 
Buffalo Railway Oo................| 100) 6,000,000} 8. 570, 5001 % ©. Dec., 97 80 | 83 A 3 RR. OO. . . 140, 210.000] 240,000 % S., Jan., 98. 140 158 
M: ew Orleans & Carrollton RR......| 100| 1,200,000) 1,200,000 134 % Q., Jan., ‹ 2214 
Columbus O. Mar. 21: ; New Orleans Traction Co. . . com. 100 5,000,000) 5,000,000 55 p 2 5 
Columbus Street Railroad. .... «e... o| 100] 8,000,000} 38.000.000 1 % Q., Feb., 98 44 46 | New Orleans Traction Co....... pfd. 100; 2,500,000, 2.500. 0% . . 3 15 
Columbus Centra: Street Railroad ee 100 1,500,000 1,500,000 PPP ж, ee es вк . Eu ... guar. 100 2 000,000 2.000.000 3 PA 8., Jan., Jog 3i 62 
2 New Or. City e -+--guar.; 100 2.000.000 2,000,000 + % S., Jan., '98. 82 v 
Cnarleston, S. C.—Mar. 21 : | )rleans Railroad pane 50| 500.000 185.000 7 %.. Dune. A 16 | 91 
үчне od EL аена 50 100,000 100,000/8 % 8., Jan., '97 ss ae 3t. Charles Street Ratlway..... .... М] 1. 000.000 1, 000, 000 1% %. Jan., 98. 54% 55% 
P а 25 | 1,000,000 0,000) ....-....... „„ [New York—Mar. 21: 
саво, ook Oentral Crosstown RH...............| 100 600,000 600,000 21; % Q. Julv,'97, 270 | m 
Chicago LU RE Oo . 100 12. 000, 000 12. 000,000 6 % Q., Dec. Al. 97. 232 Christopher & 10th Sts. RR. guar. 100 650.000 650.000 2 % Q.. Jan., 98. 155 | 165 
hicago & South Side R. T. RR. 100| 10.328.800 10.23, 0 % ............ .. [Оту Dock, E. Brdw’y & Battery RR. 100 1,200,000| 1,200,000 114 % Q., Feb., 68 . 
Like Street Elevated RR. . . . . 100| 10000000! 10. 0. OM ............ i, 11% || (Metropolitan Street Ry. Co....... | 100, 80,000,000] 80,000,000 134 % G., Jan., ов. 41. pjes 
1 West Side Elev. Ry. . 00 15.000.000 15,000,000] Jůe . 4 eBleecker St. & Fulton Fy.Ry.guar| 100 900,000] 900,000 34 % A., July, "97, | 33" b^ 
м est Side El. const. stk........ 100: 158.000. 000 2,500,000, ........... z {Broadway & Seventh Ave...guar.| 100 2,100,000| 2,100,000 21; 9; Q., Oct., 97. 215 К 
North Chicago Street RR............| 199 10.000, 000 6. 600. 000% % Q., Jan., 98 20 | 215 gCen.Park,N.&E. Rivers RR. guar, 100, 1,500,000) 1,800,000 24 % G., Jan, €8, 11.0 180 
hNorth Chicago City R..... 100 500,000 249,900] ... .... РЖ hEighth Avenue RR... | 100 1,000,000 1.000.000 MM 320 | 830 
nun Chicago ( 9 ilway ааа 100 2 000.000 1,60. 00 rd ede. Em 742d St. & Grand St. Ferrv RR.guar 100 750,000 748.000 4м A4 Q А Feb : „ 8 430 | 550 
West Chicago Bt. RR. Оо............ 100| 20,000, 000 18,189,000115 % Q., Feb, 9. 91's 9177 || JNinth Avenue en. ... . . guar. 100, 800, 000 800,000 ...... ... 10 
Chicago West Div. Ry....... кпаг| 1.280.000 624.900 5 % s 2 kSI xth Avenue RR............guar| 100 2,000,000] 2,000,000 ..........., 195 x 
*Chicago Pessenger Ry.......guar 1000 2.000.000 2.000.000 5 % 8. „ xs (Twenty-third St. R. R. Co.. guar. 100 . G 600,000 414 % Q., Feb.. 98. 300 | gus 
Cineinnati. Ohio.—Mar 21: in Second Avenue RR............ . . . 100 2,500,000) 1,862,000 2 % Q., Jan., „8. 1065 | 
: | Third Avenue RR................... 100 12,000,000 10.000.000 2 % Q., Feb.,'es, [|178 178 
Ulneinnati Inc. Plane Ry... . . . C. sol 1.000. 000) 575,000] ......... .. . | 20 m42d St. Manhatv'le & St. Nich. Av 100° 2.500,000| 2.500.000. ............... E 65 74 
пан тек Ane dt se St. Re. | 180.000 150.000 275 &., Feb., "9n 3 „ "Онор (Huckleberry) Ry. ...... 100) 2.000.000 2,000,000, .. 190 | 210 
тро . y- i 8,500,000 ......... dis 25 | 
(Cincinnati Street Ry. Co... .........| 150 18.080.000 14,000,000 134 3 Q., Jan., 58. l 84% 116 Newark N. J.—Mar. 21: 
ft. Adams & Eden Park Inc. Ry 50 2.500.000| 2. 200,000 1 % G., Jan., $8.| .. .. j|Consolidated Traction Co. of N. J... 100! 15,000,000! 15,000,000! .................. 46 50 
Cleveland, Ohio.—Mar. 21: num Newark Passenger Ry 100 6. 000.000 6,000,000 .................. s% 
Akron, Bed. & Olev. Elec. Ву... 1,000,000'34 % Jan, 98 41 | 43 C ш TUM Жы HOA 185 | 195 
" А . re VENE 000, 000 an, ‘ — Mar. 21. 
Oleveland City Ry. I 100 1.000000 7,800.00 34 X. Uc. ут. (во | e) | Pittsburg, Pa.—Mar. 21 | 
Oleveland Electrío Ry.............. 882 3 "97 60% 61 ||Allegheny Traction Oo. +s. e| 80] 500,000: 500,00 
100| 12.000.000 {2,000,000 % * m ey 97 Q О lidated Т ti Co D | , ео... 45 
0 trol М . ` . oOonsolidate raction com. 50 15,000,000, 15,000,000'2 %, Jan „gg. 185 133. 
e t, Mich.—Mar. 21: Consolidated Traction Оо......рѓа.! 50 15,000,000. 15,000,000 3 % May, '97. dti. 425 
Detroit Citizens’ Street Ry. 100] 2.000.000] 1,250,000) ............ 100%] .. pCentral Traction C9. . . .. . . 50, 1,500,000 900.00 ............ „ 
Pt. Wayne & Belle Isle Ry.......... 400 400,000 % July, 98 175 | .. qCitizens' Traction Oo. 50 8,000,000; 18.000.000 6 % А "NL 
Rapid Railway Oo...... ssw RESI ERE 100 400,000 250.000 LIE His 100 rDuquesne Traction Оо...........| 50 8,000.000 0 QA DU {2 
Detroit Electric Railway............| ^" \ 06.00 1.000000 ............ nM Ж sPitteburg Traction Co............| 50; 2,500,000 1.900.000 3 %, Aug., 95 8 
yandotte & Detroit River Ry.. 1000 256 000 o o an 100 110 Fed ‘ral St. & Pleasant Valley Ry..| 25| 1400000 1,400,000 21; 86, Jun. 98 - a 
Da o.-Mar. 21: . ; Pgh., Alle лепу & Man. Trac. Со...) 50! 8,000,000 12,904. 830 2 %, Aug., 95. | Vs 
ub Re о EE ое упро па Бу 20 8,000,000) 8000.000 % Jan., "96, 17 195, 
О Rallies бо ане ны бетү 100 1,500,000 gibt 4 s QU : voe 3 102 Second Avenue Traction Go..com...| po) 1-500.000 1100000 Җ A., June 80,97. at 
People's Street Railway.............| 100) 1.400.000 eec суу... % | se Suburban Rapid Transit Co.. . . .. Bol 300.000 200.00 . ie 


* Unlisted. { Full paid. [| Outstanding. + Ex div. 


а Leased to New Orleans Traction Company at 6 on at 

b Leased to New Orleans Traction Company at 8 x on NE 

с Leased to Central Crosstown Rail at 8 % on stock and interest on bonda 

d Operating the former Met. Trac. system, thst corporation having become extin t 

e Leased to 23d Street Ry. for 99 years; lease asaigned to Metropolitan Street Ry i 

J Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Rallwa 

үтел w Metropolitan Street Railway at 8 & on stock until Oct. 1, 1897; theienfte у 
Leases to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at 8215 000 ет EN 

1 e 33 CAUTE гог 18 % on stock. ' керен 

пазед ts) . St. Ry. for years from ril 20 < ^s 

k Leased to Metropolitan Street Railway tor $145,000 Per anom. eee 

l Leased bo Metropolitan Street Railway for 18 per cent. on capital stock 

m Oontrolled ty Third Avenue Railroad by purchase. | 

n Dividends of 1% & yearly guaranteed by Consolidated Traction Oom Any 

o Controls by lease the Alleg’ny, Cent., Citizens, Duquesne, FurtPittan Pitta'h Trac 

p Leased to Ooneolidated on Company for & €; per annum on per value of atocg ud 

q Leased to Fort Pitt Traction Com ny for 6 & on $38,060,000 capital atoek, Е 

r Leased to Consolidated Traction mpeny for 4 To capital stock after October 


L ts Соро] дей Traction Оотрроу for y 5 ор septal stockefier Ockobes’ 


*Unlisted. Ex div. 

5 Consolidation of Baltimore Traction Company and City & Suburban Railway Company. 
Oompany controis Ottizens' Ratiway, North Baltimore Passenger Railway, Baltimore 
& Curtis Bay Street Railway, Baltimore & Powhatan Rail way, Pimlico & Pikeaville Railway 
ма Wallbrook, Gwynn Oak & Powhatan Railway and Park. 


¢ Stock owned by rooklyn Rapid Transit Company; road operated by Brooklyn Hts. Co. 
Stock owned by Kin County Traction Oonipeny: road leased to Nassau Electric HR 


980 per share on outetandi ital paid as rental by lessee— West Chicago St. RR. Co.; 

“ш of stock owned by North Chica D Street Railroad Oompany. 

w. ntrols by lease Chicago West Division Railway, Ohicago Passenger Railway, and 
est Ohicago Street Railroad Tunnel Oompany. 

ALI annum paid on outstanding capital as rental by lessee—North Ohicago Street 
U Со stock сеа by Weat Chicago Street Railroad Company. 
09 Majority o owned by ОМ West Division way Company: 5 & on $1,000, 

г Sock guaranteed by West Railroad Company, lenses. 
M Ry. Qo. bae parshaged pha Мд. A, A n Bar pond, pasuming ite kondg. 


NS 
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PASSENGER RAILWAYS. | TELEPHONE AND TELEGRAPH ООЗ | 
— . ä ' bb. — — : 
Capital n. Cap! | ай 
or а РАТА tal | 
КАМЕ. Раг Authors’ Issued. Last piv. Bid. Asked. NAME. Par Aathora’dj Is — Hate and Date of — 
| t Div. nid. Asked, | 


u Panton, Mass.—Mar. 21: 
erican Bell Telephone Co.......| 1 

Erie Tel ph & Telephone Oo.... 100 PON in oe 1 X апы tis AT (M9 — 

ew England Telephone Co. ..| 10,894,600| 10,804,600 $1.50 %, Feb. 198. 17 15 


New Vor k.— Mar. 21: 
КЛ 


New Bedford Mass- Маг 21: 
Union Street Railway Co. 


Northampton. Mass- Mar. 41: 
Northampton Street Rx— 


100 8880, 00 28880, 0002 X, Feb. '98. 


100 300, 000 228, 000 & A., Jan., 98. 


Omaha, Neb.— Mar. М: Abs 
Omaha Street Ky....... — ies erican Tel h 
y 100] 5,000,000| 5,000,000) . soree 95 | .. Central & South AI. Tau ost 100| 14,000,000] 14,000,000 13 % Q ҮК 
Paterson. N. J.—Mar. 2). “Commercial Cable Оо... 409 105009 300 009000014 X 8. for line es 
Paterson Ку. Coo 00 1,250,000] 1, 280,000 85 - гака Те! PY TS guar ioe Oy oon oon 10,000,000 l % Q. 185 1190 n 
9096009009600099090 e e 5 А Wa 4 ees s T 
Providence, R. 1.—Mar. 21: | «Gold & Rock Teig. Go. muar d g. 100) 8.800.000 4,800,000) en „ es 
United Traction & Electric Oo .....| 100| 8,000.000| 8,000,000/34 &, Jan. '96 59 | 62 чыдар 5 6050 Co. guar a 199 33005 eer to 1 8 * Q. 107% T ч 
а , Ы ы ele ie was Qi d eR , * @ens ee - 
Philadelphia.—Mar. 21: *New York A Now Jersoy Tei. Go..| 100 2,000,000) ...... М a 70 уч 
Fairmount Park Traus. Со. ..§20 pd. 50 2,000,000 1,770 0002 9% Dec. '97 14% ,Pacific & Atlantic Teleg guar 4 * 100 5,000,000 8,723,000 13 x Q., Jan : 98. 150 153 moi 
Hestonville, Man. & Fairmount....; 50) 1,966,100) [1 968,100 2 51 July 15, '97. 44 *| 45 „ Postal Tel ph Cable Co.........| 100 1200000 9 |2 KB. 76 Pi 
Heer nvl'e, Man. & Fairm't.6 % pfd.| 50 '589,900| {588,000 $$ an 10,95. 61241 65 G0 ПА Atlantic Telg. dounc d | | 000/000/.15,000.000 L4 Q. та ' 
нне M Fk. & Had. Pass. Ну. 50 800000) 800.000 f % Feb. 1,°98, | 63 | 66 fOommercial Union Telegraph Оо. 2] 809.000 800.0003 AX 8. 90 | 95 
Union Traction CO 312% ра 50! 30,000,000 23,990,450 ка : DRA 1514 151 Western Union Telegra Oo....... ,000 500,000'8 S., Han. 1˙98. [111% 1134 Уй: 
electric Traction Oo. .... 1 „ 8,7, 20 . . 7% 15/4 fDiv.guar. by Postal Teteg. Oo. .. .. | 92,870,000 134 &, Jan., 98 486 | 
dCitizens’ Passenger Ry. . . . . 50 500,000 7192.800 f share G. al 7159 Mis утми 
Frank ford & Southwark Pas. R 50) ........ 11,875,000/$14 sha'e AC A pr.97 f . cellaneous. Mar. 21: wet 
fLehigh Avenue Ку. Со.........| 50! 1,000,000] .. „5 47 “+ American Dist. Teleg. (Phila.)... 25| 400000 3c 
^ Lombard & South Street Ry...| 25) ............ 1,000, 000 A. & O. — 89 | göy Gel Teleph. Co. (of e e л ГУ 2 
dSecond & Third Streets Hy....| 50 1,060, $771,076 $9 share A 97/265 3 ||Chesapeake & Potomac Telep. Co.. lo ..... 8, 188, 000 2 » i. 178 |176 "ac 
cPeople's Traction Oo.............| 50 10,000,000| 16,000,000|3 %, A. row v. [Chicago Telephone Co......... көзү er OL MINUS ia 50 |55 vet 
gGermantown Passenger Ry... 50, 1,500,000] {572,800 $5.25 1958, 185 ae Central Dist g & Telg.Co.(Pgh.).| 100 у, . 202 um 
Green & Coates Passenger Ry.| 50 500,000 150,000 8 % Jan., 1898. 132 + Empire & Bay States Telegrap ; 000 780.000 И e 
APeople's Passenger Ry. . . oom. 25| 1,500,000] 740, 0000 Ич : es Hudson River Telephone Coo. 100| 4000.000| -20000 TM 64 se 
hPeople's Passenger 60. . 30,000,000 277,402 . . - | «+ |[*Northwestern Telegraph Co.-guar| 50) 2,600,000 2:500,000 297 x. 14%] 80 um 
iPhiladelphia Traction Co..... .. 50 80, 000, 000120, 000, 000 % 8—Oct 1. 97. 79% 80 Providence (R. I.) Teleph. Co..... E S 2,500,000/224 % Q. 112 [17 е? 
jOatherine & Bainbridge St.. 5000 1400, 000 6 % А—Маг tm 2 Southern New Eng. Teleph. Oa... 109 500 ool ae 87%] .. - 
on s с ү PU imas 50 1000 000 580,000/$6 share July, 97. 185 145 ELECTRI WN, ote кек 120 [122 тар 
т ге n ет : 0 Е 22 ,000 600,000 e99090209000000090€ eee ev | р 
Philadelphi» City Pass. Hy... 50| 1,000,000) 1475,00087.50 share July 197/178) 180 C LIGHT AND ELECTRICAL MFG. COS. p 
Philadelphia & Gray's Ку. RR. 50 1,000,000) 296,650 $3.50 share July '97 86 ? Boston, М ү 
jRidge Avenue Passenger Ry... 50 750,000] 1420, 000 512 share, July 97. 282 : ston, Mass.— Mar. 21: gx 
aua delphia & Darby Hy.guar.| 50. ........ 200,000 $2 share July, ' i Fort Wayne Electric Oo............. 
jiTwb & lm Sts. Pass. Ry. guar..| 50 250,000! 134 % 8. July. 97. 157% B Ft. Wayne Elec Co. T. Sec. Serles A. —̊[—ͤ АРТУР e.. ede | 
„ JThirteenth & 15th Sts. Pass. Ry. 500 1, 000, 000 [835,000 17 ah 4. July 97 270 ELE General Electric Co......... .. com. 40.000.000 30,480,000 dus LU ME oe Dee v 
iUnion Passenger Ry. CO.. . . .“ 50) 1,500,000) 900,000 $9.50 shre. July 97 27 | 228 General Electric Co.. . pfd. 10.000.000 4 252 000 2% Qa AUE., 1898. | 8234) 83 А 
j West Philadelphia Pass. Бу...) 50) 780, 000  |750,000$10 share July 07 25 e eee ie Series D. вай 252,000 8/4 & B.. July. . .,, WES 
"ib: Westinghouse Elec. & Mfg.Co.com. UU | [12485 None 8| 8% wirt 
Rochester, №. Nc ar. 21: Westinghouse El. & Mfg. Co. pfd. 4,000,000| à e es 134 X Q., Feb., 1 | 225 iam 
kochester Railway CO...... . . . . 100) 6,000,000} 6,000,000] ............ %% eee 11000000) 8, 15,1% . ч, Feba *. и ү 
Reading, Pa.—Mar 21: бам York. Mar. 21: . 0 
j Reading Traction Co...... .. i son Elec. П'Е Oo., New York.. І | Р 
Ков ete cc] ug Тоо "шын" АЗУ | ш [goon Ore Mpina Gol sn 4o spe % Ow. is hor” Ө 
Киз Y өл EN лр поша M | 2 [|Ешвоп Electric Atorage бо... | o | зу. | 7T 24. 8 
t. o.~ Mar. 21: eneral Electric Co .... . com soe ete ойе сз КОР . ni 
10,000,000, 80, 460.0002 (Y 
Fourth Street & Arsenal Ку........ General Electric Co.............pfd ‚460, % Q., Aug, 1898. | #274) 88 
Joderson Avenue Ку. Co.. dee э теу узу» IO. TN se guae. Anterior Conduit & Insulation оошо 1 3% & &., July, W. | .. 00 
Lindell ну. e NRA „ 100 2.500, 000 2 400.000 i Fy, ос s Ls n Elec. Lt. & Pow. Co... ..pfd id E т ' . өле 41 |.. | 
National ilway Oo.. pecepevesevere, о 2,500,000 2'479'00011 25 Jan 198 Plttsburg Pa Mar 21: See ee e ое oe oe | *. 
Cass Ave & Fair Grounds....| .. | 2,500.000| 2.500.000 , ә s. \Певћепу Соп E ty Li ht Oo : cst 
Citizens’ ecccestedoopvese 6909059900 66 100 ,000. M " 3 кн ee EREEREER d Ge y ИР; 
St. Louis RR... оноо о ооеооо е е 100 4690000 20000. 000 ; ni” Tan 98 95 105 East End Electric Light Co. со 988 J. KJ 107 5 Ü ut 
Missouri RH Qesototessocsos tert eain 50 2,400,000 2,800,000 195 Jan. 198. . 170 172% Philadelphia Pa.—Mar. 21 2 ? * өө 0 2S n 
People's КК. Oo. Vus da eiue 50| 1,000,000, 300.000 50 C., E 189 Ed Electric Li pu 
Soutbern Electric Ry. ere оер. com. 50 600.000 500.000 * 7 Ы 50 a 5 бн C L ы Co. TIT 2 000. 000 144 = > NOE 
Southern Electric Ry. . . . 6 % pref.) 100) 1. (00,0 0 1,000,000. L4 &. Jan., „8. 00 „ Б сус се ыт 8,500,000 eon As кете 
St. Louis & Suburban Ry. . — . 100 2.500, 000 2.500.000 э 79, eg 49, 58 102% гр r 5 Co.. . pfd. 8.000.000 seassa ||| ° <ceesevs 21 72 N 
Union Depot RR QU зена елее ЖОКЕ, 100 4 000 000 4.000.000 8 X A., July, i 55 * enna. “у t. Pow. Co. ». COM. 5.000.000 е ee | eeceoe 28 21, uw n 
^^ 000, - y, 98. - 175 Penna. Ht., Lt. & Pow. Co td. NU. wee |50c. p. sh., Oct. 97 11 22 NA 
San Francisco, Cal.— Mar. Northern Elec. Light & Power Fo. Pire eed .. -ee |6 %, Oct., 97. 69 i 
California St. Cable RK......-.. . . 100 1,000,000} 600, 000 500. month! 107% Southern Elec. Light & Power Oo.. 187,500 eque dis. Јар.11'97| 186 14. ^- т 
Geary Street Park & Ocean RR..... ‚| 100] 1,000,000] — 875,000/$2.50 share 156 10 | Miscellaneous. Mar. 21: , ees A 79 3 
Market Street Hy „%%% 100 18,750,000 18,750,000 Q 600. per М . 5314 Brush Electric Co . • + s 
Presidio & Ferries RRR. 100 1,000,000 550,000 * hare. 4 ee B id TT FO Ca eeerennves овоооооо LEN 
L] IYW] овевев 'TTTTTETTITTI] 10 r geport (Conn.) Elec. Lt. Oo.... ' 500.0 i Tu sn E ds: M ~ 1. 
Scranton. Pa —Mar. 21: Edison Iig. Co. (8i. Louis)... ..... n E NU 83x 83 ec 
Scranton Railway Co. . . . . 50 6,000,000 y Electric Mfg. Oo..............| 2 es — j т 
О оп & Carbondale Trac. Oo.. 100 800.000 9899 000 . 10 12 Karora ae Elec, Light o s %% z B А a 
. UUU]  .eveoco „ „ 66 „„ ee . . e JO.. Y feet tm 7 "та 
5 2d. ns 17 F КЕГЕ 9 11 NEM Haven | Prov, Elec. Lt. Co. oe 1090 5 ae ив“ ve p 
Springflel . Nar. 21: arragansett (Prov., RI.) Elec. Co. apenas DS | 
Вһоде laland Elec. Protec. Oo...... 1,200,00..| ...... |2% Q., Oct., 98s. | 82%] 85 ^ a 
5 5 = өөн ‚| 100, 750,000 750,000) ............. е — | 11 Ros ТА сеооа све 1. 000. 0000 2 à | 108 100 85 
pre ng е EE T. 2 Th onto a ec Light Co es , * paces 3 ? 
omson-Houston Welding Oo...... 1,085,000] 1,085,000) 124 % Q 18296] 186 us 
Springfleld Street Ry... ...... ...... 100 1,000,000, 1. 000, 0000 .. T з || Woonsocket (R. I.) Electric Co..... essees cusses (8% 8, Рес. 1,'96 |.. Tics M | 
Springfield, Mass.—Mar 21: e we ee se... . 90 xs ай i i 
Springfield Street R ñ4 100, 1. 200, 000 1, 166, 7008 % A. 2% 210 : 1 
Toronto Canada. Mar. 21: ALLIED INDUSTRIES. D 
Toronto Ry. Oo. . . 100} 6, 000, 000 6, 000, 000 14 X 8. 91 100 Boston Mass.— Маг. 21: 4 up 
ST у ay po e*ocesc|** * *** 4,000,000 4,000,000 4 & 8. 260 261 eee ae heed Oo... xo 80 10,000 000 07 de. 
8 . C.—Mar. 21: з . ug rties.. .pfd| 100 І 248.7 Р зе б 11 
Bu mus Goch MA Au) 50 500.000 5000000 . . ет 25 United ÉleciricSecurities Co.. vid. 100 өлөн чш MOT X [c^ d | 5 
Capital Traction Co коа 100 fi. 000, 000 12,000,000 85c. per sh, Oct, 97. 1034) 70% |New VOK. iar. 21: An 
Columbia Ry. Co 4»e2506*20229090959 € жое 50 400,000 400,000 * е Е 70 75 4 Consolidated Ele tri 
Hekington & Soldiers’ Home Ry....| 50| 707.000) 652,000) ...........- 7 oo КОО i 
Georgetown & Tenallytown Ry.....| 50 200,000 200.000] ............ hi аз Safety Саг 1 И РОТУ ТЕ one Bern ^ r Е 
Metropolitan KR. Со............. . 50| 1,000,000; 48.9.0 % Q. uj |18 (Worth g & LightingOo.. 100 ;..... |... | e | 
18 orthington Pump Co........com. 100 e — — 92 | 95 та 
Worcester, Mass.—Mar. 21: Worthington Pump OCo..........pfd| 100 оо 2.00000 MÀ T a bn 
«Worcester Traction Co. . . . .. com. 100) 8,000,000) 8,000,000) _...........-..... 16 1s Philadelphia, Pa.—Mar. 21: БЫ nu ia i 
Worcester Traction Co......6 % pfd. 100 2, 000, 000 2,000,0008 % S., Feb.,'98. |93 | 95 [Acetylene L. Н & P. C. Ss cud 
Worcester & Suburban Street Ry...| 100 550,000) 542, 500 4€ X, é à 85 - Electro Pneumatic Tuus е0 ра 1. 000. 00000 весе b . To 
Wilkesbarre, Ра.— Mar. 21: United Gas › Improvement Co. .serip 10000 00 . . "E “л 
barre & Wyoming Val. els mmerci ‘l ае Wes 85 А 
Wilkesbar yoming Val. Trac.| 100| 6,000,000} 5,000,000} 15€, Jan., 97. м | 29 ||Welsbach Commercial O9. .. oad 8,500,000 „ 10 | 11 Ve 
„ Unlisted. 1 Paid in. 1 Full paid. | Outstanding. e Light Со. 8 825,100 a 3954 P fas 
a Leased to Hestonville, Man. & Fairmount Paesenger Ry. for 6 X on stock . „Oanada. ...... 500,000 кейн Ек в и 
b Consolidatic:. Electric, People’sand Philadelphia Traction companies. Fixed harrek Pittsburg. Pa.—Mar. 21: Tens 
end all indebte ness of constituent and leased companies assumed by Union Tracti i Oarborundum Mf | 
рапу. y on on Com- Standard U d g. Oo.. "e оозе о о 100 200,000 200 . i 
e ractiallg а sparga oare Бу Dion Traction Company JJ ra | 
о nkior uinwar азае A — ; үг 
є ed to Electric Traction Company. nger Ry. assumed by Electric Traction Co. . Mar. 21: irn 
Controlled by Frankford & Southwark Passenger Railway СНАУ, Е S Oar Co. . com. 100] ..... 1.000.000 16 | 18 зи 
Leased to People’s Passenger Railway at $5 per share. ' Billin LE Swe th Car Oo........pfd.| 100 800. 2% 65 | 70 153 
f, Majority of stock owned by People's Traction Oompany Consol. Св neer Со....,.......... е аа 88 141 Ал 
i eased to Union Traction Company. s Johne. Pratt eating Co. 1 000 1,250,0 1 7 F p. 98 85 |87% 
j Lease 5 . Oompany. *Pratt & Whitney Go. e 100K. узе , * eb. 08. jus 
44 Lease о nite raction at a ren 1 of 810,000 : эое» ө ө о ө ө „ COM. 100 ысы: ' TT T cone oe M k 
: e. 200 and $80,000 per annum thereafter, payable е, raueal a anie ы SIR F PUNIRE ма 100] «1 5 "| aces d 1. 30 ч, 
en , Ulwell-Bierce Oo.... . . . pid. „ 96 | 96 э} 
k Dividend of 10 uaranteed by Beading Traction Company. hults Belting a N -pfd. 1 — . |2 % Sept. 1, Ф. 107 [А "ee 
%%% 2 | — 
Е E 96 eve ic ө елй 


1 Hvidend of 6% guaranteed by Reading Traction Company. 


m Leaced ond operated by the Seranien Rellwey Oowpeny, formerly Berpaton Trae, Оо) / Unlisted, - 


— 
MAROR 23 я 
1898 
| 
DLE 
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к р convi — Бо. oe н te PAS 
3 rrlelt Turm ö E 
Мыл; k- у Troy Ol day eee P Кус” pared 5a. M NGER 
Mi 1 e way € RiR- i mtg. бе | "750,000 $29,000 RAIL 
8 ' 7 Pri $c Se exe mtg. ба, 850.000 427,500 1905 WA 
ew IT nel „Ьу Alba . 180 56 150° iS d e N y 
jue А y Ry and n ,000 850 1947 .& A l D ew 
h . у.Со. 1л yR . ,000 NV J ~, ate О 
" ter y. Co oe 150 l I. IM . ZB 0j plea u 
£a est 000 919 &N 11 С nal / Quo n tho 
| ва guar. "000 118 N. 4 ZR 28) Е & С tat SL rized 
| Itim r. b eee 19 N v Tx гевсе lai ion— A . 
y ' M EN fe 55 born Mas i Iss 
9 | Date oj ore M "TIT . N k 1714 "n woe Or City R e RR ar. 14 пеа. D Int 
. TP ынан» Ры R. "ES D 85 ы. New Ori City Hs oam ТРУ ia 1898. ; пе . 
47 Жага А „ m "acsi . 
ч timo S rdi . X Orleans k y & Lake k guten, Aon $150,000 . | Asked. 
| i pma n Ist m : ean s&Ca Eri d E.g ә * ' 
x +Ва Co бе. Erben tg. tSt. С в Ка! rroll R. st m ENET T $150 
| l. Tr. „Мо ..Exte Ist m g. 68. 2 . Char] lroad tonR -lst m tg. 6s 5.000.000 50,000 
| + e . a, за 00000 | lea 500 In ex ER t M EM 116,500 8.000 00 18 M. 
Q re ntral ore Traction n 8.6, 1, ,000 2,000 Naa Oniy in encro Poate VOA g. Е. бн. 5,000,000 ee ++ 1240 
"n КУ sui э; чә 5 7 pees 100.000 1911| M оер Li aut е" 6e. 850,000 None 13 5 
"n N „ "бв. 750. ANO. Hoa T. Se de e N ,000 ОП on laos 
pee Lake land El — 300 080 1.750.000 |191 МАНИ; | T" „ New Ye tire New Or) о 350.000 |1907 F. & D. | we) d 
MFG , — tan Ry V gt mtg. g. 5s 96.000 pee an Ms Y S. | 104 уулар ! Quotati ОРК 75.000 1912 J & А. 96 110 
LET | he = . 333 “sm 80 uw ED. 11 pue JA vue pp ag fn ion— M; 1900 J. & D re 977 
| оз he Cs nb: imer g . 100000 1 500,000 19 | eM . Sey oe 2r, в EAD. |108° А 
the Ace KI d aeg T T . 1.850.000 788805 1932 М & J. ? TM 578 888 road way &7 rook] n).lstg mp. ° Di 
i Я 7 І 1. ТИ B way th y ge g. 5 z 
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NOTES FOR INVESTORS. 


PASSENGER RAILWAY. 


Amount, Interest Late quotations for copper Electrolytic, 111011 
| SSS, n res " are Н ec ro c Q.; ' 
NAME. el Issued. |Due| periods. | Bid. | Asked. ing, 114с. ' 7e. Lake, Ie; саң. 
The underground trolley service is to be installed on the Eighth i 
St. Louls. New York; the present week. ghth Avenue line, 
Date o/ Quotation—Mar 21. 1898 The Frank ford & Southwark Passen i i 
i ger Railway Company, P i 
Fourth St. & Arsenal 83. Ry. Ist mtg. бв. 950,000 $50,000 1908 J. & J. 80 85 declared a dividend of $3.50, payable April 1. у pany, Philadelphia, has 
Jeferson Avenue Ву............ Ist mtg. 5a. 400,000 400,000 |1906 M. & N. | 101 108 ; 
Lindell Ry. Co.... lst mig.5e| 1,500,000 1. 500.000 1911 F. & A. | 1033, | 107% The capital stock of the Buffalo, Hamburg & Aurora (N. Y.) Electric Railway 
Misyour! ЕВ. Со. UU aW ig ay 1,000,000 | 700,000 |1916 M. & 8. ^| 106 Company is to be increased from $200,000 to $400,000. 
Mound City 000 Ist mtg: 6s. 400,000 800,000 1910 A. & О. | 102 1 i : i 
eople'e RR. Со..................... let mtg.6s.| 125.000 125,000 |1902) J. & D. | 98 101 ш "^ s: e i eii E of the Bell Telephone Company, at their aunual 
[People’s RR. Co 2d mtg. 78. 75,000 75,000 1802 M. & N. 97% | 100 сеппк to be held: March 29 will nol be asked, Lo wat Boriso ап increase in the capi. 
People's RR. Coes: Cons. mig. ба. 1,000,000 800,000 |1904 J. & J. tal stock. 
. Louis . St. L. Electric. lat mig. 6». 75,000 75,000 1905 J:-& J. | 100 102 In the New Jersey Legislature on the 21st inst. the Squire bill thori 
St. Louis RR. Co. . ...... lat mig. 58. 2,000,000 » | i iddei ceed ii the Hii re 
St. Louis & Sub. Ry. ist mig. C. 58. 2.000.000 000 EH MN 100% 10285 sale of trolley rond franchises to the highest bidder. was p in the House by a 
St. Louis & Sub. Ry. . . . 8 Income 5s. 800,000 | 300, 000 Ut 60 6⁴ тосо а : 
HSouthern Electric Ry. Cons. mig. вв. 500,000 909 M. & N. 113 115 There appears likely to be a default in the interest on the Louisville Railway 
Taylor Avenue St. Ry. . . Ist mtg. g. бв. 500,000 „000 19180 J. & J. | 110 111 common stock on April 1. The directory is divided on the matter but the leadi 
nion Depot RR. Co.. Ist cons. mtg. 68. 1,091,000 900 A. & O. 103 104 members are said to be strongly in favor of it i 
Union Depot RR. Oo......... Cons. mtg. ба.| 8.500,000 | 1,787,000 1918 J. & J. | 11254 | 118% i ; | 
fOontrolled by St. Louis RR. Оо. The American Bell Telephone Company has declared its regular quarterly divi- 
Controlled by Union Depot RR. Oo. dend of $3 per share, payable April 15. The transfer books close for the annual 
Controlled by Lindell RR. Co. meeting on March 24 and reopen March 30. The books will be closed for dividend 
180,000 in escrow to retire lst & 2d March 81 and reopened April 15. | 
m * * E eg е ч 2 е 
800,000 in escrow. The Cincinnati Street Railway Company has decided upon a further issue of new 

900,000 in escrow to retire Ist mig. stock to the amount of $656,000. After this new issue there will still remain of the 

oda. authorized capital of $18,000,000 to be issued $944,000. At the meeting cf the di- 
San Francisco Cal. rectors on the 15th the usual quarterly dividend of 13 per cent. was. declared. 

Date of Quotation— Mar, 1498. The Edison Electric Illuminating Company of New York reports for February: 
California St, Cable ВВ.....1в% mtg. g. 58. 1,005,000 900,000 |1915| J. & J. 118 Gross earnings, $250,850; expenses and taxes, $122,307; net earnings, $134,573; sur- 
Hee CIS Hotie Rya 2 nu te i 99 005 651000 1821 MOS 116 TH po for 5 $59,998. For the same time in 1897 the gross earnings were $212,- 
Market St. Cable Ry. CO.. Ist mtg. g. 68. 8,000,000 | 8,000,000 1918 J. & J. 128 | 129% $73 933 penses und: NASER) OD Xd; пе: CAEDIDRS SETS ONT: а сема 
t Metropolitan Ry. Co. Ist mtg. 200,000 |  ......... [|| . |]... онр 
fOmnibus Cable Co. . lat mtg. 68. 2,000,000 | 2,000,000 1918 A. & О. | 123 | ...... The bill granting franchises to street railway corporations which has passed the 
f Park & Cliff House ВВ........ lst mtg. ва. 350,000 850, 00 |1912| J. & J. 109 | 10914 New Jersey House limits the time for which corporations may use ог occupy any 
f Park & Ocean RR... . . . . . .. lat mtg. 68. 250,000 250 000 1914 J. & J. 110 | 115 public street or highway under any consent, permission or franchise hereafter 
f Powell St. Ry. . . lst mtg. бн. 700,000 700,000 |1912 M. & S 119 122 rauted. It limits franchises to 25 I e , in tb he bill will 
Sutter St. Ry. О0............... Ist mtg. g. 58. 1,000,000 000 |1918 M. & N. 1094 110 E М оиы уема AE nel сена сване 

1Controlled by Market St. Ry. Со. through the Senate. 
Washington D.C. In a decision just reached by the Massachusetts Railroad Commissioners the 

Date of Quotation—Mar. 21, 1898, Holyoke Street Railway Company is authorized to issue $100,000 additional stock to 
Beli Ву. Содадан O.. a mig 5а. 500.000 450,000 1920 J. & J. 5б & capitalize the floatirg debt incurred by construction. Tbis makes the total capital 
Colaba hi re mig. 68. 500.000 500.000 1914 A. & 6. 120 of the company 8500, 000. The Commissioners have fixed the market value of the 
Eckington & Soldiers’ Homo. mtg. 68. 200,000 200,000 1911 J. & D. 85 100 new issue at $125 a share. 

Metre ng ав RR. Co Coll ts nee 500,000 500,000 |1901 J. & J. 120 | 122 The announcement has been made that in case the Manhattan Railway Com- 
1850, 00 in escrow to retire lat mig.bds. pany declines to accept the terms otlered by the Rapid Transit Commissioners as a 
Miscella neous. means of increasing speedy transit facilities in New York City, two syndicates have 

Date of Quotation— Mar. 21, 1898. offered to take the matter in hand under the modified terms of the bond, aud go to 

Bridgeport Traction Oo........18$ mtg. 58.) 2,000,000 923 J. & J. 102 104 work promptly on the underground or tunnel system. 
Buffalo (N. Y.) Ry. Co......Cons. mtg. 58.) 5,000,000 931 E. & A. 109 | 10 The Louisville“ Commercial" states that“ the Louisville holders of the pre 
tCitizens’ St. R. (Ind! polſs). Ist cons. m. 55 4 000,000 933 M. & N 70 75 fi 1 and . М | 
о St. Ry. (Buffalo)..1st. mtg.5s.| 8,000,000 | 2,366,000 1982 M. & N. 107 108 erred and common stock of the New Orleans Traction Company are placing their 
Columbus (O.) St. Ry......18t cons. g. 59. 8,000,000 | 228100011932 J. K J. | 95 100 stock in the pool very rapidly. There are 33,000 shares of the stock held in Louis- 
Consolidated Traction (N. J.).18t mtg. 5, 15,000,000 13,985,000 193 J. & D. 102 102% | Ville, and the stockholders’ committee, composed of George W. Norton, John Rus- 
IOrosst'n St. Ry. (Colu's, O.).18t mtg.g.55| 2,000,000 572,000 11933, J. & D 95 98 | sell and Col. St. John Boyle, will be satisfied if two-thirds of this amount comes into 
Denver City Cable Қу........ Ist mtg- g. 68. 4.000,000 3,800, 000 1920 J. & J. 98 97 the agreement.”’ 
Denver Соп. Tram’y Co.. Con. m. g. 58.| 4,000,000 922.000|1933! А & О 93 97 ; ; i i 
Louisville (K y.) Ry. Ist cons. mtg. E. 58. 6,000000 | 4,981,000|1930 J & J. 113 11375 It is stated that a commercial company has been organized in New York under 
то St. Ку. Іні сопа, mtg. Е. 5н 5,000,000 | 1, 050, 0001919 J. & J. 92 91 | the name of the Russian-American Trading Company, with a capital of $5,000,000; 
tNo. Hudson Co. Ry.(N.J.).Cons.mtg. 55 8,000,000 | 2,378,000 1928| J. & J. 102 104 sample rooms are to be established in St. Petersburg, Moscow, Odessa, Riga, Warsaw, 
No. Hudson Co. Ry. (N.J.)..2d mtg.5s.|  550,noo 550,000 |1928 М, & N. Astrakhan and various other parts of European and Siberian Russia. German trade 
No. Hudson Co. Ку. (N. J.). .. . . . Deb. 68. 500,000 439.0001902 F. & A. | 118 papers are saying that it is the object of this company to secure the control of the 
Paterson (N. J.) Ry .......Oons. mtg. g. бв. 1,250,000 | 1,000,000/1931| J. & D 10814 R - kets f hi pa А i f electric 
Rcchester (N. Y.) Ry. . lat mtg. 58. 8,000,000 2.000, 0001930 A4. & 0. 495 995% tussian markets for machinery, and to secure concessions for the erection of electric 
St. Paul City Ry... Oons. g. 5&.| 5,500,000 4.298, 0001887 ' 89 92 light plants, ete. 
St. Paul City Ry. .. ... Deb. g. 68. 1,000,000 | 1,000,000|1900] ....., 85 92% A mortgage from the Rochester Gas & Electric Company to the Rochester Trust 
& Safe Deposit Company was recorded a few days ago in the county clerk’s office at 


Rochester, М. Y. The amount of the mortgage is $300,000, and it is given to fund the 
floating debt of the company and for other corporate purposes. The mortgage 
covers all franchises, real estate, gas and electric plants, machinery, apparatus, 
wires, poles and mains, as well asa number of shares of capital stock in the Brush 
Electric Light Company. 

The annual reportof the Electric Storage Battery Company of Philadelphia tor 
the year ended December 31 last is most encouraging fur stuckbolders. Net earnings 
after the payment of fixed charges amounted to nearly $322,000. Sales in 1897 ag- 
gregated more than $1,000,000, and were $455,000 in excess of the sales in 1896, an 
increase of nearly 80 percent. Net profits for tbe year amounted to $340,000, an in- 
crease over 1896 of more than $190,000, or about 130 percent. After charging off for 
depreciation, etc., about $65,000, the company shows a net surplus for the year 1897 
of about $253,000. 

The Asbury Park & Belmar trolley road, sold by order of the U.S. Court, w 


1$1,000,000 in escrow to retire lst and 
d mtg. bda. 
[$800,000 in treasury. Bonds guar. by 


Buffalo Ry. Co. 
(8760,000 in escrow to retire bonds of 
O. C. St. RR. Co. 
[$57,000 in treasury. 
$950,000 res' ved to redeem prior liens. 
113620,000 in escrow. 


With int’rest 


ũũ 8 
ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 


Date of Quotation—Mar. 21, 1898, 
Edison Еее. Tiluminating Oo. Бока | 10,000.00 | 8,780,000 пев) meme 10 |... | been purchased by Col. B. M. Harvey of Asbury Park and Acton C. Hartshorne о 
Pittsburg, Pa Freehold, N. J., for $53,000. The sale was the culmination of several years of litiga- 
f Quotation — Mar. 21, 1898 tion. It is generally understood that the sale was in the interest of the Atlantic 
Date of Quol inn Coast Company. It is probable that the Atlantic Company will operate a trolley 
Allegheny County E е 9900 e 1813 x pan 105 |...... road all the way to B :1mar, making a continuous trolley road from Belford on the 
Allegheny City Electric Lighi............ 8. , es. |19 e Bay Shore through Red Bank and all the Monmouth resorts except Spring Lake an 
Westinghouse Elec. & Mfg. Co..Scrip 6s. 195,570 | ...... |...... M. SJ... 4 Ses Girt 
Miscellaneous. (Маг. 21. 1898 ) ' The lease of the Second Avenue Railroad Company to the Metropolitan Street 
Edison EI. Lig. 855 N an n 85 12000 о ооо oe сс 1855 Railway Company, both of New York, was filed with ih Sotretary of Slate at Albany 
9 1 GS IE "Oo. I E 2.500.000 | 1,500,000 1940  ......... 111112 on the 19th inst. The terms of the lease are that the Metropolitan Street Railway 
Edison Electric Light (Philadelphia). 2.000, 000 „ö 13 Company shall control the lines of the Second Avenue Railroad Company during 
Edison Ilg. Co. (St. ILouis) ооо оз 4,000,000 Vasa 1923| F. & A. 60 61 the unexpired term of the company's charter in consideration of the payment to it 
Mo. Elec. Lt. Co. (St. І.опіч).. 196 mtg. бај 500,000 esses [1909] А. & O. . d of an annual rental of 8 per cent. on the par value of its capital stock fur the three 
Mo. Elec. Lt. Co. (St. Louts)...2d mtg. 68. 600,000 | ....... 4. |1921 ©ту. | J years commencing March 1, 1898, апа 9 рег cent. thereon yearly for the remainder 
5,000,000 .... К-да шаи» 75 90 of the term of the lease. 


United Elec. Light & Power Oo(N. Y.).. 


TELEPHONE AND TELEGRAPH. 


Miscellaneous. 
Date of Quotation—Mar. 21. 1898. 
American Bell Telephone. . . . ... 78. 
Northwestern Telegraph Со................78. РРА 


& N.. Telep & Telg Co. gen. mtg. 58 sessao esso ео eres TIT 108 eres 
Ny & Potomac Teleph. Co. . 56 ... 11911 J. & D.] 108%} .... 


Chesapeake 
ALLIED INDUSTRIES. 


The North & South street railway bill has been reintroduced in the municipal 
assembly at St. Louis, and is now backed by an organized company. The name of 
the new applicant for the sweeping street franchise is the Central Traction Company 
of St. Louis, capitalized at $100,000. The incorporators are Finis E. Marshall, L. B. 
Tebbetts and John H. Blessing, of St. Louis; R. M. Snyder, of Kansas City ; Jules 
S. Bache and H. Staples Potter, of Boston. The new bill differs in several respects 
from the old one which was vetoed by Mayor Ziegenbeim after it passed both houses. 
Among the ditferences is an increase of the compensation the city is to receive from 
$750,000 to $1,000,000. 

The Edison Jr. Incandescent Lamp Company has issued a circular calling for 
subscriptions to its stock. The company is incorporated under the laws of West 
Virginia, with a capital stock of $1,500,000, with shares at the par value of $100 each, 
of which $500,000 is to be non-cumulative preferred stock. Of the preferred stock 
#250,000 is to be retained in the company’s treasury for future use, and $250,000 18 
offered for subscription at par and a bonus of 20 per cent. in the common stock. The 
circular states that the business of the company secured during the last few mon 8 
will pay good dividends on the stock now offered for subscription. The money raised 
by the sale of the stock is to be used as follows: 550, 000 for the expansion of 
business, and $200,000 for construction, equipment and operation of factories. 
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EDITORIAL NOTES. 


Shortly after the telephone made 
The its appearance and was found 
Telectroscope. to be a commercial necessity, 
numerous inventors turned their 
attention to devising some means, through the 
medium of electricity, whereby a scene or portrait 
could be reproduced at a distance. Several methods 
were from time to time suggested in which sele- 
nium invariably played an important part, owing to 
the peculiar quality which this substance possesses 
of varying its electrical resistance according to the 
intensity of light thrown upon it. In one rather 
ingenious but crude method suggested, the trans- 
mitting and receiving apparatus consisted of two 
selenium plates in circuit, divided up into minute 
squares, each of the latter being connected by a sep- 
arate wire to the corresponding square upon the 
second plate. It was inteuded by such an arrange- 
ment to reproduce on the receiving plate by clectric- 
ity, and through the medium of the connecting 
wires, any image which might be reflected or thrown 
on the transmitter. Although theoretically such an 
apparatus should accomplish what was expected of 
it, provided the squares were minute enough, as will 
readily be seen, it necessitated the use of an im- 
mense number of separate conductors, the difficulty 
and cost of sorting and distributing them being con- 
sidered insurmountable. 

Herr Szczepanik, an Austrian Pole, has recently 
devised an instrument which he calls a fernseher or 
telectroscope, and which is said to do away with 
many of the objectionable features previously men- 
tioned. His apparatus, which allows of pictures 
being reproduced over almost any distance, although 
far less complicated than апу system previously de- 
vised is necessarily more or less intricate. Herr 
Szezepanik makes use of four mirrors coated with 
an opaque substance, two located at the transmitting 
end of the line and two at the receiving end. On 
the coating of two of these mirrors numerous par- 
allel lines are drawn by means of a knife or needle, 
all those on one of the mirrors being at right angles 
to those on the other, thus exposing a large number 
of narrow linear strips of reflecting surfaces. This 
is to allow of only a single line of the object under 
observation being exposed to the reflective influence 
of the mirror. The first mirror in which the object 
is reflected is pivoted and constantly made to oscil- 
late by means of an electro-magnet. Thus the lines 
of the scene or picture which is being transmitted 
are continually changing. Each of these single line 
reflections is broken up into a series of points by 
means of the second oscillating mirror, which is 
located at an angle to the first. Thus, owing to 
the fact that two lines intersect each other in a point, 
only a single point of the reflecting line of the first 
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mirror will appear in the second, and therefore the 
ray corresponding to that point alone will be re- 
flected from the second mirror. 

This ray of light, which corresponds to a given 
point of the image which is being transmitted, is 
made to generate a more or less intense current 
through the medium of a selenium cell. A common 
form of cell consists of a number of brass disks 
mounted in a cylindrical column with intervening 
sheets of mica as an insulating material. The alter- 
nate brass disks are electrically connected to form one 
electrode, the remaining to form the other, the whole 
being securely clamped together and covered with 
selenium while hot. As previously stated, the 
peculiar property of selenium is that its ohmic re- 
sistance varies with the intensity of the light to 
which it is exposed, the resistance being usually 
about twice as great in the dark as in the daylight. 
Thus when a cell of the above nature is connected 
by means of suitable conductors to the receiver, the 
light rays are converted into electrical impulses «f 
greater or less intensity, which are again reconverted 
into light rays at the receiving end by means of an 
electro-magnet. This is accomplished by the mag- 
net moving a prism located in front of a strong 
white light, the latter naturally being broken up 


into the seven colors of the spectrum. As the prism 


is made to move through the medium of the electro- 
magnet, it will revolve just far enough to bring the 
required color into view. The color would now be 
reflected in one of the two mirrors, which are made 
to oscillate synchronously with those on the trans- 
mitter. In this way each point of the picture in its 
natural color is reproduced by the two receiving 
mirrors and reflected upon a screen. As the Separate 
points follow one another with great rapidity, the 
observer, so it is claimed, will take in the impression 
of the entire picture. 

By constantly reproducing the effect the piotuie 
may be made to last as long as desired. It is said 
to be no more difficult to reproduce a moving picture 
than a still one, for according to Herr Szczepanik it 
is the actual picture which is reproduced and not a 
mere record as in the oase of the oinematograph. 
The inventor moreover claims that there is no limit 
to the distance at which the apparatus may be suc- 
cessfully operated. 

It is claimed by those who have had an opportu- 
nity of examining Herr Szezepanik's apparatus, and 
watched the transmission of an image, that the 
colors in the reproduced picture are not always clear 
and the objects reproduced do not remain steady but 
are constantly vibrating as in the case of cinemato- 
grapbio images. This defect will, however, undoubt- 
edly be remedied at some future day by the inventor, 
who is constantly seeking to improve and simplify his 
apperatus. If Herr Szczepanik bas succeeded in ac- 
complishing what is claimed, he has solved a prob- 
lem upon which inventors have been at Work for 
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years, and has given to the world an invaluable inven- 
tion. The usages to which this apparat us could be 
applied are both numerous and interesting. In a 
commercial way іё would enable of business beirg 
transacted as safely and conveniently at a distance 
as over а connter, owing to the possibility of identi- 
fying a person, or even if neces-ary watching him 
attach bis signature to an important document. In 
the event of war such instruments could be l«cated 
at various points along a coast, and would enable a 
person situated miles away to detect the advance of 
a hostile fleet. Battlefields during aotioz, foreign 
ecenes or an eclipse of the sun might be observed. 
In fact, there are bundreds of uses to which the telec- 
troscope could be adapted if found to work properly. 
As we understand, Herr Szczepanik intends to ex- 
hibit hia invention at the Paris Exhibition of 1900, 
во that in all probability any minor defects in the 
apparatus which may vow be apparent will undoubt- 
edly be remedied during the next two years. 


& N * 


Of late years there would seem 
to be a growing demand for 
electrical machinery among 
the countries of Central and 
South America. About eight 
years ago Mexico suddenly awakened to the fact 
that the large water powers in that country were 
going to waste when they could be advantageously 
utilized for generatiog electricity for various com- 
mercial purposes. Ап electric plant was accordingly 
installed and proved so successful that others imme- 
diately followed. Some idea can be formed of the 
rapid strides electricity has made since then in 
Mexioo, when it is stated that during the last year 
the United States exported electrical machinery and 
apparatus to that country amounting to $284,714, 
end during tbe present year will in all probability 
ex port severa] times that amount, if the rumor 
js true thas the City of Mexico is shortly to have all 
ita street railways operated hy electricity at a cost of 
£3, 00.! 00. This aivauce bas been steadily made 
since 1890 in spite. of the peculiar character of the 
people, who bave the repu'atiou of ever making 
baste slowly. As Mexico a»ouuds in sources of 
water power aud is practically lestitute of fuel, 
the develepment along tins line was inevitable. 

Argentina is al-o beginning to employ electricity 
for vari: us purposes. Owing to the facilities that 
country possesses for procuring coal economically 
from Eugland, stram 18 mostly utilized for geuerating 
electro power. Altbough electricity bas been but 
recently adopted in tbat republic, the exports last 
year of eleotrical apparatus Пош the United States 
to Argentina awouvted to $157,501. | 

There aleo appears to be а growing demand for 
electrical machinery u Biaz.l, but thas country, not 
being во well situated аз Argentina in regard to the 
procuring of cheap fuel, the inhabitants are making 
some use of the limited water power available, Re- 
cently the M naos Railway Company was incorpo- 
rated at Albauy, N.Y., with а capital of $500,000, to 
construct and operate an electrio railroad in tbe 
oity of Manaos. Tous it will be seen that Brazil is 
awaking to the peoeseity of асори modern meth- 
oda, Daring the last year ше United States sold 
Brazil $110,460 worth of electrical apparatus, a con- 
siderable amount when 16 Is recalled that but a very 
few years have elapsed wince Ше fires generator wag 
started running iu that tropical region, 

Lima in Peru bas recently installed an electric 
light g plant, and Chili, Colombia and other South 
Amer can countries are also beyinniug to appreoiate 
the ad vantages of electricity, às Cau be seen from tl e 
tact th «s $66,081. worth of machinery of the abuie 
nature eutercd tbe latter country during 1897. 

The next new source o! demand will uuquesticn- 
ably be Africa. Ceitaiu sectlous of that Guutinen', 
notably Portuguese A[rica aud the Cape Culony, 
bave made rapid strides uf late iu industrial entcr- 
prises, іш шошзе yusutities vf iiou pipe and other 


Future Fields 
for 
Electricity. 


products being shipped there annually from this 
country. | 
Gold mining, which is carried оп on an extensive 
scale in certain portions of South Africa. should in 
the near future create a considerably increased de- 
mand for electrical machinery now tbat reveral eleo- 
tro-metallurgical processes have proven succes-fal in 
the recovery of that precious metal. It is therefore 
ouly reasonable to suppose that electricity will be- 
fore long be extensively adopted owing to its econ- 
omy аза motive power either for pumping water, 
propelling street cars or in gold mining. 
* 9 & 
For probably the last quarter 


The Holland of a century eerious efforts 
Submarine have been made by inven- 
Boat. tors, especially in England, 


France and in this country, 
to perfect a boat tbat could be operated successfully 
under water. One of the great difhoulties which 
had to be overcome was in finding a motive 
power wherewith to operate the machinery while 
the vessel was submerged. In most of the early 
attempts this proved to be one of the main difficul- 
ties, and it was not until electricity came into gen- 
eral commercial use that the solution was found. 

Mr. John P. Holland, who has been working on 
tbe submarine boat problem since 1877, has recently 
launched a oraft of the above nature which, so far, 
if we except an occasional slight derangement of the 
machinery, seems to have proven eminently success- 
ful. This boat, which by the way is the sixth that 
the inventor has built, is cigar-sbaped in form, 53 
feet in length by 10 feet 3 inches in width. Нег 
frame is of steel, to which plates of similar metal 
about one-balf inch in thickness are securely riveted. 
A small conning tower, two feet in diameter, rises 
from the middle of what might be terme the deck, 
and it 18 through this opening that access is had to 
the interior of the vessel. When running only partly 
submerged, the pilot can from the conning tower 
obtain a view of the surroundings. Just before 
diving this opening is hermetically closed. 

The boat may besubmerged either by ad mitting 
water to a number of tanks, or when properly bal- 
lasted may be made to dive by manipulating the 
horizontal rudder with which che is provided. This 
horizontal rudder also enables the vessel to be kept 
at апу desired depth below the surface. One of the 
inventor's aims in the construction of this craft was 
to allow of ber being run either entiiely on the sur- 
face of the water, in which condition she is ex pected 
to wake 16 knots an hour, or partly submerged, 
with notbing but the conning tower visible, or again 
entirely submerged. In the latter case her speed 
would be materially reduced, probably not exceed - 
ing eight to nine knots an hour. 

The necessary motive power for this submarine 
boat is obtained by means of a 50 Hp. gasoline 
engine and storage batteries, the latter Weighing 21 
tone, located in the bottom of the vessel and serving 
as ballast. When running on the surface the gas o- 
line engine is usually employed to drive the single 
screw, but when about to dive the engine is discon- 
nected from the propeller shaft and the motor sub- 
stituted. The boat is illuminated by means of eleo- 
tricity, and is also provided throughout with electrio 
bells for communicating purposes. When the vessel 
has been running submerged, and it is desired to 
come tothe surface, compressed air isadmitted tothe 
tanks containing the water, and the latter being ex- 
pelle d the boat rises to the surface. The crew are 
provided with fresh air from these same tanks, which 
contain sufficient to last them for nine or ten hours. 
In the event, however, through апу misbap of the 
air iiving out, a float is provided which could be 
attached to an air tube and sent to the surlace, and 
by tbis mea. 8 aircould be drawn into tbe interior of 
the ves:e . 

Cue ot Mr. Holland’s principal claims is that bis 
submarine boat would prove iuvaluanle in time of 
war and could destroy single-handed a whole fleet. 


From the euccessful tests which bave recently 
been made with this vessel in Staten Island Sound, 
it would seem as though Mr. Holland’s claims Were 
wellfounded. In the several trials this submarine 
boat underwent, it was proven beyond doubt that 
she could be made to dive or sink at will. The 
only trouble noticeable appeared to be with the ma- 
ohinery which, either owing to itr complexity or deli. 
сасу, was frequently getting out of order. This no 
doubt was in part due to the fact of ita being new 
and not in good working condition. 

Аз а motive power for submarine boats electricity 
as derived from the storage battery would seem to 
be everything that could be desired, ag it operates 
the motor without consuming oxygen, which js 
greatly to be desired where air is oom paratively 
scarce. 


Under the Searchlight. 


Notes and Comments on Various Topics, 


THE New York Commertial says: ‘Some беп. 
eral Electrio stock bas gone astray. It is ina 
freight car, and was lost somewhere between Sche- 
nectady and Worcester, where the General Electrio 
Company is setting up new machinery for the Con- 
solidated Street Railway Company. The stock is 
lost, car and all. If any one bas seen it wandering 
through the country he will confer a favor on the 
General Electric Company by sending a postal card 
to the Edison building, Broad street, stating where it 
can be found ’’ This is by no means the first batch 
of stock belonging to the General Electric Company 
that has gone astray. 

+ х + 

THE Philadelphia Record states that a four-inch 
circular saw for the amputation of limbs is being 
installed at the Emergency Hospital at Boston. An 
electric motor will furnish the power to run the de- 
vice. The saw will be mounted on a flexible shaft 
like that which а dentist uses, only larger. The 
bearings, in which runs the saw arbor, are attached 
to a handle by which the surgeon is able to direct 
the saw atany angle. Dr. Galvin and his assistants 
will be able to save considerable time by the use of 
this appliance. Not only does the saw cut much 
faster than a hand tool, but the beat of its rapid 
cutting sears the flesh and blood vessels and the 
healing processes of nature are advanced to a stage 
which by the old method is reached only after an 
hour or two. 


ж & + 


Directors of the General Electric Company intimate that 
the matter of General Electric deferred preferred stock 
dividends and capital impa'rment is now under considera- 
tion, and they express the opinion that these matters will 
be settled before very long. A prominent director says: 
„The company is now doing exceedingly wel! and I think 
the stock is now a purchase."— Boston News Bureau, 

IT is just such stuff as this that has been appear- 
ing in various papers almost word for word during 
the past two years. The General Electrio Company 
must certainly believe in the saying tbat there isa 
fool born every minute. 

+ + + 

A UNIQUE lawsuit is about to be brought against 
the Nassau Electric Railroad of Brooklyn. It is 
claimed that the above company is directly re*pon- 
sible for $500 worth of damage done to furniture 
and other hou-ehold effects in a dwelling located 
along the line of the road. The complainant, wlio 
by the way is a woman, states that on tbe day 
named in the complaint one of the trolley wires 
broke and the motorman gathered it up and wound 

is around a lamp-post directly in front of ber house. 
She claims that the electric current was communi- 
cated [rom the trolley wire to the lamp-post, thence 
to the gas-pipes which entered her house, aud up 
through the walls until is met a lead water pipe. 
The curreut expended its full (осе ор the lead pipes 
melting it so badly that the water escaped in large 
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quantities, She says that the floors and ceilings 
and all the furniture in two rooms were practically 
destroyed by the flood of water thus let loose. 


х ж + 
AccoRDING to the London Electrical Engineer, a 
new form of footwear is being extensively advertised 
in that city, known as the Galvanease genuine 
electric boots and shoes." The company exploiting 
this new form of footwear has gotten out a pamphlet 
to which опг English contemporary refers as follows : 
"The logic in this little book is worthy of notice. 
Tbus, we learn that ‘ motion is philosophically re- 
garded as the first attribute of life, An electrio cur- 
rent is electricity in motion, and it is an established 
fact that continuous currents of electricity actuate 
the circulation of blood, and are, indeed, the very 
propelling power which stimulates it in its onward 
course : therefore the blood is the life," but eleo- 
tricity is the life of the blood.’ Coming down to 
the feet, we learn that ‘the sole of the foot is one of 
the most delicate parts of the human eystem, owing 
to the quantity of sensitive nerves with which it ів 
supplied: therefore, as the eleotrio apparatus acts 
direotly on these nerves, it cannot fail to have a 
comforting and beneficial effect. Undoubtedly 
voltaic electricity is the best means of exercising 
electric influence on the human system, no shocks 
being felt. The reparative action of continuous 
current ’’ produces effects analogous to those of the 
natural currents in the body whilst the latter is in a 
state of rast, whereas the effect of the intermittent 
current (shocks) on the system is analogous to those 
produced by the discharges of animal electricity, 
owing to muscular exertion, and thus tends to 
exhaustion of vital force." Cuming to the con- 
struction of the boot, we find tbat one of the 
Pulvermacher Company’s ‘ band chain’ batteries 
ig inserted in the felé inner sole. The cells 
consist of equal lengtbs of zino and gil$ copper 
wire wound on a flexible flat band and separated 
from each other by an insulated thread. The mois- 
tore from the feet does the rest, and the mild invig- 


| orating currents for which the Harness electropatbio 


belts were noted are produced. The mechanical 
construction of this chain is not illustrated, but, 
like the Harness belt celle, ifa current is produced 
and applied continuously, fores are also produced, 
which are not wanted on the soles of the feet. No 
connection between zinc and copper and good faith 
on the part of the wearer are the great desiderata to 
make these hoots both harmless and useful, but the 
faith might be exercised on a pair of ordinary boots 
and the saving in first cost devoted to cbharity.”’ 


r 
DEATH OF NELSON W. PERRY. 


We are pained to have to announce the untimely 
death of Nelson W. Perry, which occurred at 7 
clock on Sunday evening at his residence in 
Brooklyn. On Saturday night Mr. Perry, with his 
usual love for research, was experimenting in bis 
laboratory. Daring the course of his work it was 
necessary to turn out the gas, leaving the room in 
total da kness. Mr. Perry becoming thirsty reached 
for a glass of water standing on a table, but by mis- 
take pi k-d up a glass containing bichromate of po- 
tasium which be drank. I vmediately recognizing 
the peculiar taste of the poisonous fluid, he announced 
tbe fact toa member of bis bousehold, and several 
physicians were sent for who worked unremittingly 
Over him for some hours. It was believed at one 
time that he was improving, but on Sanday he grew 
gradually worse and at the hour mentioned expired. 

Mr. Perry was exceedingly well known amoug the 
electrical fraternity and was extremely popular. He 
was born in Columbus, Ohio, in 1853, his father 
being Judge of the Supreme Court in tbat State. He 
received his education at the Phillips Exeter Acad- 
emy, Harvard University and the School of Mines, 
Columbia College. At the latter seat of leainirg be 
showed remarkable ability, graduating fiist in his 


class in a number of subjects including an ad vanoed 
course in physics. In 18-0 he was appointed to the 
obair of metallurgy at the University of Cincinnati, 
and for a number of years thereafter practised hia 
profession of mining engineering. During this period 
he did considerable research work in chemistry, and 
evolved a new method for making platinum assays, 
He also contributed several important papers to va- 
rious scientiflo societies. 

In 1887 Mr. Perry gave up mining engineering to 
go into electrical engineering, and for several yeaia 
thereafter was connected with а number of leadirg 
electrical manufacturing companies. In 1891 he be- 
сате connected with ELECTRICITY, first as associate 
editor, later as editor, holding the latter position 
until а few months ago. His excellent work in con- 
nection with this journal needs no comment. Mr. 
Perry's ability was well kaown. Не wasa mem ber 
of the A merican Society of Mechanical Engineera, a 
member of the New York Electrical Society, à mem- 
ber of the Institute of Mining Engineers, a foreign 
member of the Deutsche Gesellechaft für Cbemie of 
Berlin, and of the Societe Chimique of Paris. He 
was aleo a member of the American Institute ct 
Electrical Engineers, in which Society he took а 
leading part, frequently contributing valuable pa- 
pers at its meetings. 

Mr. Perry was married twice, and leaves а widow 
and three children to mourn his sad fate. The sud- 
den death which terminates a career во full of promise 
i8 to be deeply deplored, and ELECTRICITY tenders 
its sympathy and condolence to the relative3 of the 
dead man. 

The remains were taken to Cincinnati for inter- 
ment on Tuesday evening. 


THE MODERN FINANCIER WANTS ТО 
UNLOAD ON NEW ORLEANS NEXT. 


A wave of municipal financiering seems to be 
sweeping over tbe country and the modern financier 
has new opportunities without number for“ doing“ 
the public and increasing the pile already in his 
coffers. Is it any wonder that a few people are 
growing richer every day and the public at large 
growing poorer ? 

In Philadelphia some of the modern financiers have 
recently leased the gas works and formed a company, 
withfa large issue of stooks aud bonds, for manipu- 
lating the deal. Municipal owner-hip there is of 
course not now the thing—at least not until all the 
money has been made that can be made by the in- 
siders, and then, we suppose, the city will huy the 
leasing company out and another rake-off will be 
made by the insiders, 

We publish below an interesting and unique doon- 
ment from New Orleans. This is a ‘‘ peach’? in its 
way, and needs no xplanation any further than that 
All idea of the prioes to be paid for various private 
plants to be purchased by the city is omitted, either 
intentionally or unintentionally. 

Io our issue of January 26, 1898, we called our 
readers’ attention to the fact that a large part of the 
stock and bonds of what is known asthe Edison 
Electric Company of New O.leans, which it is now 
proposed to unload on tle city, was owned by the 
General E'eetric Company. According to their 5.h 
Annual Report, issued on January 3l, 1897, the 
above organization controls $3,871,000 worth of these 
gecurities. 

In view of the recent arrival at New Orleans of a 
private oar loaded with carb and containiug one of 
the slickest men in the business, we can but 
imagine that sugar, if necessary, will be used to 
push forward the electiic part of the scheme. If 
this rale to New Orleans of tbe lighting plants oould 
ouly be accomplished before the annual report of tbe 
General Electric Company appears, we presume prof- 
its, could again be made by making up the pros- 
_pective value of New Orleans lighting securities, 

This isa funny world, surely, but it is funnier for 


trical securities are dead slow on the New York 
Stock Exchange, it is but natural that a market 
should be found for them among the various mu- 
nicipalitieg. 

Among the men whose names are suggested by the 
80-called Improvement Association for the first 
Board there are undoubtedly a large number who 
would jastly refase to have anything to do with suoh 
a sobeme were the matter only placed before them in 
the proper light: 


THE MUNICIPAL IMPROVEMENT ASSOCIATION 


Of New Orleans (Р. O. Box 1020). 


Wm. B. Bloomfield, Presi lent. 

I. L. Lyons, First Vice. President. 

Geo. Lhote, Second Vice President. 
Hugh McCloskey, Third vice President. 
Lewis Johnson. Fourth Vice-President. 
Herman Meader, Fifth Vice-President. 
T. J. Wood ward, Sixth Vice-President, 
E. F. Kohnke, Seventh Vice-President. 
R. B. Jones, Secretary. 

Julius Weis, Treasurer. 


ORDINANCE TO INSURE MUNICIPAL OWN- 
ERSHIP OF PUBLIC WORKS. 


EQUAL PRIVILEGES TO ALL. 
TO NONE. 


SPECIAL PRIVILEGES 


The Daty of the Convention to Grant New Orleans 
а Board of Pablic Works. 


The Citizens of New Orleans should not Divide their 
Forces on Separate Bills, but should Concentrate 
upon One Ordinance to obtain Municipal 
Control of all Publio Works. 


NO WASTE AND EXPENDITURES FROM CHANGE OF 
ADMINISTRATION—TAX REQUIRED NOT TO EX- 
CEED TWO AND ONE HALF MILLS—REDÉMP. 
TION OF ALL BuNDS GUARANTEED 
BY 1950. 


By this Ordinance the Public Schools of New Orleans 
will receive about $75.000 additional to their 
present fund. Employment will be given to 
thousands of laborers. Every Cilizen and Mem- 
ber of the Convention should oppose all bills that 
do not provide for the Municipal Acquisition of 


the Waterworks, Sewcrage and Other Public 
Works. 


To the People of the City of New Orleans : 

It is an unpleasant fac& to state tbat the city of 
New Orleans has been for the past twenty years one 
of the least progressive cities of the United States. 

It bas declined in population from sixth place to 
twelfth. 

The city of New Orleans lacks that progressive 
character which attracts Population and manufao- 
tures. 

A mighty effort must be made to place our city in 
the front rank of American cities, 

About а year аро The Municipal Improvement 
Association, of New Orleans," was formed for the 
purpose of devising plans for the benefit of the city. 

They have prepared an ordinance, to he brought 
before the C^nstitntional Couvention, Providing for 
a Board of Publio Works. 

It was published expressly for every oitizen to 
read, eo that it could be subj зове to oritioism. 

The obj-ot of the ordinance is to euable the oity 
to acquire and opeiate its own раіс works, which 
would be a benefit to the city itself, and, at the same 
fime, give employment to thousands of men—itg 
citiz-ne—in building up the various systems of pub- 
lio works. 

The proposed Board of Publio Works ів not a 
private corporation, formed to make a profit out cf 
the city, but isa part of the city government itself, 

Nothing is taken away from the city. Pablio 
works which should be owned by the municipality 
are now in the bands of private corporations, 

If the ordinance becomes a law, the ойу Rovern- 
ment will pei form about tbe fame fanotions in the 

future as now, with this exception: instead of ool- 
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leoting from the taxpayers more than two hundred 
thousand dollars for street lighting, and paying same 
to private corporations, the amount will be placed 
under control of the Board of Pablic Works, to be 
administered for account of the oity, with the ulti- 
mate object of acquiring the lighting plant. 

- The same thing will be done as to other corpora- 
tions. Between tbe two, is not the latter the better 
plan ? 

In regard to the organization of the Board, a mem- 
bership of one hundred was suggested, with the 
view of dividing them into committees having 
obarge of the various works and systems; all of these 
sub-committees, however, to be directly under the 
supervision and control of the entire one hundred 
members. 

The first Board shall be composed of the following 
named persons : 

Wm. B. Bloomfield, Hugh McCloskey, Lewis 
Johnson, George Lhote, J. C. Murpby, Peter S. 
Lawton, E. F. Kohnke, W. A. Gordon, S. F. Heaslip, 
Herman Meader, Jno. B. Myers, P. W. Mulqueeny, 
W. H. Dwyer, Jas. D. Hill, Maurice Stern, W. E. 
Lawrence, W. H. Byrnes, Jobn A, Davilla, T. J. 
Stanton, Robt. B. Jones, Julius Weis, A. A. Magin- 
nis, Chas. Godcheaux, J. W. Hearn, Geo. W. Young, 
R. W. Wilmot, Frank R. Johnson, J. B. Sinnott, 
Jobn Everet, W. H. Douglas, Thomas White, S. 
Locke Breaux, F. Reusch, Jr., D. D. Colcock, Eu- 
gene May, Thomae Sloo, W. J. Montgomery, G. G. 
Norris, Frank Dameron, Geo. Н. Dunbar, Thos. J. 
Wood ward, Geo. Soule, Paul Gelpi, Jos. Garcia, Jno. 
D. Moulin, Walter A. Tavlor, B. M. King, R. H. 
Lea, Wm. Atkinson, B. P. Sullivan, James H. Dil- 
lard, Paul Capdevielle, B. P. Moss, Peter Elizardi, 
P. McGrath, Ed. Cunningham, John Lynch, N. J. 
Long, D. B. Morey, Sam Geoghegan, Dennis Sbeen, 
W. A. Kernagban, Н. Buddig, J. B. Collins, Jno. 
T. Gibbons, H. L. Franz, Jno. Houlgrave, M. J. 
Sanders, Jas. Thibaut, Hugh Flynn, Geo. K. Pratt, 
W.G. Vincent, Felix Couturie, John Henderson, J. 
F. Markey,Chas. Feahney, E. F. Dyer, A. R. Blakely, 
Chas, Dittman, Denis Lanaux, J. Watts Kearney, 
Otto Thoman, Henry Carstens, Henry Thoele, Frank 
W. Young, Frank Barker, Thos. M. Gilmore, R. H. 
Keen, F. R. Coggswell, Gustave Pitot, A. Darcantel, 
Julius Koch, W. W. Carre, N. Burg, J. B. Cefalu, 
P. Powers, Wm. M. Baker, Eugene F. Buhler. 

It would take the time and attention of a com- 
mittee of ten or more members to administer the 
water works; as large a committee would be required 
by the drainage system, and go on with each separate 
and distinct work; but as all of these would co-oper- 
ate under the supervision of the whole Board of 
Public Works, the present unseemly and injurious 
scramble of every Board for itself and a tendency to 
grab all for its special object, ignoring and combat- 
ing other equally important and necessary adjuncts 
to the advancement of the city, would be checked 
and properly regulated by the whole Board with an 
eye single to the general good. A Board controlling 
millions of dollars of the people’s money should 
have a Jarge membership of our citizens. 

Thin large membership lessens the chances of the 
Board being corrupted. 

It is much easier to influence and corrupt a small 
number than it is to corrupt the majority of an 
hundred. 

Political control of the Board is minimized, because 
no one boldipg an office of profit, either State, parish 
or municipal, can become or remain a member. 

In proposing в Board of this character, invested, 
as it is, with such large powers, the Municipal Im- 
provement Association was impressed with the great 
responsibility which it assumed. 

The question determined was that the Board of 
Publio Works should be run upon a business basis, 
and removed as far as possible from political influ- 
ence. 

It was, therefore, thought best to suggest the 
names of the one hundred members to compose the 
first Board of Publio Works. 


The members have been selected frum every olass 
—the merchant, the clerk and tbe laboring man 
having their representatives on this Board. 

The Board is divided into three classes of thirty- 
four members each, their terms of service varying 
from four to twelve years. 

Every four years one term expires, thereby retiring 
thirty-four members, whose places shall be filled by 
thirty-four men elected by vote of the penple at the 
general election in this city, two from each of the 
seventeen wards. The bill prohibita the re-election 
of the thirty-four retiring members. 

There are three methods provided in the Bill for 
removing members of the Board: by a two-thirds 
vote of members, by suit of twenty taxpayers ora 
creditor of the Board to the amount of twenty: five 
thousand dollars. 

The ordinance affords no ground for the assertion 
that the Board is a self-perpetuating body, for, as 
above explained, thirty-four members are elected, by 
vote of the citizens, at the general eleotion, every 
four years. 

It has been said that the voice of the people should 
be beard in selecting the first Board. Theoretically, 
this is correct. But, practically, if the first Board 
were left for selection at a general election, the dan- 
ger is that the ballot-box stuffer would eleot the 
members. 

The present Grand Jury has indicted a number of 
election officers for fraud; and this in spite of an 
* election system“ that is supposed to exclude all 
possibility of fraudulent voting. 

The Board of Publio Works is given power to 
acquire and operate the following public works and 
systems of the city of New Orleans: 


REWERAGE. 


A sewerage system is urgently needed to carry off 
daily all the fœoal matters from 50,000 privy vaults 
of the city. 

The city granted a sewerage franchise to a oom- 
pany, which is now in the bands of a receiver, and 
the city has instituted suit for the forfeiture of the 
franchise. 

If this private company were to succeed, it is be- 
lieved that in addition to the issue of bonds necessary 
to coustruct the system in the district specified, 
there would probably be a farther issue of two mil- 
lions of dollara of stock, upon which a dividend of, 
possibly, 6 per cent. would be declared, thus taxing 
the citizens one hundred and twenty thousand dol- 
lars per year over and above what they would be 
taxed if the system were owned by the city itself, in 
which case no profits would have to be paid to stock- 
holders. 

The sewerage system contemplated by tbis private 
company was to be located, for the present, only in 
the thickly settled part of the city, where the most 
income would be produced. 

The other parts of the city would possibly remain 
unsewered for years to come. 


WATER WORKS. 


The water works, owned by a private corporation, 
was once owned by the city; but not being controlled 
by а permanent Board, it was made a political office, 
carrying with it the disorganizing feature of all 
political bodies—the dismissal of officers and em- 
ployees after every election. 

The constant change of management, for political 
reasons, could not but result disastrously. 

There is a general complaint as to the quantity, 
quality and the price of water. 

Tbe New Orleans Water Works Company has a 
capital stock of two millions of dollars, and declares 
& dividend of one hundred thousand dollars yearly. 


LIGHTING. 

The city is paying more than two hundred tbou- 
sand dollars per year for etreet lighting, about one- 
eighth of its entire alimony. 

A private corporation must make its charges suffi- 
cient to declare dividends upon stock watered, pos- 
sibly, in excess of its actual value. | 


The drainage plant, now being erected to furnish 
eleotrio power to run the various pumpe of the city 
can, with small comparative cost, be inoreased suff. 
ciently to perform al! of our street lighting. 

If used for drainage purposes alone, the machinery 
would be idle most of the year. 


GARBAGE AND STREET CLEANING. 


Garbage and street cleaning should be placed under 
& Board of Publio Works, in order to remove such an 
important function from the changing administration 
accompanying political control. 


PAVING AND BANQUETTES. 


A uniform system of paving and banquettes should 
be carried on until the entire city hae been thor. 
oughly paved. New Orleans bas expended from its 
own treasury more than two million of dollars, with- 
in the last few years, for its share of street paving, 
besides three millions of dollars paid by private citi- 
zens as their assessment for streets and banquettes, 
and the largest part of this alleged paving” is 
gravel. The oity and tbe citizens bave little to show 
for this expenditure, aggregating five millions of 
dollars. 

| TELEPHONES. 

The streets of а oity belong to the people, and 
their monopoly by a fortunate few, under а “‹ tele- 
phone franchise, is not impartial government. 

The present company charges ninety-six dollars 
per year for each telephone. The Board of Publio 
Works could furnisb a better service for thirty-five 
dollars. 

This discrepancy shows how this corporation has 
been able to declare a profit of over one million 
dollars in twelve years. The difference between 
these two charges is about sixty dollars per year, 
which is equal to paying a tax of 1 per cent. on six 
thousand dollars, or a tax of two and one-ha'f mills 
on twenty-four thousand dollars. 

It is this exorbitant rate that denies the use of the 
telephone to the majority of our citizens. 


BELT RAILROAD. 

The future must be considered in connection with 
the matter of a belt railroad, The Mississippi Valley 
will soon have from fifty to one hundred million 
population. The increase of commerce therefrom 
will draw to the city scores of new railroads, all 
seeking tbe river front to connect with the shipping. 

Should such an important factor in the city’s pros- 
perity as a belt system be placed under tbe control 
of one railroad, or should it be placed in charge of а 
Board of Publio Works, whose policy will be to offer 
the same facilities to all roads alike? The first plan 
would remit the oity’s interests to a single railroad 
corporation, which would dictate terms to other 
roads, to selfishly further its own interests, while the 
Board of Publio Works would advance the city’s 
interests by granting the eame rights to all, and 
special privileges to none. The policy of every rail- 
road would be that of the T. & P., whose ordinance 
is now pending before the City Council, which pro: 
vides tbat other railroads could use its belt system, 
‘Cif the same did not discriminate against the Texas 
& Paoifio. We may feel assured that all the belt 
facilities furnished by it would only be sufficient to 
meet tbe needs of its own traffic. 

The Lonisville & Nashville Railroad Company 
have an application before the Council for a similar 
grant along the river front below Canal street, whiob, 
if granted, would effectually exclude а belt system 
from that portion of the city. 

The City Council should refuse to grant the T 
plication of tbese two roads. Publio interests shoul 
be served in preference to private interests always. 

A belt system under the control of the Board of 
Publio Works would be enlarged to meet the grow” 
ing needs of this port, and all existing ОГ tasare 
roads would have free use of these facilities opor 
tbeir paying their share of the actual d : 
the road. А different polioy will build up is i 
pointe, like Chalmette and Southport, to е Ce 
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worse, cause the railroads which would prefer New 
Orleans as a terminal to seek instead Galveston, 
Sabine or Mobile, rather than be harassed by the dio- 
tation of a rival road in the use of city water front. 


WHARVES. 

Fortunes have been made out of the wharf leases, 
and these fortunes have been made at the expense of 
the commerce of the city. The wharves and land- 
ings should not be administered by private persons 
for private gain. All tonnage ooming to this port 
should have like facilities at the lowest cost. 

SYSTEMS SELF-SUPPORTING. 

The systems above enumerated are required by the 
ordinance to be self-supporting. The charges for the 
privileges must be sufficient to meet the expenses, 
80 that no system shall be a burden upon the tax- 
payer who is not using it. . 

PARKS, PUBLIC SQUARES AND PLACES. 

In the hot climate of this latitude cities require 
breathing places for the people. There should be a 
large increase in the number of public parks and 
places in the city, and unless land is shortly acquired 
for the purpose it will cost millions to obtain these 
municipal lungs in the near future. 

The city of Glasgow has added more than twenty- 
fire squares and parks to its system within the last 


forty years. 
DRAINAGE. 


Drainage is so intimately linked with the other 
public works mentioned that it has been provided 
for in this ordinance in order to obtain a unified, cen- 
tral administration. 

A practical illustration will emphasize the neces- 
sity for a central administration of public works. 

Under a system of independent boards, suppose 
the Drainage Commission bas finished its work in a 
certain ceotion of the city and is followed by a Sew- 
erage Commission. There would of course be an un- 
doing of the Drainage Commission's work. Then, 
probably, the Waterworks Board would follow the 
Sewerage Commission, and there would necessarily 
befarther destruction of previous work. And a con- 
duit system (even now in course of adoption) might, 
perhaps, nullify the work of all preceding boards; or 
the paving of miles of streets might all be undone 
and the expense multiplied by the drainage and 
sewerage following immediately on its completion. 

Under a Board of Publio Works having a central, 
unified policy or plan, these different works would 
be economically systematized. 

HOW THE PUBLIC WORKS CAN BE CONSTRUCTED AND 
ACQUIRED BY THE CITY. 

It can scarcely be disputed that all of these 8y8- 
tems and works should belong to the municipality, 
and this consummation is assured if this Board of 
Pablie Works be created under the constitution. Its 
chief purpose will be to acquire them, and by the 
powers given to it in the ordinance it will in time 
succeed. 

It provides a two and one-half mill tax to be voted 
for by the Property taxpayers in 1898, and it further 
Provides for mortgaging and pledging the revenues 
of the various systems to insure their construction; 
aud the right is given to make leases, which opens 
the way to contraot for the building of every system 
needed. In each lease there could be embodied 
the right to purchase the system from the lessee who 
constructed it for a fixed sum, at a certain date, stip- 
ulating that all the rent paid during the term shall 
be taken as payment on account in the final trans- 
fer of the system. This insures municipal ownership 
10 reasonable time. 

The money expended now fora gervice, which goes 
to the stockholders of private corporations, would, 
under the proper management by a Board of Publio 
Works, be paid, to oreate rights in the plant itself, 
Wbich now remain the private property of the cor- 
Porations performing the service, We propose to in- 
Avgurate under the Board of Publio Works a home- 
stead system, where every dollar paid for a service 
shall finally inure to the benefit of the citizens pay- 
IDE 16, by oreating a right in the system itself far- 


nishing the service until the plant becomes the 
property of New Orleans. | 

Тһе amounts now paid by the city to contractors 
and to departments of the city which will be assumed 
by the Board of Publio Works are as follows: 


Jefferson City Gas Light Со............... . .... $30,105.00 
Louisiana Electric Light Co. (estimated) 180,000 00 
New Orleans Waterworks Со......................... q 94,752.00 
Algiers Waterworks & Electric Light Оо............ 11,280.00 
Great So. Telegraph & Telephone Co . . 8.000 00 
Wharves and !ап4їпрв........................................_ 10 000. 00 
Commissioner Public Works. 130,311.75 
CUBE DAW õÜö;f ⅛*:·ͥ y ⁊ 120 000 C0 
$579,448.75 

For running tbe various drainage stations when 
completed, and for other purposes.................. 60,000.00 
$639,448 75 


The ordinance provides that the city of New Or- 
leans shall pay over to the Board of Publio Works 
two-fifths of its estimated revenue, which amounts 
to about $640,000, as per above table; this, tog: ther 
with the sums that will be received from the 
permanent public improvement fund and the publio 
improvement fund will in time enable the city of 
New Orleans to become the owner of the plants per- 
forming the services. 

Besides, in the division of the publio improve- 
ment funds, the ordinance provides an increase of 
the income to the public schools of over $100,000 per 
annum, and по argument is needed to demonstrate 
the necessity of this addition to the cause of educa- 
tion. 

No plan can be suggested to the Convention which 
undertakes to acquire and do 80 much for the people 
based on но small a burden of taxation and mu- 
nicipal expense. 

Our city bas now an assessed valuation of $140,- 
000,000. Should the assessment rolls increase, due to 
the building up and improvement of our city, 
$3,500,000 yearly for the next ten years, we esti- 
mate that the revenues of the Board of Public 
Works for that period would approximate the fol- 
lowing: 

Proceeds from sale first issue of bonds............... 
In ten years the assessment rolls are estimated 
to reach the sum of $175,00),000, when the 
Board will be authorized to make а further 
issue of bonds of 
The 20 per cent., known as the '' Re- 
serve" over and above The Esti- 
mate of Revenues of the city of 
New Orleans, now expended by the 
city for improvements, is to be 
turned over to the Board. The fund 
is now estimated to be........................ 
Assuming that of this amount there is 


Collected only 4 
One-fourth to the School Board, say... 75,000 


Leaves for tbe Board of Public Works. $223,000 


83.000, 000 


2.000, 000 


$400,000 


In ten years say a net revenue of. $2,560,000 


The estimated amount which the 

School Board would receive in these 

ten years from this source would be. $853,500 
After paying interest on the Board of 

Public Works bonds from the two 

and one-half mill tax there would be 

a surplus of $682,500, one-half of 

which goes to the Board of Public 


Works, вау.......... 


And one-half to the School Board, say 841.250 


Total amount paíd by Board of Public 

Works to school fund in ten years.. $1,194,750 
Total amount of cash at disposal of Board of 

Public Works in ten years. .. $10,901,250 

In addition to this estimated income of about 
eleven million dollars, there is a furtber sum turned 
over to Board of Public Works of two-fifths of esti- 
mated receipts of the city, as explained above, which 
on present assessment yields about six hundred and 
forty thousand dollars yearly. 

All of the above revenue would be produced by a 
small tax of two and one-half mills. The principal 
resources of the Board of Publio Works would not 
be alone the above amount, for the Board is author- 
ized to mortgage and pledge the revenues of tho 
various systems, so that each system would only 
require a small amount of cash to be commenced, 
and the balance required to finish the systems would 


arise from[mortgaging and pledging the revenues. 


The Permanent Publio Improvement Fund, now 
amounting to two hundred thousand dollars per year, 
is applied to pay obligations of the Drainage Board, 
which Board calculates to issue bonds to the amount 
of one million five hundred thousand dollars, If 
the Board of Public Works takes up this amount of 
bonds of the Drainage Board, it will reduce the above 
amount, in which case the Permanent Public Im- 
provement Fund is thereafter to be turned over to 
the Board of Public Works, which would replace 
witbin a few years the million and a half dollars 
used to redeem the bonds of the Drainage Commis 
sion. 

The claim of every system referred to in the ordi- 
nance is considered by some certain o!ass of citizens 
аз paramount. This is the best argument to prove 
that each and every one demands immediate consid- 
eration and active inauguration. Any efforts to 
ohtain only one or two of them is a serious blow to 
t ae general interests of the community. No drainage 
and paving systems alone should be permitted to 
monopolize all the public funds to tbe exclusion of 
sewerage and the control of the waterworks. Each 
and all are important, and should be undertaken by 
the Board of Public Works. The acquisition of all 
the systems finally is only a question of the Board’s 
competency and management, as the above exbibit 
of income provides the means, Let the Board have 
the opportunity to acquire those things needed by 
the city to advance its health, comfort and prosperity, 

Ordinances with but a single object are likely to 
be introduced by men with good intentions, and 
their projects will be supported by politicians, cor- 
porations, and such like, on the outside of the Con- 
vention, who will wish to divert all interests to one 
subject, while they hope to make money ont of ex- 
travagant city contracts. 

Every citizen and every member of the Convention 
is warned against all such schemes, whose final and 
direct object is to prevent municipal ownership. 

Municipalities in America have sold franchises and 
rights, mortgaging fature generations, which, if ad- 
ministered prudently to-day under municipal oon- 
trol, would yield revenues sufficient to defray the 
expenses of their government. Glasgow to-day is 
administered without taxation, 

Indirect taxation paid to monopolies created by 
State law or city ordinance exceeds the direct taxa- 
tion paid by the people. 

It may be objected that the ordinance is too long, 
containing too much detail to be embodied in the 
constitution. This point is not well taken when it 
is considered that the matters herein dealt with are 
vital to а healthy municipal life; that the city of 
New Orleans comprises one-fourth of the entire State 
population; that in no country, save Franoe, is a 
single municipality so linked with the destinies of 
the entire State as in Louisiana. 

The plan we propose is necessary, and is entitled 
to all the space required in the constitution of the 
State to make it effectual; and this seems more rea- 
sonable, as the Board of Public Works should be free 
from political domination and political vicissitudes. 

By reason of the fever scare ” of 1897, this ойу 
bas become the focus of observation for all other 
parts of this State, for the Mississippi Valley, and 
for such parts of the United States as may be affected 
by the introduction of yellow fever, and their juig- 
ment as to how they shall deal with us is held in 
suspense as they watch how we аге Prepared to deal 
with ourselves. Self-preservation forbids the adop- 
tion of a policy of '' drifting on the tide of bime,” 
and demands that we should resolve to save ourselves. 
„God helps them that help themselves,” and the 
necessity for such works as the ordinance creating 
the Board of Public Works suggests, makes it the 
imperative duty of the present Convention to put 
this city in the way of procuring the same at the 

lowest 0086, in the quickest time, and with security 
for their beat administration. 
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INSULATION AND CONDUCTION.* 


BY REGINALD A, FESSENDEN. 


A thing insulates because it is possessed of two 
distinct propertiee—first, the ability tostand the me- 
chanical and electrical stresses due to the voltages 
used, and secondly, because it is such a poor con- 
ductor that but a negligibly small current can flow 
through it and leak away. In other words, 16 will 
neitber allow the current to break through it. nor to 
steal through it. The first property is called by 
Maxwell the “ dielectric strength ” of the insulator, 
the other property is called the ohmio resistance. 
The two together form its insulating power. 

In the two great branobes of electrical work, the 
requiremente for an insulator are widely different. 
For apparatus used for the transmission of intelli- 
gence as а rule low voltages are used, and so dieleo- 
trio strength is of relatively small importance, but 
the currents used are small, the circuits long, ard 
material of high ohmio resistance is needed. For 
apparatus designed for the generation and transmis- 
sion of electric energy, on the other haud, where the 
voltages are high and the ourrents large, dielectric 
strength is the main thing desired, and the leakage 
of a-small amount of current is not objectionable. 
Consequently the two branches of the profession 
have come to use the word ‘‘iusalation’’ in quite 
different senses, the former and older as meaning 
something having higb ohmio resistance, and the 
latter branch using it with reference chiefly to mate- 
rial having great dielectric strength. 

Confasion sometimes occurs through this double 
meaning, and the writer bimself bas been taken to 
task by a European engineer for stating that pure 
water was approximately as good an insulator as 
rubber, the critic having reference, as was apparent, 
to its ohmic resistance, whilst the original note was 
principally concerned with its dieleotric strength. 
It is therefore considered best to define the sense in 
which the word is used, in spite of the fact that 
attention has previously been called to the distino- 
tion to be made between these two properties, not- 
ably and very lucidly by Mr. Steinmetz in this 
Institute's Proceedings, Vol. ІХ, p. 815. 

Before entering upon the discussion of the various 

purposes for wbich insulation is used, and of the 
substances best suited to each case, it may be as well 
to give a brief account of the manner in which the 
current passes througb materiale. 
1. By actual convection. — bat is, by partioles of the 
insulator, or of foreign substances, taking a charge 
from one electrode and moving with it to the otber 
terminal under the influence of the voltage. This 
action is similar to that of the moving pith ball be. 
tween the two knobs of a Holtz machine. 

This phenomenon is not known to take place in 
solids, but it is quite marked in gases, vapors and 
fluids. 

Until recently it was a question of no practical im- 
portance in electrical engineering, but with the high 
voltages now in us» or contemplated it may give 
Serious trouble, and apparatus must be designed 
to check this form of leakage. It was not so 
long ago that Ferranti's 10,000 volts was looked 
upon as monetrous, but some ex periments of the 
large companies, of which I bave been informed, 
seem to show that 100,000 volts may be quite practi- 
cable, even in quite unfavorable climates. With 
overbead wire the leakage will merely mean a loss of 
energy, and the use of porcelain for all insulation, 
as any oxidizable material (used for instance to pro- 
teot the primaries of transformers), would be speed- 
ily destroyed by the ozone. Where, however, oil is 
used inthe transformers, the leakage may cause 
quite serious trouble, owing to the large surfaces and 
their proximity. Io addition, as Prof. Elihu Thom- 
son puinted out some years ago, with high poten- 
tials, impurities in the oil are apt to group them- 


* Paper read before the 123d meeting of the American 
Institute of Electrical Engineers, New York,{March 23, 
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selves along the lines of highest slope of potential 
like the iron filings around & magnet, and if, as is 
generally the case, tbe impurities have a higher spe- 
cific inductive capacity than the oil, such a group is 
thus apt to form a bridge between two pointa of great 
differenoe in potential, hence causing au arc. In 
those convection currents it is not, I believe, the 
very small particles which cause the trouble, because 
small bodies, when charged from a comparatively 


+ 
А 


Fia. 1. 
The ball с having touched A and gota -+ charge, is re- 


pelled and moves over (о в where it g'ves up its charge, 
takes up a — charge and moves back to a, 

large and smooth one are not repelled but attracted ; 
consequently а small grain of dust after touching a 
highly charged flat conductor would remain close to 
it if there were no negatively charged particles near 
it to drag it away or nocurrents in the oil to wash 
it off. 

The relation between the size of the particle, 
the voltage and the radius of the charged conductor 
when the paiticle after touching the conductor is 
neither attracted nor repelled, can be obtained by the 
method of images, but the formula so derived is 
rather long and oomplicated and I have not had time 
to work out the numerical results. 

It is evident, however, from it, that for a con- 
veotive current to take place the radius of the parti- 
cles carrying the discharge must be a quite apprecia- 
ble fraction of the radius of tbe charged conductor. 
Consequently this form of leakage is due to the mo- 
tion of a portion of the oil as a whole and not of ita 
individual particles, and if we can break up me- 
chanically these currents we can to a great extent 
stop the leakage from this cause. This may be done 
in three ways: 

l. By using oil of great viscosity, in which case, 
however, we lose the obief advantage of oil insula- 
tion, i. e., its ability to reinsulate quickly affer a 
discharge. 

2. By putting pure dry cellulose in some form or 
other between the charged surfaces loosely, so that 
the oil can filter through it easily and any air escape 
readily, but sufficiently close to prevent any rapid 
flow. Pare cellulose has the great advantage 


that when well boiled in the oil it has approxi- 


^l 
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mately the same specific conductive capacity as the 


oil. No varnish or shellac should be used in the oil 
for reasons given later. 

3. By dissolving a solid, non-disassociating sub- 
stance in the oil in such excess that it crystallizes 
out at ordinary temperatures, and foims with the oil 
a soft gelatinous mass, not fluid, but yet capable of 
allowing the oil to ooze through its substance. This 
has many of the disadvantages of 1, but it bas one 
advantage, in that the substance chosen may be one 
like paraffün, having a large вреоібо heat of lique- 
faction, and consequently an overload will not raise 
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the temperature of the oil above a fixed point till 
the paraffin is all melted. 
Te effect of points in promoting convective dis- 
charges in air is well known. Is is usually attributed 
to the great surface density of electricity which а 
point must take in order to make the potential all 
over the conductor the same, and hence, since the 
repulsive force varies as the square uf its surface 
density, 16 is evident that there will be a great ten 
dency for discharge froma point from this cause. 
But there is another and very important one, i. e., 
the fact tbat, as mentioned above, a particle cannot 
take a obarge and move away unless its radius is 
larger than a certain fraction of the radius of the 
curvature of the conductor at the point where it 
touches the latter; consequently when the charged 
surface is a plane only large aggregations of atoms 
oan move away; these move slowly and carry small 
charges in proportion to their maes. But at points 
where the radius of curvature is very small, small 
particles can move away with great rapidity and 
with relatively large charges. Rounding off or flat- 
tening the charged surfaces thus acts in a double 
way, by reducing the surface density and bg pre- 
venting all but large sized particles moving away. 
2. Conduction ёп 52114. —1% is not absolutely certain 
that all conduction is not by convection, but the 
terms are here used with tbeir usual signification. 
In solids we do not know as yet exactly how the dis. 
charge is handed on, but I have noted a very remak- 
able fact, which is quite significant and suggestive, 
i. e., the conductivities of metals are proportional 
to the quantity [анон —- valency. The lol. 
density 
lowing table shows this : 


TABLE OF CALCULATED AND OBSERVED RESISTIVI- 


TIES, 
Atom. Atom. R. R. Ob 
Metal. Vol. Wi. Cale. | Cale. served 
[] 
———— 

Silver 10.2 108. 1 100 10) 
Copper......... 74 | 33 2 16 106 
Gd 10.2 197. 1 185 137 
Aluminum . 10.5 27. 8 152 149 
Magnesium..| 14. 24 4 4 2 275 
Zinc..... .... З 9.4 65.5 4 £02 352 
Cadmium 13. 112.2 4 456 4*0 
Tin... S 16.2 118 8 1030 878 
Thallium....| 178 201 6 100 [1% 
Lead........... ‚| 18.2 207 8 14.0 1805 
Iron 7.2 5з. 4or8 480 646 
9. | nen on 50 ог 100 ...... 


Beryllium...| 2. 
l 


This fact was discovered by tbe writer in 1892,* as 
the result of several years’ tedious work in collecting 
physical data and combining them into formulæ to 
see if any law could befound. Ont of the hundreds 
of combinations tried, this and another one (really 
the same ultimately, but expressed in terms of otber 
properties), were the only ones which seemed bope- 
ful. It was stated in the article referred to that 
this formula could not be quite correct. This was 
for the following reason : Silver, gold and aluminum 
shoald, as will be seen from the formula given below, 
have resistances proportional to tbe square roots at 
their densities multiplied by their valencies, i. e., in 
the ratio of 


S106 : 19.26: /2.65 X 3; 
i.e., 100 : 136 : 150. 


Now at this time the best determinations of tbe 
resistance of aluminum with whioh I wasacqusinted 
gave it as 193 to silver 100. With such a wide dis- 
crepancy therefore between caloulation and observa: 
tion, i.e., 193 instead of 150, it did not seem prob- 
able tbat the high observed value could be modified 
by subsequent determinations во as to agree vith 
the caloulated one. It was, therefore, with consider- 
able pleasure that I saw the recent determination of 
Messrs. Richards and Thomson ( published last year 
in the Journal of the Franklin Institute). Their results 
for aluminum, 99.66 pure, were : 

Aluminum Silver 163 : 100, 
and they expressed the opinion tbat the value for 


* Science, July 22, 1892. 
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the other we would get effeots similar to those of 


ure aluminum, when bard-drawn, would be 66 per 
cent. of the conductivity of copper. This resalt is 
so close to the calculated result given in the paper 
referred to, i.e., 

17 : 27-2100 : 159, 

though such a high conductivity for aluminum was 
considered beyond tbe bounds of probability at that 
time, that I feel justified in considering thas the for- 
mula given may be found fairly accurate when more 
exact detei mination shall have been made. 

This formula throws a certain light on the nature 
of conductivity in solids, and why some solids are 
| elasticity 18 the 


insulators. For the formals | à 
den:lty 


~ same as that for the velocity of sound in а body. 


Nos, in the convective discharge, the electricity was 
handed on with the same velocity as that with 
which the particles moved. In fluids, as we shall 
see, the eleotiioity is banded on with the velocity 
with which the ions move. In both cases the elec- 
tricity travels along on the particles of matter. 

The idea that electrical flow in solid conductors 
might also be a simple banding on from one atom to 
another suggested itself nearly a decade ago to Prof. 
Lodge. That brilliant and careful reasoner and ex- 
perimenter, who has cleared up so many patohes of 
scientific jangle, gives a very clear description of the 
manner in which this would happen if such were the 
case. I cannot do better than quote bim, as it will 
show how well this idea agrees with all the facts then 
known but опе: 

“ Bat if we are not satisfied with this vague anal- 
ogy, and wish to penetrate into the ultimate nature 
of heat and the mode in which it can be generated, 
then we can return to the consideration of a multi- 
tude of oscillating and colliding particles, moving 
with a certain average energy which determines what 
we call the temperature of the body. If now one or 
more of these bodies receives a knock, the energy of 
the blow is speedily shared among all the others, 
and they all begin to move rather more energetically 
than before : the body which the assemblage of par- 
ticles constitutes is said to have ‘risen in tem pera- 
ture.“ This illustrates the production of heat by a 
blow or other mechanical means. Bat now, instead 
of striking one of the balls give it an electrio charge; 
or, better still, put witbin its reach a constant reser- 
voir of electricity from which it can receive а charge 
every time it strikes it, and at the same time put 
within the reach of rome other of tbe assemblage of 
Particles another reservoir of infinite capacity which 
shall be able to drain away all the electricity 16 may 
16; In practice there is no need of infinite res- 
ervolr8 : all that is wanted is to connect two finite 
reservoirs, or ‘electrodes,’ ав one wight now call 
them, With some constant means of propelling eleo- 
tricity from one to the other, i. e., with the poles of a 
Voltaic battery or a Holtz machine. 

" What will be the result of thus passing a series 
of eleotrio charges through the assemblage of parti- 
cles? Plainly the act of receiving a charge and 
Passing it on will tend to increase the original mo- 
tion of eaoh particle; it will tend to raise the tem- 
perature of the body. In tbis way, therefore, it is 
possible to picture the mode in which an electric 
current generates heat. | 

“Bat altbough this process may be used asa poss:- 
ble analogy, it cannot be a trae and complete state- 
ment of what ocours; for it is essentially the mode 
of propagation of sound, Sound travels at a definite 
and known Velocity, being a mechanical disturbance 
handed on from particle to particle in the manner 
desoribed. But heat, being some mode of motion, 
mast also be handed on after some analogous fashion 
*o that when heat is supplied to one point of a mass 
it spreads or diffuses through it. It is difficult to 
zuppose the conduction of heat to be otber than the 
handing on of molecalar quiverings from one to 
another, and yet it takes place according to Jars 
altogether different from those of the propagation of 
the groes disturbance called sound. The exact mode 
of conduction of heat is unknown, but, whatever it 


is, 16 can hardly be doubted thatthe conduction of 
eleotricity through metals is not very unlike it, for 
the two processes are the eame laws of propagation : 
they are both of the nature of a diffusion, they both 
obey Ohm’s Jaw, and a metal which conducts heat 
well conducts eleotricity well also.“ 

I have said, ‘‘ with all the facts then kuown bnt 
one," This because, as mentioned in the abstract 
given above, there seemed to be по good evidence 
for the view that there was any connection between 
the conduction of sound and of electricity. The 
reason for this lay in the fact that very few deter- 
minations had been made of the velocity of sound in 
the pure metals, though a considerable number had 
been made on alloys and commeroial materials.* 

Consequently no general law could be discover. d, 
though it cannot be doubted but that bad the formula 
for the relation between Young's modulus and 
atomic volume discovered by the writerf been known 
at that time, this evidence of a still more intimate 
connection between sound, beat and electricity 
would have been discovered by Dr. Lodge. 

The formula referred to is : 

78 х 10" 


Young's modulus = ———————. 
(atom. vol.)“ 


Hence it is possible to predetermine the velocity 
of sound in wires by the formula: 

883 X 10! 
atom. vol. X density 
and the eleotrio resistivity is given roughly Ьу: 

Resistivity = 45 X 10 ? X atom. vol. X 
Juensiiy X valenoy. 

This formula possesses a general interest, inasmuch 
as it would seem that while the strain in the dieleo- 
trio is propagated with the velocity of light, i. e., 
A и, the actual electricity in the wire were handed 
on with the velocity of sound, aud is proportional to 


J k 
1 
where. 

Suppose a wheel, with elastic spokes and a heavy 
rim bound outside with a band of horsehair, the 
horsebair rubbing against a series of violin вёгірра 
mounted parallel to the axis of the wheel, as shown 
in Fig. 2. Suppose each violin string bas mounted 
upon it a small metallic bead charged with electrio- 
ity so that when the strings vibrate the beads can 
touch, Then on grasping the wheel at B, after a 
time, depending upon the elasticity and mass of the 
wheel, a Spark will be seen at A, but the actual 
velocity with which the electricity moves round the 
circuit of violin strings will depend upon the elas- 
ticity and mass of the strings. In passing, we may 
note several things : 

1. That for this analogy to hold at all, the atoms 


Velocity in cms. per вес. = 


The significance of this will be treated of else- 


must be charged even in a conductor not carrying 


current; which is significant when taken in connec- 
tion with the fact pointed out by the writer in the 
papers above referred to, that if we calculate the ten- 
sile strength, rigidity and Young's modulus on the 
assumption that these effects are due to charges on 
the atoms, we get results agreeing very closely with 
ex periment. 

2. Thatin a circuit having many atoms in the 
cross-section the encrgy could be handed on without 
actual contact by electro-dynamio processes. 

3. That if one part of the circuit were composed of 
violin strings taned to a different note-period from 


» I am here moved to again cal! attention to the fact that 
an immense amount of physicalexperimental work is miss- 
directed. It is no doubt quite gratifying to ascertain, after 
several years’ laborious work, that a particular piece of 
brass or steel of not very definitely known composition 
andina&aquteindeflnite physical «tate bas a tempera ure coe 
eflicient of expansion expressed by five s'gnificant figures, 
but such Information must be considered aa preces of philo- 
sophie virtu, iutrinsically worthless, but pos ibly pos«ess- 
ing а value by reason of their uniqueness and as-ocistions, 
] have pointed out elsewhere (Jour. Frank. Inst ) that at 
the present time, in spite ef the fact that much has been 
done, notably by Matthiessen, Roberts- Austen and others, 
we have not at present any data in revard to 90 per cent. 
ofthe wore important properties of the simpler metals 
used in the arts. The importance of having a standard 
state for solid«; of a central bureau to furnish pure m ste- 
rials in astandard physical state to experimenters, and the 
exclusive use of such materials by experimenters, cannot 
be overestimated. 

t Elec. World, Aug. 22, 1891; Science, July 22, 1892. 


thermo-eleofricity.* 

4. That the reversal of the point of greatest drop 
of potential in a circuit of air and carbon from the 
+ to the — electrode as the pressure is reduced may 
be due to the fact that, as shown by the beautiful ex- 
periments of J. J. Thomson, the molecular conduo- 
tivity of air at low pressures is extremely high, the 
electrode heated thus depending upon whether the 
solid conducts better than the gas, or vice versa. 

5. That this same formula would also be appli- 
cable to a diffusion phenomenon, and indeed the 
presence of valency inthe formula makes it exactly 
analogous to that for the diffasion of heat. More- 
over, Roberts-Austen, in a series of striking experi- 
ments, has shown that diffusion can take place in 
solids at ordinary temperatures. If a curient be 
however a diffusion, it may be shown tbat for fairly 
large current densities the atoms must move several 
ons. per second, and we might therefore expect inter- 
penetration when brass and zine terminals are 
joined. But this does not occour to any considera- 
ble extent. We may also take it as an electrolytic 
diffasion, as is suggested by J. J. Thomson in bis 
' Dynamics Applied to Physics and Chemistry, but 
in this case, even assuming the theory suggested by 
bim to account for some atoms preferring a plus to 
a negative charge. I find it diffi»ult to imagine the 
manver in which the atoms could be charged and dis- 
charged at the surface of the conductor. It is to be 
noted that in gases the pheno.nenon of diffusion 
sound velocity and heat conductivity are all linked 
together. | 

It will be noticed that in the table given, while 
the metals follow each otber in theorder they should 
from calculation, yet the agreement is in some cases 
not so close asin others. "This may arise from several 
causes :—1. The conductivities of but few of the 
metals are accurately known. 2. The elasticities of 
but few of the metala are accurately known, and the 
formula given for the Young's modulus only roughly 
takes temperature into account. 3. The temperature 
coefficients of the metals are not the same, For in- 
stance, that for copper is over .4 : .415, baving been 
obtained by Swan and Rhodin, and .404 by Kennelly 
aud the writer, whilst silver is only. 38 and gold 36. 
Consequently the ratio will vary with the tempera- 
ture, aud at higher temperatures the ratio resistivity 
of copper : resistivity of silver will be less. This, it 
i8 interesting to note, holds true for the velocity of 
sound, for from Wertheim's results we bave, velocity 
of sound in silver : velocity in copper — 1.35 at 20? 
C., and only 1.19 at 200? C., and hence, just as in 
the case of electrical conductivity, the sound oond uo- 
tivity of copper diminishes at a faster rate than tbat 
of silver. 

The magnetic metals, as iron and platinum, are 
very difficult to obtain pure. Their true resistance 
is therefore at present doubtful, 

What has been mentioned thus far concerning the 
resistance of solids has had no immediate bearing om 
the subject of insulaiion. It was necessary, how- 
ever, in order to introduce the following oonsidera- 


tions. 
(To be continued.) 


The International Ohm. 

In view of the impending publication of the bill 
concerning electrical units of measurement, the 
Elektrotechni-che Zeitschrift states that the German 
Imperial Post Office authorities have resolved to in- 
trod uoe the ohm in place of the Siemens unit. In 
future all new apparatus and measuring instruments 
will be standardized in ohms. Existing curved 


handled rheostats and resi-tances used iu connection 
therewith will at once b» regauged, whilst other 
apparatus and instrumenta will be similarly dealt 
with on being sent to the werk-bops for repairs ав 
ovas оп „тау aiie. 5 atements of resistances in 
d reports will in future always be expre sed in 
ohms. 


* Compare the analogous problem of two porti 
of different densities in a closed ring tubennd ови 
heated. Neuman, '' Jatrberich'e f. Chem.,“ 18/4, p. 15, 
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A NOVEL HIGH TENSION SERIES EN. 
CLOSED ARC SYSTEM. 


BY J. H. HALLBERG, E. E. 


Articles have appeared in tbe pages of ELECTRIC- 
ITY describing the enclosed аго lamps and calling 
attention to their many advantages, but the writer 
has not seen any particular attention called to the 
high tension series enclosed aro lamps, which have 
now been perfected and are manufactured by a few 
firms. Probably the reason of this silence is that 
the manufacturers have not met with such success in 
designing and operating lamps on this cirouit as 
would warrant their recommendation for street and 
commercial lighting. 

I will first take up a few questions as to the re- 
quirements of the enclosed aro lamp for high tension 
series street lighting and commercial oircuits. The 
iasulation should consist of mica, lava and porcelain; 
fiber should never be used in aro lamps except for 
awitoh band les. When testing insulation, it is best 
that you should not depend on the ringing of a 
magneto bell, but should take one wire from the 
magneto in operation and connect to the ground or 
to frame of dynamo or cover of lamp, then the 
other wire should be attached to a small handle and 
taken in one band, while with the other you touch 
some connection or bare wire in sure contact with 


circuit; to be perfectly aure, wet your bands; it is 


understood that you must be insulated from the 
ground. I have found this method to be the surest 
where no special testing apparatus is at hand, as 
you will surely feel the current from the magneto if 
there is a leak. Never depend on ordinary insula- 
tion in high tension series lighting, as the extremely 
higb pressure cf the kicks“ caused by flashing of 
the dynamo or the breaking of a wire will break 
through any ordinary insulation and consequently 
. ground lamps and apparatus. The lamp should 
be provided with a standard hanger, and so designed 
that it will fit in tbe majority of hoods with the 
hanger-boards now in use. The lamp should be 
provided with a cover that is easily removed for in- 
spection. 
or rain, and as nearly dust proof as possible, and at 
the same time ventilated. 

All parts should be easily interchangeable, with 
the use of no other tools than a pair of pliers and a 
sorewdriver, My experience has been that it is 
better to use binding-posts and connectors than 
solder, for various reasons, the main one being, а 
coil can be changed without the troublesome use of a 
soldering iron. Thecut-out should be positive in ita 
action and have a sure adjustment, and its contact 
points should be easily interchangeable. It is pref- 
erable that the clutch works direct on the carbon, as 
the wear of tbe clutch is thus reduced on account of 
the softness of the carbon. The lamp should be 
equipped with some device to prevent theslipping of 
the carbons. In a differential lamp the slipping could 
only happen during its burning, as the carbons are 
together during the day, or when the lamp is not 
working. In a shunt-wound lamp the device should 
always be in action, as the carbons in a shunt lamp 
are always apart except at the moment tbat the arc 
is struck. This device may seem unnecessary, but 
experience has proven that the best of clutches will 
slip in stormy weather, especially on lamps placed on 
tall poles, or if they are suspended from poles which 
also carry one or more trolley wires. 

The inner globe should be easily interchangeable, 
as when trimming a number of lamps it is demon- 
strated that it is best to exchange the dirty inner 
globes for clean ones, and bring the dirty globes 
and what is left of the upper carbon back to the 
station, where the former are cleaned and the carbons 
are out to the right sizes for negative or lower 
carbons for the next trimming. The lamp could be 
ao designed that it would maintain the same voltage 
at the terminals and aro, whether the amperes be 4 
or 7, varying, or апу constant between these two 


The lamp should be proof against snow . 
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numbers. A lamp designed for 4 amperes should 
operate on any amperage between 4 and 7. The aro 
in the lamp sbould continue the entire voltage as 
meaeured at hangers except one volt. This one volt 
is all that is neceesary to hold the cut-out open. 
When the lamp is cut out by its automatic cut-out 
not over 4 volts should be expended when the Jamp 
coils are hot. The shunt coil and out- out should not 
consume over one-tenth ampere when lamp is hot. 
If possible, the lamp should be so designed that no 
dashpot or springs are required in its mechanism. 
This is very important, as all of our readers have 
probably experienced more or less trouble from dirty 
dashpots, feed and cut-out springs. In many cases 
these lose their tension, which would either keep the 
lamp out entirely or destroy all adjustment, allow- 
ing the lamps to burn 30 to 70 volts instead of 45 to 
90. The writer knows of some out- outs that would 
not sbunt the lamp until the aro reached about 140 
volts, This, of couree, would burn the shunt coils 
in the lamp, as they were only designed to stand a 
Maximum of 70 volts. I believe all will agree 
with me that a spring and a dashpot are the most 
frequent causes of trouble on a high tension street 
lamp which is subjected to internal beat and to dust 
and dampness. The lamp should be of light weight, 
say 25 lbs. complete with hood, hanger-board 
and globe, so as to allow the use of lighter con- 
struction and suspensions; a light lamp will also 
make the old balancing weights unnecessary, and on 
shipments of lamps the freight is about one-half of 
that paid for old-type long and heavy lamps. The 
lamps should be adapted for either inside or outside 
service without change; at thesame time they should 
be so designed that if necessary tbe plain cover can 
be eubstituted for а fancy one without any changes 
on the lamp. The lampsbould be as short as possi- 
ble, say about 24 inches from top of banger to bottom 
of globe, so as to allow the lamp to be used in low- 
studded buildings, basements and hallways. If it 
should be necessary to have a long lamp in order to 
suit some particular customer, it can be done by 
simply putting on a longer cover without changing 
the mechanism of the globes. The lamp should reg- 
ulate so that its voltage would not vary over 5 volts 
at any time from normal. The lamp that is de- 
signed and built so as to come up to the above speci- 
fications should certainly meet with the approval of 
most station managers and electrical engineers. 
Since the invention and perfection of the enclosed 
aro lamp it is possible to build a lamp of the type 
above mentioned, and the writer after personally 
handling nearly 100 of them for street lighting 
purposes during the past ten months, has come to 
the conclusion that it is the most convenient street 
lamp and will surely ocoupy a prominent position 
among the enclosed aro lamps, as it possesses higber 
efficiency than any other type of enolosed aro lamp 
as yet advertised in this country. 


The light from the high tension enclosed series aro 
lamp possesses all the advantages hat are so notice- 
able in the low tension D. C. enclosed lamp, which 
are: a perfectly steady light, perfect diffusion and 
distribution, the tint of which oan be governed by 
the use of different combinations of globes. It 
burns from 100 to 150 hours with one 12 by 4 solid 
„imported carbon. This not only saves labor in 
trimming and attention, but the lamp mechanism 
and clutch do not wear as the lamp feeds only a 
few times every 12 hours. It must also be remem- 
bered that the clutch works on the soft carbon, 
which prevents it from wearing, and as there are no 
carbon rods, the repairs on an enclosed aro lamp are 
only about 10 per cent. of that for the open аго system. 
If we now get a lamp as per above suggestions it 
would be perfectly proper to ask the following ques- 
tion, if you do not already realize the economy of a 
plant equipped with this type of lamp for street 
lighting: How do these lamps compare with tbe 
open aro system in regard to amperes, voltage and 
candle power? The old-type open aro lamp requires 
10 amperes and 45 to 50 volts (equal to 500 watts) to 


produce what is known as 2,000 nominal candle. 
power. The new enclosed aro lamp with clear globes 
requires 7 amperes and about 714 volts (equal to 500 
watts) to produce 2,000 nominal candle-power, 
From the above figures you can see that the Wattage 
remains the same for both types of lamps, conse 
quently your coal bill is not increased when you use 
the enclosed series lampe. The enclosed aro lampe 
require about 30 per cent. higher voltage, but the 
amperage may be reduced accordingly. I consider 
tbis а great advantage, especially if your circuits 
are very long, as the line loss would be out down 
considerably. If you desire a 1,200 candle-power 
system your wattage consumption would be about 
300 to 325 (equal to 4 amperes and 80 volts, or 5 
amperes and from 68 to 70 volts). I mentioned in 
the early part of the article that a shunt wound 
high tension series enclosed aro lamp oould be so de- 
signed that it would operate with the aro voltage 
even though the amperage varies about 40 per 
cent. You will undoubtedly see the advan- 
tage of this. To-day you will find that almost апу 
manufacturer of aro dynamos will farnish regulators 
and controlleis, by the adjustment of whioh you 
may change the amperage from, say, 4} to 64 amperes 
and the dynamos will hold their amperes very stead- 
ily at any point. This enables you to get a perfectly 
controllable aro circuit, which may be varied at wil 
from the station, 

On dark nights you may run your dynamo at? 
amperes. The next night may be moonlight; then 
you can cut your dynamo down to, say, бог 6 an- 
peres; then, during winter, when snow is оп the 
ground, you will not need over, say, 54 amperes оп 


_ the darkest nights. On moonlight nigbts with snow 


on the ground you could probably go as low as 4} am- 
peres on your circuit and still you would light your 
streets equally as well as you would ona very dark 
night with 7 amperes. This feature of this system 
will save a station ora town a good many dollars. 
Figures show the following: 

200 lamps at 70 v. each = 14,000 v. X 7 amp. = 

98,000 watts. 
200 lamps at 70 v. each = 14,000 v. X 4} amp, = 
63,000 watts, 

This shows a saving of 35,000 watts per hour. If 
your plant can produce one electrical HP. per hour 
with four lbs. of coal, you would save during an 1l 
hour run on 4} amperes instead of 7 amperes about 
one ton of coal, equal to, say, about $2. By apply- 
ing this system I am sure a great many plants which 
now shut down at 12 PM. could persuade the town 
which they light to pay a little more and run on à 
very low amperage the rest of the night, and 
then it might be profitable to run anall-night incan- 
descent circuit. Iam sure lighting plants in ша! 
townscould get many new cuetomers on their inoan: 
descent circuit if they could afford to run until day- 
light instead of shutting down at 12 PM. These are 
only a few examples showing the many advantages 
that can be gained througb the use of this system. 
There are many stations which have 4 to 7 ampere 
дупатов that are not in use, for, as the town grows 
the requirements change, a larger light is wanted 
and a 10 ampere aro system has to be put in, Nov, 
clean and fix up your old 4 to 7 ampere dynamo, 
write for prices and information to aro lamp mann 
facturers wbo make a high tension series enclosed 
аго lamp. Be sure that the manufacturers g aarantee 
the lamp to burn оп а varying amperage of, 87 
about 5 without change in the voltage at hangers, ab 
your old-ty pe dynamo may not regulate as well 
as the later designed and improved lampe : 
you see, if the town board should vote to pni in 1 
or 20 new 2,000 CP. aro lamps, and your present 10 
ampere dynamos are loaded, you oan, if you have ao 
old 5} ampere dynamo, by simply buying ths type 
of lamp and putting up new circuit, turn.isb the 
town with this lamp and eave the coat of 8 new dy- 
namo. The foregoing explanations and Buy жг 
might alone show station managers how they po i 
profit by the use of an aro lamp of this ty pe, d 
will now call your attention to tbe most impo 
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fact, and tbat is, that this lamp operates for 125 
hours without any attention or trimming. At each 

- trimming there is used only one 12 X 4/7 solid '* im- 
ported ” carbon. The cost of this quality of carbon 
is between $27 and $30 per 1,000, consequently a 
lamp of this kind, if operated 10 hours every night 
in the year, will consume 30 of these carbons per 
year, equal at highest carbon price to 90 cents. II 
your carbons for the old-type open arc lamp cost you 
$15 per thousand pair, delivered (this is certainly 
the lowest cost figure), then a lamp of that type 
whiob consumes one pair of carbons each night of 10 
hours requires 365 pa:r for one year, equal to $5.47), 
and making a saving of $4.57} each year per lamp in 
carbons alone. 

As the enclosed aro only needs trimming once 
every ten or fifteen days, one or more trimmers may 
be dispensed with. The enclosed aro having an inner 
globe, a deduction of about $1.00 per year for each 
lamp might be made from the above figures to allow 
for the additional chances of breakage. 


American Institute of Electrical Engineers. 

At the meeting of the Institute held at 12 West 
Zlst street, New York, Wednesday evening, March 
23, a paper was presented by Prof. Reginald A. 
Fessenden on Insulation and Conduction.” About 
75 members and guests 
were present, with 
President Crooker in 
the obair. 

In tbe absence of 
the author, the paper 
was read by Mr. R. W. 
Ryan and discussed by 
Prof. Franklin and Dr. 
Papin. | 

The secretary ап. 
nounced that at the 
meeting of council in 
the afternoon £he fol- 
lowing nominees had 
been selected from the 
proposals submitted by 
the membership: 

For President —Ar- 
thur E. Kennelly. 

Vice — Presidents — 
Robert B. Owens, Wil- 
liam Stanley, Cary T. 
Hutchinson. 

Managers — Herbert 
Lloyd, Samuel Shel- 
don, George F. Sever, 
Chas, P. Steinmetz. 

Treasurer—Geo. A. 
Hamilton. 

Seoretary—Ralph W. Pope. 

The following officers continue their terms as pro- 
vided in the oonstitution: Vice Presidents—4A. E. 
Kennelly, Chas. S. Bradley, D. C. Jackson; Man- 
agere—J. W. Lieb, Jr., F. A. Piokernell, W. L. Pat- 
fer, L. B. Stillwell, Alexander MacFarlane, W. F. C. 
Hasson, Gano S. Dunn, Herbert Laws Webb. 


The question of Standardization of Electrical Ma- 
chinery was referred toa special committee com posed 
of Elihu Thomson, Francis B. Crocker, A. E. Ken- 
nelly, C. P. Steinmetz, C. T. Hutchinson, J. W. 
Lieb, Jr., and L. B. Stillwell. 

The following associate members were elected : 


Albert G. Davis, acting manager patent depart- 
ment General Eleotrio Company, Schenectady, N. Y. 

Albert R. Gallatin, student of Columbia Univer- 
sity, New York City. 

Herbert Gaytes, electrical engineer Realty Syndi- 
cate Railwaye, Oakland, Cal. 

Russell Agnew Griffin, purobasing agent American 
Telephone & Telegraph Company, New York City. 

Francis Valentine T. Lee, engineer Pacific Coast 
department Stanley Eleotrio Manufacturing Com- 
pany, San Franoisoo, Cal. 


n 
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Max Lowenthal, associate editor the Electrical En- 
gineer, New York City. 

Henry W. Pope, special agent American Tele- 
phone & Telegraph Company, New York City. 

Fritz Reichmann, instructor of physics, Univer- 
sity of Texas, Austin, Tex. 

Theodore E. Theberath, Pacific Coast engineer 
Stanley Eleotrio Manufacturing Company, San Fran- 
cisco, Cal. 

Robert Anton Fliess, student of electrica] engineer- 
ing, Columbia University, New York City. 

The opening date of the General Meeting at Omaha 


was fixed for June 27, and its continuation for either 
three or four days has been left with the Committee 
on Papers aud Meetings for decision. 


THE WESTERN TELEPHONE CONSTRUCTION CO. 


— ee 


Officers Elected at the Annual Heeting—Inoreasing 
Its Manufacturing Faocilities—New Types of Ар. 
paratus. 

At the annual meeting of the stockholders and di- 
rectors of the Western Telephone Construotion Com- 


` раоу in Chicago on the 14th of this month, the fol. 


lowing officers were elected : 
President and General Manager — James E. Keelyn. 
Vice President — Judge D. A. Holmes. 
Seoretary—B. F. Stewart. 
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WESTERN TELEPHONE CONSTRUCTION CoMPANY’S 2,000 LINE DISTRIBUTING BOARD. 


Mr. Keelyn’s name will be recognized as the 
former president of this company. He is already 
well known and popular with the electrical frater- 
nity. 

Jadge Holmes is a well-known lawyer in Chicago, 
of the firm of Mason, Holmes & Mason, of which 
Senator W. E. Mason is the senior member, 


Mr. B. F. Stewart will be recognized as an old- 
timer in the electrical business, he having formerly 
been manager of the Western Electric Company’s 
factory and in later years well known throughout 
the country from his important connection with the 
Westinghouse Electrio & Manufacturing Company. 

The Western Telephone Construction Company 
reports that it has again been forced to make an in- 
crease in its manufacturing facilities. It is therefore 
making an addition to its factory which will give it 
half as much space again as it now oooupies. New 
machinery is being purobased and preparations are 
being made in every direction for the most active 
season in the history of this company, The sales so 
far this season have eclipsed anything in the history 
of the company, and large orders are coming in so 
rapidly that they are haudled with the greatest 
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difficulty, Several new types of apparatus have re- 
cently been put on the market by the company 


which deserve special mention. 


The accompanying plate shows a 2,000 line dis- 
tributing board, which has recently been built and 
installed in a number of exchanges equipped with 
the Western apparatus. This board isa combined 
lightning arrester, distributing and test board. The 
line cables after entering tbe exchange pass to tbe 
lightning arrester side of the board, where their re- 
spective wires are attached tothe terminals provided 
on the lightning arrester clips. The circuit of each 
line isthen continued through a fusible cut-out and 
statio arrester, and thence by means of jumper wires 
to its proper position ou the other side of the board, 
where the ends of the jumper wire are attached to 
the terminals provided on the test clips. From the 
other side of these test clips cables are again formed 
which run to the drops and jacks in the switobtoard. 

The arrangement is such that there is no confusion 
whatever in the jumper wires, which lie in parallel 
troughs or passages, and a tangle is thus made al- 
moet an impossibility. The arrangement for testing 
avy line afforded by this board is very complete. A 
special teat plug may be inserted under any of the 
teet clips and the cirouit tested in either direotion— 
that is, towards the switchboard or towards the sub. 
: soriber. If desired the 

E fest telephone may be 
ПЕТИ simply bridged aoross 
nnl the cirouit at that 

ИНН БИ & point of the line being 
HARSH I tested without break- 
" | ing the continuity of 
ES the line between the 
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surprising. 
The instruments and 
apparatus manufao- 


tured by the Western 
Telephone Consti uo- 
tion Company are oon- 
tinually growing in 
favor, and the demand 
for them keeps pace 
with the fast inoreas- 
ing popularity of tele- 
phonio communication 
in all seotions of the 


country where independent systems have got a foot- 
hold. 


The New York Electrical Society. 

The J86tb meeting of this Society will be held at 
the College of the City of New York, Lexington ave- 
nue and 23d street, New York City, tbis (Wednes- 
day) evening at 8 o'olock. 

Mr. Frank E. Knight will read a paper оп “The 
Influence of Eleotrio Railroads on Population and 
Land Values in Cities.“ 

After this paper, Mr. W. J. Clarke will give а 
practical demonstration of the Marconi system of 
wireless telegraphy by means of an improved ap- 
paratus. On bebalfof Mr. John Dennis, Jr., the in- 
ventor of the fluorometer, Mr. Clarke will also de- 
scribe the operation of that instrament as a surgical 
adjunot of the X-ray. 


The General Electric Company owed on January 
1,1898, $1,839,380 acoumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
sinoe July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stock since August, 1893. 
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LEGAL NOTES, 


The Supreme Court of Wisconsin bas rendered a 
decision to the є ffect that there can he no extension 
of street railway lines beyond city limits, even 
though a franchise has been granted, without the 
award of damages where property owners object. It 
also makes no difference whether or not the compa- 
nies have the right to carry freight or express matter. 

Judge O'Neill bas filed an order consolidating the 
two actions in the suit concerning tbe receivership 
of the National Electric Manufacturing Company at 
Eau Claire, Wis., making H, Н. Hayden and J. T. 
. Barber defendants, and Morgan Brooks of St. Paul, 
Ed ward P. Allis Company, Milwaukee, tbe Eureka 
Tempered Copper Company and others plaintiffs. 
He also made T. F. Frawley, Fitoh Gilbert, R. E. 
Rast, George T. Thompson, Jolm S. Owen, D. R. 
Moon, A. J. Rust, Bank of Eau Claire, Chippewa 
Valley Bank and Westville Lumber Company de- 


fendanta. 
orders of December 30, closing up the receivership. 
Judge O'Neill also removed Receiver R. E. Rust, 
but the judge ароКе in complimentary terms of Mr. 
Rast’s hich standing and said his removal from the 
receivership was due only to the fact tbat his being 
a defendant made such action by the court a neces- 
sity. 

In the suit brought by the Port Huron Eleotrio 
Railway Company against the Guarantors’ Liability 
& Indemnity Company, Judge Vance in tbe Circuit 
Court at Port Huron, Micb., on the 18th inst., took 
the case from the jury, direeting a verdict for the street 
railway company for the amount of $1,136. The 
suit was brought to recover the amount of a judgment 
awarded Conrad Lutz in the Circuit Court against 


the street railway company for injuries sustained a 
year ago last November in a collision between a 
street car on which Lutz was a passenger and a Grand 
Trunk engine. The street railway company was in- 
sured with the indemnity company against damages 
recovered by passengers for injuries sustained in 
accidents. The company, however, refused to pay 
the Lutz claim claiming exemption owing to alleged 
negligence on the part of the street railway company. 


The American Range Finder Company, a West 
Virginia corporation engaged in manufacturing and 
selling range finders and other instruments, made 
an assignment on Wednesday last to Charles B. Van 
Nostrand, New York, who is understood to be the 
principal ownerofthecompany. Edward A, Wickes, 


New York, is president of the company, and John 
Nisbet of Youkers secretary. Tue company was 
incorporated in 1888 with a capital stock of $500,000 
to manafacture a range finder, invented by Lieuten- 
aut Fiske, to determine the distance and location of 
ships at sea. The concern had no factory, and its 
instruments were manufactured for it by the Western 
Electric Company, and sold on royalty. 


— 


A Patent Office Bill. 
A bill has been introduced in the U, S. Senate by 
Mr, Platt of Connecticut, providing for an increase in 


the working force of the Patent Office, in order to 


facilitate the work of the office, which is greatly in 
arrears. The bill provides that for the purpose of 
determining with more readiness and accuracy the 
novelty of inventions for which applications for let- 
ters patent are or may be filed in the Patent Office, 
and to prevent the issuance of letters patent of the 
United States for inventions which are not new, the 
Commissioner of Patents is authorized and directed 
to revise and perfect the classification, by subjects- 
matter, of all letters patent and printed publications 
in the United States Patent Office which constitute 
the field of search in the examination as to the nov- 
elty of invention for which applications for patents 
are or may be filed. 


The General Electric Company owed on January 
1, 1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum, Neither have any dividends been 
paid on its common stook since August, 1893. 


He likewise vacated Judge Bailey's tbree 


THE NEWS. 


What is Going On in the Electrical World. 


STREET RAILROADS. 


Albany, N. Y.—The bill introduced by Assembly- 
man Eldridge, which is believed to validate all the 
grauts of the Union ( Huckleberry) road in New 
York City, was passed in the Senate bya vote of 29 
to 10. 


Atlantic City, N. J.—Surveys have been completed 
for a new electric railway to run direct from Camden to 
this city. The new line will leave Camden and cross 
Cooper’s Creek near the head of Harleigh Cemetery, 
passing down through the outskirts of Haddonfield, 
then to Ellisburg. Gibbsboro, also Pleasant Mills, 
Weekstown, Unionville and Port Republic, and thence 
down the shore road to Absecon and across the meadows 
t^ this city. The corporation is known as the New Jer- 
sey Electric Bailway Company, and is incorporated for 
$3,000,000, the projectors being Philadelphia and Atlan- 
tic City capitalists. The third-rail system will be em- 
ployed, and the cost of the road is estimated at close to 
$2,000,000. Ninety-pound tails will be used on the road, 
and the line will eross the meadows on an elevated steel 
structure. 


Baldwinsville, N. Y.—The commissioner of highways 
has granted the Baldwinsville & Liverpool Railway 
Company a franchise to construct an electric road and 
lay tracks on the highways ruuning from Liverpool to 
the limits of Baldwinsville. 


Buxton, Me.—The building of the Saco River electric 
road now appears to be certain. Its promoters have 
issued $300,000 twenty-year 5 per cent. gold bonds, and 
fluated them with the Massachusetts Loan & Trust Сош- 
pany. The Railroad Commissioners have already ap- 
proved the location of a route which passes through the 
villages of Bonny Eagle, Standish, West Buxton and 
Bar Mills to Saco. The gauge of the road is 484 
inches. The construction of the road will be 
rushed in order to have the line ready for travel by 
July 4. It is the theory of the projectors that the road 
will open the way for the utilization of the immense 
water power now dormant in the Saco river. 


Chattanooga, Tenn.—The passenger lines of the Chat- 
tanooga Belt Railway have been formally transferred 
tothe Cbattanooga Rapid Transit Company, of which 
S. W. Divine is president. Mr. Divine says there will 
be no change in the operation of the road until he is 
ready to put in the electric system. 


Danville, Ill.—The thirty year franchise ordinance 
of the Danville Gas, Electric Light & Street Railway 
Company was passed over the mayor's veto by a vote in 
the council of three to one. 


Hartford, Conn.—The directors of the New England 
Railroad Company have decided to extend the third- 
rail system to Bristol. They expect to have the line in 
operation early in June. 


Laporte, Ind.—Col. William Sears of Chicago, one of 
the promoters of the electríc railway projected to be 
built between Goshen, Ind., via Danville, III., to St. 
Louis, bas called a meeting of the capitalists interested 
in its construction to be beld at Plymouth, April 11. 
Two surveys have been made, each over а different 
route, and those interested in the enterprise are confi- 
dent of having construction under way before May 1. 


Lockport, N. Y.—The ''Journal"' has been author- 
ized to state that an electric railroad between Lock- 
port and Buflalo is now a certainty and will be in oper- 
ation within three months, The Ely Company bas 
positively leased the Lockport Buffalo branch of the 
Erie and the work of putting in а third rail, erecting 
poles and trolley lines and all other necessary regula- 
tions will be under way in a short time. Surveyors 
and engineers are at work now along the line between 
pecans Buffalo under the direction of Erie and Ely 
Officials.“ 


Marlboro, Mass.— Within а few weeks it will be pos: 
Bible for West Warren people to take a trolley ride into 
Boston, and from there, if so disposed, to Nashua, 
N. H., the whole trip being more than 100 miles. When 
the short connecting link near Marlboro is completed, 
the people along the line, in the Brookfields, Spencer, 
Worcester, Marlboro and South Framingham, will be on 
& continuous electric line, and cau go to Boston by trol- 
ley. The connecting link necessary to make this pos- 
Bible lies between Marlboro and South Framingbam, 
and it lias been decided to make the connection with all 
possible dispatch. 


Montpelier, Vt —The board of trade are considering 
the plan of building an electric railway from Roch. 
ester through Hancock, Granville, Warren, Waitstield, 
Moretown and Middlesex to this city. A committee 
consisting of Fred Blanchard, Н. С. Gleason, L Bart 
Cross, Collins Blakely and H. W. Kemp have been ap- 
pointed to correspond with parties interested with a 
view to ascertaining the feasibility of such a project. 


New York.—An immense power house is to be erected 
at Kingsbridge by the Third Avenue Railroad Come 
pany at a cost, including the plant. of at least $5,000,000. 
The electric machinery із to have a capacity of 44,000 
horse-power, the purpose of the company being to have 
the motive power for their whole system generated 
there, and to change all their lines into electric within 
three years. 


New Kensington, Pa.—The borough council has 
granted the New Kensington Street Railway Company 


a 999-vear right of way to lay a single street car track 
over Fifth avenue the entire length of the borough 
from Parnassus to Arnold. T. A. Mellon, Jr., is presi- 
dent of the company and D. T. Marsh, Pittsburg, secre- 
tary. 

New Haven, Conn.—The New York, New Haven & 
Hartford Railroad Company has decided to build an 
extension of its Nantasket Beach electric system be. 
tween East Weymouth, the present terminus of the 
road, and Braintree. With the completion of this ex. 
tension the company will bave 15 miles equipped with 
electricity. 


Norfolk, Va.—The Norfolk & Ocean View Railroad 
eight mile electric line, which has been in the bands of 
receivers for a year, bas been sold by order of the 
United States Court to the Norfolk Street Bailway Com- 
pany, for $329,000. 

Penn Yan, N. Y.—All the preliminary work, includ- 
ing the survey, has been completed by the Penn Yan & 
Geneva Electric Railroad Company, and an application 
will at once be made to the State Railroad Commission- 
ers fora charter. F. B. Hubbell of Baltimore, Md., 
the promoter of the road, states that the necessery cap- 
italic in sight and will be forthcoming unless war with 
Spain is proclaimed. 


Pittsburg, Pa.—The Pittsburg “Times” says: "A 
big scheme, and it will not be of such very gradual 
accomplishment either, to gridiron the Monongahela 
and Youghiogheny valleys with electric lines, isin a 
formative copdition just now. The fag ends of tbe 
scheme are already built, and it will only require the 
construction of a few miles up each of the valleys to 
connect Pittsburg by new lines with Braddock, Mc. 
Keesport, Elizabeth, Monongahela City, Charleroi, 


: Bellevernon. California and Brownsville, and eventu. 


ally Morgantown and Fairmont, in the Mouongabela 
valley, and McKeesport, Versailles, West Newton, 
Smithton, Laytou's, Dawson, Broadford, Connellsville 
and Uniontown up the Youghiogheny.’’ 


Republic, Wash.—E. R. Gray, I. M. Fisk and T. W. 
Butter, of Kettle Falls, are reported bere to be organiz. 
ing acompany for the purpose of establishing an elec- 
tric car line into this camp. 

Reading, Pa.—The right of way along the entire 
route of the Reading & Boyertown Electric Railway has 
now been secured, and the construction of tbe road is 
being pushed rapidly. This road will pass through a 
large number of villages and settlements, heretofore in- 
accessible by rail, for а d.stance of about twenty miles. 


Saginaw, Mich.—The receivers of the Union Street 
Railway presented figures showing that they were los- 
ing money at the old rates of seven and nine fora quar- 
ter, and Judges Snow and Wilber have granted them 
permission to raise the rates. 

Sistersville, W. Va.—Engineers are surveying the 
proposed route of the Sistersville & Salem Railway, to 
he built between this city and West Union. The rigbt 
of way has been secured from this city to Middlebourne 
and as soon as the engineers establish the grade work 
will be commenced. It will be one of the longest elec- 
tric lines in the country, the distance from here to 
West Union being about 50 miles. 


Тїйїп, O.—Samuel B. Sneath, builder and owner of 
the Tiffin & Fostoria electric road, which is in operation 
as far as Bascom, has transferred the road to a company 
whose oflicers are: President, D. E. Kimberly, Cleve- 
]and ; vice president, Mr. Gabriel, Cleveland ; secretary, 
C. О. Everett, Cleveland ; treasurer, S. B. Sneath, Tiffin, 
who, with B. G. Tremaine, Cleveland, compose the 
board of directors. 

Westbrook, Me.—The directors of the Westbrook, 
Wine bam & Harrison Electric Railway Company have 
voted to accept the locations granted by tbe several 
towns through which the road is to pass. The work of 
construction will probably begin at an early date. 


Wildwood Beach, N. J.—A party of Philadelphia cap- 
italists, headed by Morris M. Neurath, have organized 
the Five-Mile Beach Railway Company, and they will 
shortly commence the building of an olectric trolley 
road the entire length of Five-Mile Beach, connecting 
the resorts of Holly Beach, Wildwood and Anglesea. 


LIGHTING PLANTS. 


Bad Axe, Mich.—At an election held here on the 14th 
an informal vote was taken on the question of munici- 
pal purchase of the electric light plant, 190 voting in 
favor of buying the plantand 72against. The franchise 
of the present owners gives the village the right to buy 
within a specified time at actual cost. 


Brooklyn, N. Y.—The Edison Electric Light Company 
has begun stringing wires on the poles of the defunct 
Coney Island & Gravesend Electric Light Company, 
purchased by them from the Citizens’ Company, о 
bought the franchise granted by the town. Lights wl 
beintroduced by the 15th of April. 


Burlington, N. J.—The Monmouth Traction Com- 
pany, which is applying for right of way through u 
city, has just completed a contract for lighting the city 
for $4,000 a year for five years, conditional on getting à 
franchise to build and operate the trolley system. 


Chillicothe, O.—The Juneman electric plant. which 
has been doirg the city lighting, passed into the 1 5 
of the Chillicothe Street Railway Company on Ше t 
inst., the consideration being $25,000. The NT 
company proposes to reduce the cost ofthe city lighting 
$1,650 а year. Р 

Cranford, N. J.—The township committee has gravt А 
а 99 year franchise to string wires for lighting in 
township to the Cranford Light & Water Company: 
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Des Moines, Ia.—The so-called curative act permitting 
the carrying out of the MeKaskey-Holeomb contract 
for the erection of a municipal electric lighting plant 
has passed both houses of tbe Legislature. 


Milwaukee, Wis.— Bids will be received by the board 
of public works on Friday, April 15, for the gas and 
electric ligbt fixtures for the Public Library and Museum 
building. Itisexpected that these fixtures will cost 
about $16,000. Bidders will have to put up bonds to the 
amount of $5,000 or $2,500 in cash. In order to get the 
full benefit of competition the board of public works 
has mailed copies of the advertisement and the specifi- 
cations to manufacturers of gas and electric light fix- 
tures in New York, Philadelphia and Chicago. 


New Albany, Ind.—The council is expected to take 
early action on the question of lighting the entire city 
with electric arc lights, doing away with the sun vapor 
lights. 

Petoskey, Mich.—At the spring election next month 
tbe voters of this place will have a chance to express 
their opinions on a bonding proposition for $6,000 for a 
municipal lighting plant. 


Pomeroy, O.—George Pfarr, Henry C. Pownall and 
George Cowey, who compose the Mutual Electric Com- 
pany, have been granted the right to maintain and 
operate a system of electrical distribution in this city 
for aterm of twenty-five years. 


Richmond, Mich.—The proposition to bond the village 
for $9,000 to establish an electric light plant was carried 
at the late election by a vote of 204 to 69. 


Rogers City, Mich.—Electric lights are spoken of as 
among the probabilities in the contemplated village 
improvements. 


Rockville Center, L. I.—At the recent election here, 
the appropriation of $2.000 for completing the electric 
light plant was carried by a vote of 101 to 32. 


Sac City, Ia.—The Sac City Electric Company has 
accepted the provisions of the ordinance giving it a 
lighting francbise and will proceed to let contracts for 
the construction ofan electric light plant. 


Trenton, N. J.—A bill has becn introduced in the 
House by Mr. Porter which gives the Board of Street 
and Water Commissioners in cities of the first class en- 
tire control апа authority to provide for the public 
lighting of all streets, avenues, Janes, alleys, highways, 
docks, bridges, parks and publie buildings of such city. 


Watertown, S. D.—This city is soon to have a new 
electric light plant. Col. L. D. Lyon, representing the 
Watertown Water, Light & Power Coinpany, has been 
canvassing the city and has secured & guarantee of 1,000 
lights. The city will grant а franchise and takea num- 
ber of lights forstreet lighting. For the past two years 
Watertown has been without electric lights, the old 
plant constructed by the Geueral Electrie Light Co. in 
1883 is worn out, and the franchise has lapsed. The new 
plant will be of modern construction. 


COMPANY MATTERS. 


Albany, N. Y.—Senator Malby's bill, enabling the 
St. Lawrence Power Сошрапу of Massena, st. Lawrence 
county, to operate its canal for navigating purposes 
and to furnish à water supply, water power, or to gen- 
erate electric power to be used by auy city, town or 
т 286° wishing to contract therefor, has passed the 


Annapolis, Md.—A bill has beeu introduced in the 
House to incorporate the Electric Power & Light Com- 
pany of Baltimore County. The company is authorized 
lo lay wires in the county for the transmission of 
electricity for heating, lighting or motive purposes ; 
capital stock, $25,000. Henry Keidel, William H. 
Matthai and James O. Bates of Baltimore county ; John 
Le Lowe, James C. Doyle, Theodore M. Easter and 
9955 King, of Baltimore City, are named as incor- 


Bangor, Me.—The Bangor Electric Clock Compan 
of which Gen. J. S. Smith is vice-president and ae 
manager, have teniporarily located their factory in the 
шы Sudbury building on Sudbury street, Boston, Mass., 
Where they are busy perfecting the machines and 
getting out sample clocks which will be sold all over the 
country. Every part, even to the smallest screw that 
qe into the make-up of these clocks, is now made һу 

e company and a great many of the tools had to be 
specially constructed for this work. 


Dayton, O.—The Thresher El i 
„0. ectric Company con- 
templates an extension of its plaut and Works 


Gettysburg, Pa.—Capitalists interested in the Gettys- 
1 Da Company will, on April 14, apply fora 
Electra Ts corporation to be called the People's 
es Tis ight, Heat & Power Company of Gettys- 
Ја 18 rumored that extensive improvements will 
Sey e n the electric railway. Among those inter- 
Henr T € enterprise are Henry A. Sage of Easton, 
Borecl wn and Frank Reeder of Easton. Henry A. 
William E. Burk, J. Darlington, William Hen 


derson, Joseph T. Richards, Max Riebenack and Theo- 


dore P. Saulnier of Philadelphia, 


Lancaster, N H.—The electri i i 
N. Н,— ectric companies of this 
Кү be consolidated under Ше ошо of the 
efferson Wine Company, comprising the Lancaster, 
ableton itefield and Bethlehem companies, with а 
of $100,000. The main power house will he at 


thl ` 
aa and the offices and headquarters at Lan- 


Middletown, N Y.—A i i 
: э 1. ї.—А controlling interest in the 
ddletown-Goshen Traction Company haa been sold to 


а syndicate of New York capitalists, who have taken 
possession of the road. The officers of the new com- 
pany are: President, F. McKeige ; vice-president and 
treasurer, C. G. M. Thomas; secretary, H. M. Brun- 
dage; general manager, W. A. Grauten. The new own- 
ers intend to make several improvements. It is proba- 
ble that a lighting plant will be established in connec- 
tion with the railway. 


Pittsfield, Mass.—The directors of tbe Pittsfield Elec- 
tric Street Railway Company have voted to increase 
the capital stock from $60,000 to $850,000, provided the 
Railroad Commissioners grant permission to do so. The 
object of the increase is to build a new line to Tillot- 
sons, about two miles to the west. 


Schenectady, N. Y.—The General Electric Company 
has let the contracts for its new foundry, aud is baving 
plans prepared fora machine shop of imposing dimen- 
sions. 


TRANSMISSION PLANTS. 


Atlanta, Ga.—It is said that the new electric power 
company which proposes to dam the Chattahoochee 
River and establish au immense plant for the generation 
of electricity will soon be ready to commence work on 
the project. The object of the company is to furnish 
electricity to manufacturers and other consumers in 
Atlanta and throughout Fulton county. 


Visalia, Cal.— Mayor William H. Hammond of this 
city, A. G. Wishon, manager of the city waterworks, 
and W. G. Henshaw of the Union National Bank ot 
Oakland have associated themselves in an enterprise of 
considerable importance. They propose to utilize the 
waters of the Kaweah River at a point about thirty 
miles east of here in operating an electric generating 
plant from which to transmit about 1,600 horse power to 
this city and neighboring towns. 'The plant and its 
appurtenances will cost about $200,000. Work is ex- 
pected to begin in a few days. | 


FIRES, ETC. 


Chicago. — The Schoenemann building was destroyed 
by fireon the 21st inst. Among the firms burned out 
was the Atlas Electric Company. 


Palmer, Mass.—The plant of the Central Massachu- 
setts Electric Company, located at Blanchardville, was 
almost totally destroyed by fire on the 17th inst. 
Superintendent E. H. Rollins and Electrician W. E. 
Shea were badly burned about the hands and face 
in making their escape from the building. The plant 
furnished light for all the villages of the town of 
Palmer, including Thorndike, Bondville, Palmer Cen- 
ter and Three Rivers. [t also supplied electricity for 
lighting purposes for the towns of Monson and Warren. 
The insurance on the plant amounts to $30,000, The loss 
is estimated at about 850,000. 


NOTES FROM A CORRESPONDENT. 


Albany, N. Y.—On March 24, the Senate passed 
Senator Brackett's bill, giving the Hudson River Power 
Transmission Company the power to acquire rights of 
way in the counties of Saratoga and Schenectady.—On 
March 25 the Assembly passed Mr. Cowles’ bill to 
incorporate the Electric Water Power Company of 
Oneonta. 


Troy, N. Y.—The furnishing committee of the Court 
House Commission has ама: беа the contract for fur- 
pnishing a system of electric clocks for the new court 
house to the American Watchman’s "lime Detector 
Company of New York, ata cost of $597. The system 
is to consist of one master clock and twenty secondary 
clocks.— The E. G. Bernard Company has received a 
contract for furnishing the Dobler Brewing Company of 
Albany two sixty horse power direct-connected gen- 
erators, one electric eleyator, seven direct-connected 
motors and the necessary apparatus for a lighting plant. 
It will be the most complete electric plant in this section 
of the State. 


PERSONAL AND MISCELLANEA. 


Reuben Franklin Baker, president of the Columbia 
City Railway of Washington, D. C., died Wednesday last 
in that city. 


S. G. Colman, who has been acting superintendent of 
the lighting department of the Milwaukee Electric 
Railway & Light Company since the resignation of 
William Church, has beeu appointed to fill the position, 
and bas eutered upon his duties. Mr. Colman has been 
with the company ever since its formation, and was 
one of the organizers of the old Badger Illuminating 
Company. 


James F. Hey ward cof Baltimore has completed ar- 
rangements for engaging in business iu New York as 
consulting expert of railway companies, capitalists and 
investors generally. He expects to occupy his office in 
the Washington Building, No. 1 Broadway, about April 
1. Referring to Mr. Heyward's change of location, tbe 
Baltimore "Sun" ' says: Mr. Heyward's long ex pe 
rience iu street railway manageinent would seem to fit 
him eminently for such work as he intends undertak- 
ing. In leaving Baltimore he takes with bim the best 
wishes of his mauy personal friends for his future suc- 
cess and the gratitude of the thousands whose interests 
he guarded во faithfully while general manager of the 
City & Suburban Railway. 


The Philadelphia Electrical Exposition Company will 
give an electrical exhibition in its building, 815 and 820 
Chestnut street, Philadelphia, beginning June 6 and 
continuing for one month. There has been no exhibi- 
tion given in that city since 1884, and public interest 
will be aroused by a systematized attempt to place before 


it АП the progress of electricity since that time. Es- 

іа] efforts have been made to interest distinguished 
Inventors, such as Edison, Tesla, MacFarlane Moore, 
Elibu Thomson, Steinmetz and many otherw. The 
management has obtained the services of Prof. William 
D. Marks as director. 

The bill to substitute the electric chair for the gallows 
as a method of capital punishment in Massachusetts has 
passed the House. Tho bill also provides that all exe- 
cutions shall take place at the St:te prison between 
midnight and sunrise, and carries with it an appropria- 
tion for a small building and the necessary appliances. 


William Hoffman of Detroit has patented a compos- 
ite brake shoe which issaid to be an effective device 
for '"curing"' flattened wheels, and which does its 
work while the car is in regular operation, being carried 
on the car and easily attached and detached. 


А. B. Holmes, a well known electrical inventor and a 
resident of Newton, Mass., is dead. He was 69 years of 
age and was a native of Loudon County, Virginia. lle 
was & veteran of the civil war. After the war he turned 
his attention to the invention of electric lighting appli- 
ances and bad achieved success in this line of work. 


COMMERCIAL PARAGRAPHS. 


The Albert & J. M. Anderson Manufacturing Company, 
of 289-293 A street, South Boston, Mass., well-known 
makers of Aetna and Hecla railway insulators, switch- 
boards and line material, are said to be extremely busy at 
the present time turning out switches and switch- 
boards to fill the large number of orders now on hand. 
This certainly speaks well for the quality of the goods this 
company is manufacturing. 


Educate Your Bowels With Cascarets. 
Candy Cathartic, cure constipation forever. 
10c,25c. If C. C. C. fail, druggists refund money. 


Don't Tobacco Spit nnd Smoke Your Life Away. 

To quit tobacco easily and forever, be mag 
netic, full of life, nerve and vigor, take No-To- 
Вас. the wonder-worker, that makes weak men 
strong. All druggists, 0c or $1, Cure guaran- 
tecd. Booklet and sample free. Address 
Sterling Remedy Co., Chicago ог New York. 


At this season of the year theftreatment of the dread dis- 
ease neuralgia isa matter of much consideration. Physi- 
cians and people in general have thought that the only 
permanent cure for neuralgia was a change in climate, 
water, air and surrou: dings, and that medical preparations 
were simply palliative. Neuralgia is in no sense of the 
word an imaginary disease; the sufferer from this disease 
is very much aware of the fact, and for this reason the few 
so-called neuralgia cures, liniments, etc., have been short- 
lived. The patient very soon discovers their inetliciency. 
Fortunately, however, there is an institution in Chicago 
that can and does furnish an effective cure and a sure 
method of treatment for the cure of neuralgia, which, judg- 
ing from its rapid growing popularity, will soon take the 
p'ace of all these palliative treatments. It has certainly 
made astonishing curesin this obstinate disease, and its 
merits have made it famous among physicians; and this is 
known as the Anti-Neuralgique cure, specialized by the 
French Chemical Company, 356 Dearborn street, Chicago. 


To Cure Constlpation Forever. 
Take Cascarets Candy Cathartic. 10с or 25c. 
It С. C. C. fail to cure. druggists refund money. 


No-To-Bac for Fifty Cents. 


Guaranteed tobacco habit cure, makes weak 
men strong, blood pure. 500, #1. All druggists. 


The recently patented Newgard Water Proof Receptacle 
and Globe is finding a large field of usefulness in breweries, 
paper mills, packing houses, sugar refineries and all other 
places v here moisture or fumes make the insulation of an 
ordinary lamp socket a difficult proposition. The price of 
this device is down to a point where itis economy to use 
itinall places where high insulation is required. The 
Newgard Receptacle and Globe is во simple in construction 
and yet so clever in its conception that it commends itself 
to every опе at rst sight. The Electric Appliance Com- 
pany of Chicago are always glad to submit a sample of this 
globe where there is a possibility of its adoption. 


Evervbody Says So. 


Cascarets Candy Cathartic, the most won- 
fertel medical discovery of the age, pieas- 
ant and. refreshing to the taste, act gently 
und positively on kidneys, liver and bowels, 
cleausing the entire system, dispel colds, 
cure headache, fever, habitual constipation 
and biiousness, Please buy and try a box 
of C. C. C. to-day; 10, 25. ^0 cents. Sold and 
guarantecd to cure by all druggists, 


Help to fight the Eleotrical Trust by subscribing 
for ELECTRICITY. 
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INCORPORATIONS. 


The Oarbondale Heat & Power Company, Carbondale, 
Pa. Oapital stock, $100,000. 


The United Traction Company. 5%. Louis. Capital stock, 
$2,000. Incorporators: John Scullin, James Campbell 
and Harry Scullin. 


The National Electric Car Fighting Company of West 
Virginia, capitalized at $2,000 00), has been licensed to 
transact business in Illinois with a capital stock of $2,000. 


The Newport Electric Power & Light Company, New- 
port, Ore. Capital stock, $3,009. Incorporators: R. A. 
Bensell, William Matthews and E. Williams. 


The Automatic Electric Alarm Company, San Francisco, 
Cal. Capital stock, $300,000, with $50 subscribed. Direct- 
ors: Arthur C. Donnell, Piedmont; R. B. Woodward, H. 
D. Walker, Alfred Allayne Jones, Henry P. Dimond, San 
Francisco. 


The Reger & Atwater Company, San Francisco, Cal.—to 
deal in electrical and mechanical supplies. Capital stock, 
$25,000, with $22,000 subscribed. Directora: A. P. Reger, 
William M. Reger, C. A. Reger, M. E. Reger and R.D. 
Duke, all of San Francisco. 


The San Gabriel Traction Company, Los Angeles, Cal.— 
to build ап electric railway from Los Angeles to Pasadena, 
with branches to Duarte, Monrovia and Sierra Madre. 
Capital stock, $1,009,000. Directora: James F. Огаһа and 
B. P. Anderson, of Chicago, III.; Walter Maxwell, Bradner 
Leeand Albert Hadley, of Loc Angeles. 


The Littleton Water, Power & Light Company. Littleton, 
N. J. Capital stock, $2000 Incorporators: William B. 
Hord, A. F. Bennet and Hunter Wykes, all of New York. 


The Eastern Electrica! Construction Company, Philadel- 
phía.—to construct electric plants. Capital stock, $50,000. 
Directors: William D. Barnard and Edgar M. Yarnall, 
Philadelphia; William Hoopes, Baltimore. 

The West Oneonta & Laurens Railroad Company, One- 
onta, N. Y.—to build and operate an electric railroad con- 
necting West Oneonta and Laurens. Capital atock, $75,000. 
Directors: Frank Gould, Parker Wilson, Albert D. Get- 
man. Herbert Н. Getman. Walter S. Whipple and Harry 
W. Lee, of Oneonta, and David S. Peet, Peter Seeber and 
P. K. Strong, of Laurens. 

The Buffalo Valley Railway Company, Buffalo, N. Y.— 
to operate 27 miles of electric road from Buffa!o to Java, 
Wyoming County, N. Y. Capital stock, $:50,000. Incor- 
porators: Luther 8. Bent and Felton Bent, of Philadel- 
phía; Mason D. Pratt and Edgar O. Felton, of Steelton, 
N. X.; Herbert P. Bissell and J. Henry Metcalf, of Buffalo; 
Joseph R. Ford and Frederick W. Wood, of Baltimore; 
Benjamin Watson, of Strykerville, N. Y. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED MARCH 22, 1898, 


ELECTRIC RAILWAYS AND BAILWAY APPLIANCES. 


690,857. Trollev-Wheel, Austin B. Oollett, Lynn, Mass. 
Filed May 23, 1896. 

600,590 Trolley-Wheel. Elbert R. Robinson, Chicago, III. 
Filed Nov. 28, 1896. 
600,893. Pneumatic Oontrolling System ‘or Electric Cars. 
Sidney Н. Short, Cleveland, О. Filed Sept. 20, 1897. 
601.206. Brake for Electric-Motor Cars, Patrick R. Hayes 
and Hugh M. Carbine, Chicago, III. Filed Dec. 23. 1896. 

601,016. Street-Car Fender, Albert W. Routh, Pittsburg, 
Pa. Filed Sept. 25, 1897. 

601,131. Car-Fender. Jacob F. Eisenhower, Lehighton, 
Pa. Filed Dec. 20, 1897. 

601,155. Car.Fender. Susan F. Moore, Peabody, Mass. 
Filed Nov. 28, 1896. 


ELECTRIC LIGHTS AND APPLIANCES. 


601,108. Cluster. Fixture for Electric Incandescent Lamps. 
Nelson Weeks, New York City. Filed Oct. 1, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


600,911. Magnetic-Clutch and Power-Station System. Bion 
J. Arnold, Chicago, III. Filed June 20, 1896. 

601,023. Alternating-Current Motor. Walter Langdon- 
Davies. London, Eogland,assignor to the Davies Mo- 
tor Company, Limited, same place. Filed Nov. 15, 
1897. 


MEASURING INSTRUMENTS. 


600,981, 600,982, €00 983. Electrical Measuring Instruments. 
Ed ward Weston, Newark, N. J. Filed Dec. 7, 1897. 


TELEPHONE AND TELEGRAPH APPARATUS. 


600,990. Telephone. George F. Payne, Philadelphia, Pa. 
Filed Aug. 21, 1897. 

600.991. Telephone-Transmitter. George F. Payne and 
William D. Gharky, Philadelphia, Pa.; said Gharky 
assignor to said Payne. Filed Sept. 11, 1897. 


MISCELLANEOUS. 


600,866. Electrical Alarm Gage. Jobn Hackney, Norfolk, 
Va. Filed June 21, 1897. 
600,874. Electrical Device for Propelling Boats. Lyman 


R. Jones, Boston, Mass., assignor to Samuel Jackson 
and William Potter, Jr., trustees, same place. Filed 
July 2, 1895. 


600,925. ‘Towing Canal-Boats, etc. Thomas 8. Miller 
South Orange, N.J. Filed Nov. 15, 1895. Renewed 
Aug. 21, 1897. 

(00,9937. Electric Contact-Box. Joseph N. Thomas, Johnsa- 
town, Pa., assiguor to the Johuson Company, Lorain, 
O. Filed Sept. 18, 1597. 

£09,980. Electric-Circuit-Closing Device. 
man, El Paso, Тех, Filed Sept. 27. 1897. 

601,042, Battery. William Morison, Montclair, N. J. Filed 
Jan. 20, 1898. 

601,172. Portable Camera for Roentgen-Ray Photography. 
Gaston Seguy, Paria, France. Filed March 23, 1897. 
601,1), High-totential Insulator. John W. Bock, East 
Liverpool, O., assignor to the R. Thomas & Sons Com- 

any, кате place. Filed Feb, І, 1898. 

601,222. Drop Signal Apparatus. Oscar А. Danielson, 

Owatonna, Minn. Filed May I}, 1897. 


DESIGNS. 


23.99 4. Case for Electrical Measuring Instruments. Ed- 
' ward Weston, Newark, N. J. Filed Feb. 14, 1898. 

28,895, 28,396. Hlectrical-Instrument Case. Edward Wes- 

ton, Newark, N. J, Filed Dec.7, 1897. · 


George New- 


TELEPHONE AND TELEGRAPH. 


The Orange County Telephone Co. 


The following account of the origin and progress of 
this successful independent company is taken from а 
recently issued supplement of tbe Duily Times of Middle- 
town, N. Y.: 

In June, 1895, the question of forming an independent 
telephone company in Middletown was suggested to our 
citizens. At that time the Hudson River Telephone Com- 
pany was charging such а rate that only э comparatively 
few used the service. Its system wasthe single wire with 
ground return circuit. For this it wascharging $15 a year 
with seventy subscribers in this city. The plan laid before 
the people by the local organization was to sell one hun- 
dred shares of stock at $100 a share, no one to own more 
than two shares, and to corporate for $10,090. 

„When the first meeting of the stockholders was called, 
April 6, 1895, ап organization was effected at once. Soon 
after a board of directors was chosen and the necessary 
papers to put in existence the ‘Orange County Telephone 
Company, of Middletown, N. Y.' were made out and sent 
to the proper authorities at Albany. Rates placing tele- 
phones at $30 a year for business places and $24 for resi- 
dences were decided upon, and by the time the stock was 
all sold over one hundred were secured as subscribers 
besides the hundred stockholders, who had all taken 
›рһопев. 

'" At the first meeting of the board of directors, A. B. 
Wilbur was chosen president, Dr. E. Fancher vice-presi- 
dent; George A. Swalm, Jr., secretary, Frank Harding 
treasurer, and John L. Wiggins attorney. The board of 
officers stands the same to-day with the exception of Dr. 
T. D. Mills, who, on Mr. Wilbur declining to again accept 
the presidency at the frst annual meeting, was elected 
president. Mr. Wilbur has also been elected vice-president 
in place of Dr. Fancher,and W. A. Marshall secretary. 
The board of directors is as follows : Dr. T. D. Mills, C. W. 
Martin, John L. Wiggins, F. Harding, L. S. Stivers, John E. 
Iseman, J. J. Silk, Robert C. Tuthill, T. A. Weller, W. A. 
Marshall, Leander Brink, L. V. Sinsabaugh, A. B. Wilbur. 

“Оп July 22, 1895, work was commenced on the construe 
fion of the line, the. necessary franchise having been 
granted the ew company by the city fathers. It was not 
until September 7,1895, that the company really ' got 
down'to business. At tbat time Mr. George G. Otis, the 
present general manager of the company, was placed in 
charge and from that time on the construction went on in 
& most systematic manner. 

“ At present the company stands one of the best inde- 
pendent companies to be found anywhere in the United 
States. 

"The company now has 308 connections. The system 
used is known as the metallic or common return system 
on a heavy copper wire which works perfectly. The in- 
struments used were purchased from the American Elec- 
tric Telephone Company of Kokomo, Ind. They were 
selected from at least two dozen other makes and were 
purchased solely on their merits, although costing more 
than many that were in competition. The switchboards 
were also pucchased of the same company and are most 
excelient ones. 

„General Manager Otis is one of the best electricians in 
{һе country, and his wide ezperience in constructing ex- 
cbanges, he having built several, greatly aided him in 
giving our city such a perfect system. 

"Tbe company has extended its lines to several neigh- 
boring villages and Bloomingburg, Fair Oaks, Circleville, 
Scotchtown, Phillipsburg and Mechanicstown are now 
connected with the main oftice.” 


The National Telephone Company of Fort Wayne, Ind., 
ata meeting on the 15th inst., elected the following ofti- 
cers and directors: President, George W. Beers; vice-pres- 
ident, O. H. Corey ; secretary, D. J. Cable; treasurer, W. 
H. Duffield ; directors: S. M. Foster, Fort Wayne; C. Н. 
Corey, Lima; W. H. Duffield. Lima; W. L. Parmeter, 
Lima; D. J. Cable, Lima; Henry C. Paul, Fort Wayne; 
Charles З. Bash, Fort Wayne; George W. Beers, Fort 
Wayne; F. W. Holmes, Lima. It was decided to extend 
the line from Kendallville to Sturgis, Mich., and then to 
connect with Grand Rapids, Kalamazoo, Lansing, Detroit 
anda score of intermediate towns of greater or less popu- 
lation. The report of the secretary showed that connec- 
tions bave been made with 175 towns in northeastern 
Indiana and northwestern Ohio, with & total length of 
wire of 2,000 miles. 


The motion of Senetor Brush to discharge the Finance 
Committee from the further consideration of the bill for 
cheaper telephone rates in New York having been tabled 
by a vote of 24 to 13 practically disposes of telephone 
legislation at this session, as the Finance Committee is 
apparently friendly to the monopoly. 


The city council of Carlyle, III., has lately granted two 
telephone franchises—one to the Central Unlon Telephone 
Company, with beadquarters at Highland, and the other to 
the Clinton County Telephone Company, composed of 


home capitalists. The former concern will build а long. 
distance Jine, while the latter will connect all the towns in 
Clinton County. The home office will be in Carlyle. 


The N. Y. Herald gays: Richard Croker has interested 
himself in a telephone company and has undertaken the 
task of seeing that it gets the use of the subways for its 
wires. He hastaken an active part in the fight for lower 
telephone rates which has been going on for years.” The 
company referred to is the American Telephone Company, 
which has offices in the Townsend building at Broadway 
and Twenty-fifth street, New York. It has no phones of 
its own in operation and has no connection with the Amer- 
ican Telephone & Telegraph Company. 


The Mississippi Valley Telephone Company has offered, 
through its representative, J. E. Craig, of Keokuk, Ia., to 
pay the expenses of a city election at Omaha, Neb., to vote 
upon granting ita franchise in Omaha. Its ratesare $48 
for business houses and $24 for residences, and if the fran. 
chise is obtained Mr. Craig states that they will begin at 
once to put in the plant. 


А new franchise has been granted by the village board 
of Fulton, N. Y., to the Fulton Telephone Company, on 
condition that the company has its system in operation by 
Junel. The company is the same that applied for a fran- 
chise about one year ago under the name of the Automatic 
Telephone Company. 


The borough council of Media, Pa., has granted the Del- 
aware County Telephone Company the privilege of erect- 
ing poles and wires in the streets of the borough. The 
company has a line of poles almost completed between 
Chester and Media. 


Telephone lines are being extended in Sevier County, 
Tenn. A branch to be known as the Sevierville, Walden's 
Creek and Wear's Valley line is to be constiucted soon. 
Dr. E. H. Pearce is president, and W. C. Large secretary of 
the company organized to bu'ld the line. 


The Pennsboro, W. Va., council bas granted a franchise 
to the Citizens’ Telephone Company, who will at once put 
ina large number of ‘phones and make connection with 
other lines passing through Pennsboro. 


About twenty independent telephone companies in Iowa 
have just organized a State Association. The exchange in 
Des Moines opened with seven hundred subscribers last 
October, and is now serving twelve hundred. 


The city council at Wilmington, Del., has ordered tbe 
Bell telephones removed from the city offices, The Del. 
marvia Company's 'phones are to be used instead. 


The People's Telephone Company has made arrange- 
ments to extend its line from Romulus to Wayne, Belle- 
ville and Maybee, Mich. 


A new telegraph line has been completed between Jack- 
sonville, Fia., and Punta Rassa, where connection is made 
with the cableto Key West and Havana. 


New Companies Incorporated. 


The People's Telephone Company, Bartlett, O. Capital 
stock. $2 000. 


The Summit Telephone Company, Summit, Miss. Cap 
ital stock, $10,000. 


The Edenton Telephone Company, Edenton, N. C.—to 
establish and operate a telephone system and an electric 
light plant. Capital stock, $1,500. Incorporators: A. T. 
Bush, George P. Folk, J. W. Branning, W. D. Pruden, E. 
B. Conger and W. J. Leary, Jr. 


The Madison Telephone Company, Belleville, Ill. Cap 
ital stock, $20,000. Incorporators: W. H. Johnston, B. L. 
Behr, E. W. Lazell and T. H. Wright. 


The Tupper Lake Telephone Company—to operate in 
Franklin and St. Lawrence counties, N. Y. Capital stock, 
$1,003. Directors: Nina L. Johnson, Е. H. Johnson, Lil- 
lian M. Johnson, W. E. La Fountain, Rebecca H. La Foun- 
tain, William McLaughlin and Sarah McLaughlin, of 
Altamont, Franklin County, N. Y. 


The New Amsterdam Telegrapb & Telephone Company 
—to operate lines of telegraph and telephone in the sev- 
eral boroughs of New York City. Capital stock, $100,000. 
Directors: Н. W. Corbin, of Paterson, N. J.; Edward J. 
Leav y, F. B. Mullaby, Benson F. Currier, James F. Leavy, 
John J. Healy and A. K. C. King, of New York City. 

The West Plains Telephone Company, West Plains, Mo. 
Capital stock, $20,000. Incorporators : D. W. Reese, Charles 
H. Gale, Viola B. Gale, V. M. and F. O. Hines. | 

The McFall Telephone Company, McFall, Mo. Capital 
stock, $1,000. Incorporators: C. O. and H. J. Patton, 
Lewis Schultz & Co., William A, Patton, Jr., and others. 
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| ELECTRICAL SECURITIES. | 


‘the subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compile& from special reports received by. Erecrriciry from a variety of sources. 


The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
p favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : crt. indb., certificate of indebtedness; coll, collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures, exten., 
nsion ; gen., general: g. gold; guar., guaranteed: inc, income; imp., improvement: ү paid; pfd., preferred; mtg., mortgage; tr., trust; A., annually; S., semi-annually ; 

Q., quarterly; A. & O., Apl. and Oct.; F. E. A., Feb. and Aug.: M. & S., May and Scpt.; J. & P., July and Dec.: J. & J., Jan. and June. 
oe ̃ —t—— 


STOCKS. 


PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 


— 


Capital Stock. 


Capital Stock. 


— ———| Rate and Date ot — ————— Bato and Date of 
NAB. Par|Authorz‘d/ Issued. Last Div. Bld.| Asked. NAME. iPar[Authorz^d Issued. Last Div. Bid. |A«ked, 
Mar. 28: | Hartford Conn.—Mar. 28: | 
Albany, N Y | , Hartford Street Ry. Оо.............. 100 84 000.000 $200,00013 % 8., Jan.,'98. [140 | .. 
% On с 10 21000 00 210 l dE. dU ая 180 Hartford & West Hartford RR .....| 100] 1,000,000] 247.000) ............ es P 
""—"""!,"—2 а А Д А Я A e » - 

Топ Оо. (Saratoga). SS eke (8 te ees. 100 50,000 50,000 y e ps о opoo ; ө es Holyoke Mass.—Mar. 28: 
Allentown, Pa-—Mar. 28: Holyoke Street Ry. Oo.............. 100] 400,000)  400,0004 % A.. Jan.,'98, |200 | 206 

9 

Allentown & Lehigh Val. Trac. Oo... . . 4,000,000) 1, 500, 0000000 -- | 6 Hoboken, N. J.— Mar. 28: 

Bridgeport, Conn—Mar. 23 : North Hudson Oo. (N. J.) Ry. Co...| 25| 1,250,000) 1,000,000/8 %, 1892. 70 | - 

Bridgeport Traction Co.............| 100| 2,000,000| 2, 000, 0001 & Aug., . 45 | во Indianapolis. Ind Mar. 23 

**Citizens’ Passenger Ry.........- - 5,000,000, 5, 000, 0 %ũ ........... 24 | 25 

Baltimore, Md.—Mar. 23: ger Ry 

Baltimore Oity Passenger Ry. Со... 25] 6,000,000} 2,500,0005 % S., July 2, 7 | 72 | 73 |/Lancaster, Pa.—Mar. ‘8: 

aBaltimore Consolidated Ry. Co....| 25 10,000,000 4,177 ,000|2 % S., Jan. 15, 98. Сота 2254 Pennsylvania Traction (oo. 100 10,000,000 9,900,000  ....... 42 . ee m 

Central Ry. Co. of Baltimore City.. 50 800,000]  800,00€/6?$ A. Dec., 1597. | 80 82% кыт & Col. Electric Ry...... „5 7000 T“ .. ee 

А t End Street Railway.......... see А enero senese] é . ——— . 9 ss es 

Boston, M888.— Mer. 23: j 

New England Street Ry.............| 25| 5,000,000] 1,081,925 % Q., Jan.15, '97.|.. | .. [Louisville, Ky.—Mar. 28 : 

North Shore Traction Oo.. . . com. 100 4, 000. 000 4,000,000 ...... e 18 20 Louisville Ку...................сот.| 100| 4,000,000) 3, 500, 000 114 &., Oct., 97. 35 88 

Коң Shore коо се: СТР Pfd.| 100 2,000,000 355090 6 % 2 S S en od | ы Louisville Ry... nr 5 % рі! 100, 2,500,000) 2, 500. 000 2% % S., Oct. 1. 97. 95 | 100 

b West End Stree Co. . . .. com. 50 10, 000,000 9,055,000 1 „Oct., v7. "4 2 

b West End Street Ry. Co...8 % ptd. о 6.400.000 6, 400,000 4 % S., Oct. 1, 97. 101 192. Minneapolis. Minn.— Маг. 28 

Boston Elevated R. R..................| 109! 10,060,000 56% 57% [Twin City Rapid Transit... . . com.] 100 17,000,000. 15,0 10.00 0 ............ 20 24 

Brooklyn N. Y.—Mar. 28: Twin City Rapid Transit. . . . 7 & pfd.|----| 8,000, 1.714.200 1% %, Jan., 98. -. | 100 

Brooklyn City & Newtown Ry......| 100] 2,000,000! 1 928 1002 % Feb. 1, 1898. 187 Montreal, Canada.—Mar. 28: | 

Brooklyn Pap Transit Oo., tr certf.. 100 20,000,000 20,000,000 —y[BD 39 8934 Montreal Street Ry. Co oue. лас 50 4,000,000 4,000,000 8 % S., M. & N. 2513; 1254 
eBrookl yn Heights Railroad......|.... 200,000, 200.0000 Da Toronto Street Ry. Oo.... ..........| 100| 6,000.000) 6,000,0001% % S., J. & J. 92!,| 92% 
р, ty RD; arae 100 12,000,000! 12,000,009 2% % Q., Jan., 98.1195 | 199 Memphis, Tenn.—Mar. в 
eBrookly», Queens Оо. & Sub. ....| 2,000,000) 2,000,000] ...........- М e .— 28: 

coney ево 78 n RR .. ‚| 100 1,000,000 2000 ое Oct. 1,07. |150 180 Memphis Street Railway Со...........| 100, 500,000 500,0 0 . . . 15 | — 
ngs County Elevated............—|....| 4,750,000! 4,750,000] ............ a ВЕ 

Kings County Traction Co..........| 100) 4,500,000 4, 500, 000 1 X July 28, '97 45 50 New Haven, Conn.—Max. 28: 

Nassau Electric Railroad . . . .. . 6,000,000! 6.000.000 40 Fair Haven & Westville RR......... 25 1,500,000] 900,000 1 % S., Sept. '97. | 57 | ee 
fAtlantic Avenue Rallroad........| 50 2,000,000 2,000,000] ............ os ee New Haven Street Railway Оо......! 100; 1,230,000} 1,000,000 2% % A., July '96. | 60 80 
Brooklyn. В & W. E. Railroad . 1,000,000 1, 000, 000... 74 80 New Haven & Centervllle.......... 100 700.000 300,000 з oy 

Buffalo, N. Y.—Mar. 28: Winchester Avenne RR........ .. 25 1,000,000) 600,000; ............ 40 42 

Buffalo & Niagara Falle Elec. Ry. . 100| 1,250,000} 1. 250.0000 саен 62 65 New Opleans, La.—Mar. 28. 

*Buffalo Railway Oo................| 100) 6,000,000] 5. 370, 5001 % Ө. Dec., '97. 18 81 Canal & Claiborne RR. Oo..........| 40| 240.000] 240,000 1 % S., Jan., 98. но 158 

Columbus O.—Mar. 28: New Oriana А rallies ЕВ...... 100 5900890 3090 500 1% % Q., Jan., (8. 12274 124 

А Ы ew Orleans Traction Со...... com. JOU0, 000, 00 .................. 5 

Oolumbus Street Railroad...........| 100| 8,000,000| 8,000,0001 % Q., Feb., 98. 42 | 46 New Orleans Traction Coo рѓа. 100; 2,500,000| 2,500,000. ... = 9 | 16 

Oolumbus Centra: Street Railroad... 100 1,500,000| 1,500,000] ............ > ee 5 .. guar. 100, 2,000,000 гои ^. E ; аы '98, „> 62 

Ч . Cit e RR.... | 100, 2,000,000] 2,000, 8. „ 98. 82 

Charleston, S. C.—Mar. 28: e ДЕЛЕ 50 500,000 : 138.000 17% . Jine; '4. |16 | 21 

Charleston City Ry. Со. ............. go | 100,000) 100 90 % S., Jan., W.. | -. . Charles Street Railway.... . ... 50 1,000,000) 1,000,0001% %. Jan., es. | 5434| 6534 

enterprise City R Oo ecc t LIP 25 1.000.000 250,000 NM D ee es New York—Mar 98. | 

Chicago, E T 28: Central Crosstown ИН ге ы T" 100 600,000} 600,000 1$ 0n July, 7. 200 ix 

cago City Ry. Оо................. 12.000.000 „Dec. 81, 97.228 231 cChristopher & 10th Sts. . g uar. 100 650,000 650,000 2 „ Jan., 88. 154 | 164 

Onleago & South Side R. T. RR.....| 100 12:00000. 10/3200] certe .. | . [рву Dock, E. Brdw'y & Battery КК. 100 1.200.000 1.200.900 114 % Q., heb. 8 150 | 195 

Lake Street Elevated RR..... 5100 10.000.000 10,000,000) ............ 11 dos dMetropolitan Street Ry. Co........ 100 30,000,000; 30,000,000 144 % G., Jan., 98. 18-1; 

Metropolitan West Side Elev. Ry...| 100 15.000.000 15.000. O 2 ............ Ө 4 eBleecker St. & Fulton Еу. Ry. guar 100 900, 000 900,000 44. % A., July, 97. 324, 

Met. West Side El. const. stk........| 100. 15.000.000! 2,500,000) ............ we zo Broadway & Seventh Ave...guar.| 100 2, 100.000 2, 100.000 21; % Q., Oct., '97, 205 

North Chicago Street Raa. : . 100 10.000.000 6.600.000 8 % Q., Jan., 98. 213 | 216 Cen. Park, N. & E. Rivers RR. guar) 100 1,200,000| 1,200,000 -14 % Q., Jan, 8. 173 

ANorth Chiengo City RR. ec. 100 500.000 249,000 e. a 4c. as AEighth Avenue RR... . 100 ыш e Е 310 
u cago City WAY........ у 3.200 000 we M 1424 8t. rand St. Ferry RR.guar | 50,000; 745,000 „ Feb., . 8. 32 

(West Chicago 8t. RR. Co............ im нао 13 10 000 182 %Q., Feb, 98. 91 92/6 || jNinth Avenue Kn... . .. . . . Kunr. 100] — 806.000; — 800,000 ON REG 180 
Chicago West Div. Ry.......guar.| . 1.250.000 621.900 35 96 ~~ m Sixth Avenue RR............guar| 100: 2,000,000, 2,000,000 . Се 192 
Chicago Passenger Ry.......guar.| 100 2.000.000 2.000, 000,5 % S. ae ve ITwenty-third St. R. R. Co..guar.| 100° 600.000 600,000 4X 9; Feb., '98. |800 

NN yay Second Avenue RR............ unm 100: 2.500.000 1,862,000 2 % Q., Jan., 98. 165 

Cincinnati, Ohio.—Mar. 28: Third Avenue RR... . ....| 100 12,000,000; 10,000,000 2 % Q., Feb.,'98. |1671; 

Oincinnati Inc. Plane Ry.......com. 50! 1.000.000] 575,000) ............ =) 20 m42d St. Manhatv'le & St. Nich. Av, 100 2,500,000, 2,500,000 .................. 65 

РЫ e PC. A da 50 150.000 150.000 25 %., Feb., 9a. as 15 *Union (Huckleberry) Ry..........| 100) 2,000,000| 2,000,000, ................. А 175 
ncinnati, Newport ov. St. ? 0 3.500.000] mn 23 25 

пепла Street Ry. Co. e 9915999 005 11000 000 13; 74 G., Jan., 98. 11534 116. Newark N. J.—Mar. 28: | 
Mt. Adams & Eden Park Inc. Ry. 50 2.500.000 2.200.000 е, % Q., Jan., 98. + nels „ of N. J... 10 оо а өнө ЭУ 46 

абон; $t ewar assenger RV. ..... . „000, 00 000, 000 . ++ 

Cleveland, Ohio.—Mar. 28: nRapid Transit Street Ry.........| 100, 504,000 501,0001124 X A. 185 

со Воз. ы Mov Elec. Ry....... 100] 1,000,000 000000 4 * JA kon 2 Hi Pittsburg, Pa.—Mar. 28. | 
So. ******| 100, 8,000,000! 7,600,000 Louie ML" Allegheny Traction Co.......... 50 500.000: 

Пинк Electio Ry... ...... .... 100] 12,000,000 12/000,000 $4 * Q., Oct., "97. | 60% 61 % Oonsolidated Traction Co. .. com. 50 15.000.000 15.000. 000 2 %, Jan., 95. 13° 

Detroit, Mich.—Mar. 28: %) CL odia Co......ptd. Do 00 000, 15,000,000 3 %, May, '97 46 

Ft. e те от Ry. „ 100] 2,000,000] 1,250,000 А XJ aly. 96 120% Hi b Citizens Traction Co. 50 8.000.000 3.000 99 8% A. 6 

Rapid Railway Оо ee 400.000). donna tek шу, т. 100 rDuquesne Traction Co........... 50 8,000.000 {з 000,000 6 % A. г 

Detroit Electric leigt. .. 1.050 000 1000000] ..... |; dena arf Traction Сө icy gon 29 2,500,000) Тобооо 3%, Auges |. 

Wyandotte & Detroit itt)... | 1,000, roe о bed та! St. & Pleasant Valley Ry..' 25 1,400,000, 1,400,000 2% %, Jan,, 998. 

B oit River Ry. . j 250,000 200,000] ........ 100 110 | Per. Allegheny & Man. Trac. Co... 50 3.000. 0 доор 830-2 %, Aug., 55 

Oe ee d dae bee eee Be ee e oe 
07 Rallxay 5555 оа, 100 1,500,000 2300000 155 д 8. ! oun. 8 8 5 Second Avenue Traction Go., com.. 50 4.000.000 14. 000.000 „„ m " 
People's Street Rallway............. 100 А соо Nn , asi | о Жан, are 160 a Suburban Rapid Transit Co......... 50 300,000 200.000] ..-......... ЯА os 


*Unlisted. f Ex div. : *Unlisted. f Full paid. | Outstanding. f Ex div. 
a Consolidation of Baltimore Traction Company and City & Suburban'Railway Company.] a Leased to New Orleans Traction Company at6 % on stock. ~ 
e controls Ottizens' Rallway, North Baltimore Passenger Railway, Baltimore b Leased to New Orleans Traction Company at 8 % on stock. 
u 


rtia Bay Street Railway, Baltimore & Powhatan Raliway,Pimlico & Pikesville Railway|| c Leased to Central Crosstown Railroad at 8 % on stock and interest on bonds. 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. d Operating the former Met. Trac. system, thst corporation having become extinct. 
b Leased to Boston Eievated Railroad Company. e Leased to 23d Street Ry. for 99 yeara; lease assigned to Metropolitan Street Ry. 
¢ Owned by Brooklyn Rapid Transit Oompanv. f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway 
d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. 


g Leasea te Metropolitan Street Railway at 8 % on stock until Oct. 1, 1-97; thereafter 9 X 
e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hte. Co. h Leases to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum 
Stock owned by Kings Oounty Traction Oom pany; road leased to Nassau Electric RR 1 Leased to Metropolitan Street Railway for 18 % on stock. 
Owned by Atlantic Ave. RR. and leased to Nassau system. j Leased to Met. St. Ry. for 99 years from April 20, 1892; € % first5 years, 8 & thereafter 
$80 per share on outstanding capital paid as rental by lensee West Chicago St. RR. Co.: k Leased to Metropolitan Street Railway for $145,000 per annum. 
gr of stock owned by North Chicago Street Railroad Company. l Leased to Metropolitan Street Railway for 18 percent. on capital stock, 
‘Controls by lease Ohicago West Division Railway, Chicago Passenger Railway,and|| m Controlled iy Third Avenue Railroad by purchase. 
West Ohicago Street Railroad Tunnel Company. n Dividends of 134 % yearly guaranteed by Consolidated Traction Company. 
во КАР"! annum paid on outstanding capital as rental by lessee—North Ohicago Street o Controls by lease the Alleg’ny, Cent., Citizens, Duquesne. Furt Pitt and 1 Pitte'h Trac. Ос 
Y Company, $625,100 of stock owned by West Chicago Street Railroad Company. p Leased to Ooneolidated Traction Company for 8 % per annum on par value of síocz. 
0 Majority o stock owned by Ohicago West Division Railway Company; 5 & on $1,000, q Leased to Fort Pitt Traction Company for 6 & on $8,000,000 capital stock. 
i stock guaranteed by West Chicago Street Railroad Company, lessee. т Leased to Consolidated Traction Company for 4 % on capital stock after October, 
Olnoinnati St, Ry. Oo. bas purebaeed the Mt. A. & Aden Park road, assuming its bonds. |! г Leased to Consolidated Traotion,Qompany for 7 [^ on capital stockafter October, 


ELECTRICITY. [Von XIV, Xo. . 
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PASSENGER RAILWAYS. | TELEPHONE AND TELEGRAPH COS. 
ar ee = E ae 


Capital Stock. Capital Stock. 
— Rate and Date о! m~] Bate and Date of 
МАМЕ. Раг даша Issued. Last Div. Bid. | Asked. NAME. Par мк Issued. Last Шт, Bid. Aube. 
New Bedford Мавв Mar 23: Boston, Mass.—Mar. 28: | 
Union Street Railway Oo...........| 100] $850,000} 9850,000|2 &, Feb. 98. 158 [American Bell Telephone Оо.......| 100| 50,000,000; 28, 680, 0004 % Q., Jan, "58 250 
No ampton,Mass—Mar. 28: Erie Telegraph & Telephone Coo. 1000 ...... |1% Q.. Jan. 98. o 6 
Pth New England Telephone Co. ..| 10,994,600| 10,04, 600 81. 50 2%, Feb. 98. 120% 12 


wa 


Northampton Street RV.. . ......--! 100| 800,000 228, 0004 & A., Jan., '98. 165 | 175 New York- Mi: 3: 
Omaha, Neb.—Mar. 21 : American Tel ph & able CO. . . 100] 14. 000. 000 14.000.000 
Omaha Street pom ee 100 5,000,000 5,000,000 есеге 26062006 РА 25 ө ntral & Sout Am Tel Co. , * U 3 1 XQ %) 
*Co reial Oable бо eg. Uo.....| 100| 6,500,000} 6,500,000! 18, % Q. ЛИ 
Paterson. N. J.— Mar. 28. Franklin Tele . Со. T ...24 X guar. res rector бармын 1% » 9. 185 19 
Paterson Hy. Coo 00 1,250,000] 1,250,000] . . . 85 86 Erie Tel pb & Telephone 10e 1,000,000; ...... I % 8. 40 H 
ота ас деер . 100] 5,0000 4,800,00011 % Q., Jan... х8. | «9 Anke 
Providence, R. I.-Mar. 2: International Ocean Те Co.guar6%| 100 000.0001 ... [Lg 7 иш 
United Traction & Electric Oo .....| 100) 8,000.000| 8,000,000 54 $, Jan. '98. 59 62 Mexican Telephone Co. 5 100 2.000000 Mi ате n 7 
Philadelphia. Mar ®: “Pacific & Atlantic Teles: guar 4 Xj 100) 2000 000 8,723,000 14 % L. Jan., 48 "m 
Fairmount Park Traus. Co. . . 220 ра.) 60 2,000,000] 3,770,000/2 %, Dec. '97. MX| .. Postal Telegraph Cable G0. . . 100 18.800.000 18 ang C00 2 8 " |i 
Hestonville, Man. & Halrmouut. . 50) 1,966,100] [1,966,100/2% %, July 15,97. | 44 | 45 | *Sout'n& Atlantic Telg. Оо guat. ü & 100) 15:000.000 15,000,000/1 % Q. . "Te 
Hest'nvi'e, Man. & Fairin't.6 % рѓа.) 50 533,900) {583,900 9 % S—Jan, 10, 98. 6124) 65 | tOommercial Union Telegraph Oo 25| 960,000] 559,525 A 8. 87 |90 
aFairmount Pk & Had. Pass. Ky.| 50 800,000 300.000 3 % Feb. 1, '98. 63 | 66 Western U 55 6 28 500, 000 500,000 8 % S., n. 1'98. 11, 
Union Traction C» ........... 912% ра) 50 30,000,000] 20,930, 4% . . 15141 1514 TDI gia Do Poon rele “Go| „„ 97,870,000 134 %, Jan., 98 86 800% 

cKiectric Tractsuu Oo. военен] 500 8,297,920) ............. iiss TA 7158 * s g. Oo. 

dOitizens’ Passenger Hy........| 50) 500,000 {192.500 $3 share Q. 30⁰ ve Miscellaneous. —Mar. 28: 

e Frank ford & Suuthwark Pas. K} 50 11.875, 000 $14 sha’e A- Apr. 97 |950 ee American Dist. Tel (Phila.) 25 

fLehigh Avenue Ky. Co. ... ..... 50. 1,000,000] ................... 8 47 „ вел Teleph. Co. (of Canada.) 1. 400,000] ...... |1% Q, Feb. 98. 14 
fLombard & south Street Ку... 25 . 1,000,000! А. & О. 99^] оао ео арна, . 100) 8.168.000) 8,168,000}2 > э. 173 1176 
5 Third on Ky. теж 50 ID QUU 10000 % A. or, 265 ee Chicago 1 Co р. ее 100 ГЕКЕ EELEE) b... hi 

ePeopie’s Traction G.. T" ,000, 000. 000 3 36, „April, x r ß IIT as ree Ее ВИ 202 

gGbrmantown Passenger Ky..-.| 50 1,500,000| 572.400 $5.25вһаге—1808. 185 | .. [[pcntral & Bay States T Co.(Pgh.).| 100) 1750000) 150,000) ... и 
е у es Telegraph Oo.| ..| ...... 
reen & Contes Passenger Ry.| 50 500, 150.000 3 % Jan., 1898. 132 ee Hudson River Telephone Co \ ann e i 6: | 78 
APeople's Passenger Ку....сош. 25| 1,500,000] 740.000 .. . . . 3 Northwestern Telegraph Co. us: 100| 3,000,000) 2,000,00011 & Q. 70% 90 
Һреор!е'в Passenger 335 ae 5 or 6] dà [Providence (R. I.) Teleph Co guar] 50 2,600,000) 2,500,0002% & Q. па ur 
iPniladelpbia Traction C. „O00, O00 120,000,000 4 % S—Oct 1 79 "m B OLST e бээ, зө Ar. 
jUatherine & Eu 8$......| 50 LIE 600 1400. 000 6 A—Mar.,'97. " R n uthern New Eng. Teleph. Со.....| 100] 8,000,000] ..... i 120 12 
40ontinental Pass. Ry... . . C uar. . 50 1. 000, 000 [550.000 88 share July, N. 18 145 
Umpire Passenger Ky.to......| 50 600.000 1600, 000 ...... бер. |. (ELECTRIC LIGHT AND ELECTRICAL МЕС. cos 
Philadelphia City Pass. Ry...... 50 1,000,000] [475,000 $7.50 share July 97 176, 180 ——————————————————————M—————————À——Ó—À* 
jPhiladelphia & Gray's Ку. RR. 50 1,000,000] 29,650 83.50 share July 97 86 -- Boston, Mass.— Mar. 28: 
jRidge Avenue Passenger Ку...) 50; 750,000 [420,000 $12 share, July 97. 262 oe Fort Wayne Electric Co 
t | , 4 «29750099909 о ee es ө 
i:Fuuadelphis & Darby Hy.guar.| 50 200,000 $2 вһаге July, 97. |... . Ft. Wayne Elec Co. T. Bec. Series A. 25 —k ID wae 
jl7th & In Sts. Pass. Ky. K unr. “ 50 ........ 250,000 114 % S., July, 97. 157% .. [General Electric Co... 100 40.000 000. 80 460 ù ud EE 
jThirteenth а 15th Ste. Fass. хќу.) 50 1,000,000] [335.000 $11 ch. A., July, 7 270 General Electric Co. ORE] 100 10.000.000 80,460,000:2 % Q., Aug., 1898. | 321; £3% 
{Union Passenger Ку. Co. .. .. 50 1,500,000) [900,000 89.50 shre, July, & 227 | 228 |Т _H Elec. Co. . T. Secur., Seri pid 10,000,000; 4,252,000/3>4 % 8.. July, . .. n 
j West Philadelphia Рава. Ку...) 50 750,000 [750,000810 share, July '97 225 | 235 Westinghouse Elec. & Mig. Co. com. 50! ...... 146.7 6. al nt 
V. Mar. 28: estinghouse El. & Mfg. Co. pfd. | 50 4,000,000! 3.996,05 134 „% 98. 52 34 
Rochester, №. Y- Westinghouse El. & Mfg. Оо. assent.) 50 11,000,800, 8.195, 12% „, L. Feb. s . 
Rochester Railwas —ͤ— / 100 5,000,000 5,000,000 PRESSES 17 20 New YOPK Mar ж А j ; „126  ...... i й 
поа з йл 2 * Edison Klec. Т бе. тен Ог. 100 10,000,000} 7,988,000 1231, 125 
p i Readin raction TPIXIIIII „66226 6 0 vs 1,000,000 000,000 Se i Е ; 15 a son ec. к 1 rook] n.. , y * 3 NE | #12 
kCity Passenger RY ..... «| 50| 850,000 1350.000 5 war T * ||Edison Ore Milling Co nn 100 4,000,000] 3, 750, 0001 & Oct., 97. 103 105 
(East Reading Electric Ry... ... . 60 1,000,900 11.000, 000 Jan., 98. 64 25 сооп осие . Оо......... Os > 2 ecce ans «e |o 
: jeneral Electric .. . 00m. 100! 40 000 0 40 5 ] ON NE 
St. Louis Mo.- Mar. 28: General Klectrie Co. . . ... Pfd. 100 10.000.000 80,460.000'2 % Q., Aug , 1898. | R< 237; 
Fourth Street & Arsenal K.. 50 800,000} 150,000 ............ ЕА n Interior Conduit & Insulation --| 100} 1.000.000 12550000 3% % B., July, 8. | 90 
Jefferson Avenue Ry. ©о........---. 50) 400,000) 400.000 2 % Dec., 1888. .. jUnited Elec. Lt. & Pow. Co... . pf VT кыз 4. 
Lindell Rày . өөө 100| 2,500,000) 2,400,000|]1!4 % Jan.,98. 122 : or] ++.» (— 5 see ч 
National Railway Co.. weer eset „ „ 6 „46 „60 wre 2,500,000 2,479,000 1 4 €. Jan., 98. = 3 Pitts burg. Pa.— Mar. 28 . 

Cass Avenue & Fair Grounds...-| . . | 2.500 000| 2,500.000| “............ - En \Пекћепу County Light Oo........| 100| 500,000 800000 J. & J T 

Citizens! RR. et — se 100| 2,000.000 1,500,000|4 „, Oct., 98. 90 | 110 East End Electric Light Oo.........| Бо S00 000 S00 000 : 

Bt. Louis RI¶ kk. 100 2,000,000 2,000,000 27 N, Jan., '98. 95 105 il 1 М ’ Я Q ә 10 

Missouri RKK... 50 2,400,000 2,300.00 1% & Jan., '98 170 | 172% Philade phia, Pa.—Mar. 28: 
People’s RR. Oo Mis o aad «| 50 1,000,000 800.000 50c., Dec., 89 КЕ I Edison Electric Light Oo........... 100| 2.000.000 14414 
Southern Electric Ry... . n, 50 500.000] 500,000 ............ 50 | 52% | *Electric Storage Battery Oo..com.| 100) 8'500'000| оо... i иа. 
Southern Electric Ry. . . . . 6 26 pref.| 100 1. (00,0 0 1,000,000 1% X. Jan., '98 100 102% |+ Кіесігіс Storage Battery Co. . . pfd. 100 5.000. G0 . sends M: 2 
мі. Louis & Suburban Ry... 100 2,500,000) 9,500,000] ( . 53 55 Penna. Ht., Lt. & Pow. Oo. . com. 50 5,000. 000 бо. b., Oct.’ Е 2 
Union Depot RR. „ „666 ease cere 100 4,000,000 4.000, 0008 A., July, 98. эө 175 *Penna. Ht., Lt. & Pow. Sec pd: 50 5 000 000 * ooo ў 0; 158 єч 97. ee 
—Mar Northern Elec. Light & Power Со..| 10 6.500.000 550. 000 . 195; 
San Francisco, Cal. $ Southern Elec. Light & Power Оо..| 10 187.800 800 832500 dis. Jan.11'97 105 H 
California 36. Cable RR... eons 100 1,000,000 600,000'50с. monthly. 107% 109 \ D , ТЕ 
Geary Street Park & Ocean RK. . . 100) 1,000,000] 875,000 $2.50 share, '96. 40° 50 |МіѕзсеПпапеоцв. – Маг. 28: 
Market Street Hy... % 100 18.750.000 18,750,000 C., 60c. per share. | 534] .. Brush Electric Co........... (——— «| 60 
Presidio & Ferries RR... 100) 1,000,000] 550, 000 . . — ee 10 Bridgeport (Conn.) Elec. Lt. Oo....| 25 * 80:000 Калаа РИ 15 А 
Е Edison Пе Co (8t Lou ss awe 7 . ee booe ee 
Sepanton, Pa — Mar. 28: Tue d oS Mfg. Oo "9220299062899 ee 25 эзелде. 2 6 %%%“ фев о ee T 
ton Hail way CO . . 50 6,000,000| 2,500.000! ũ 10 12 Hartfo Conn.) Elec. Light Oo.... a N эзе» а Es 
m ucrantob & Carbondale Trac. Со..| 100 500.000 500.000  ............. N 2 18 [Hartford (Conn.) Lt. & Power Co.. у не —— КР m 
m Scranton & Pittston Traction C0. 100] 1,050,000! 1, 050, 0000 9 11 New еа ус, RI | Со....| 100 100 000 rS uidi LIR 
arraganse rov., .I. ec. Co * @esene e... А, ee 
Springfield Ш.—Маг. 28: Rhode Island Elec. Protec. e 159 1.200. 00 ee. 2 Q., Oct., 98 15 = 
Springtield Consolidated Ку ......... | 100] 750,000] 70,0000 . . . . . . ~ | n ||Коуа! Elec. Co. (Montreal) onn 6 сез А 5 
Визе Toronto (Canada) Elec. Light Со -.| 1,000.000| ..... 2% Q 24 | H3 
Springfield O.—Mar. 28: Thomson-Houston Welding Co....... 1 1.085, 00 1, 085.000 134 % Q | 11% 1225 
Springfleld Street Ry. . 100 1. 000, 000 1,000,000 осоо вове ce 3 Woonsocket (R. 1.) Electric Co..... 100 р in „ 3 % 8, Dec. 1, 96. А 100 
Springfield. Mass. Mar 28: texd 
Springfield Street R eee 100 1,200,000 1,166,700:8 % A. 205 210 ALLIED INDUSTRIES. 
Toronto Canada.—Mar. 28 
Toronto Ry. Оо......................] 100) 6,000,000) 6,000,000 134 & 8, 9274 92% Boston Mass.— Mar. 28: | 
Montreal Street Railway Co. 4,000, 000 4,000,000 4 & 8. 251% 254 ||American Electric Heating Оо.........| 50 10. 000, 00 ......... ОР .05 | 07 
Mar. 28 Street Ry. & lllu'g Properties...pfd| 100 4,500,000 1,248,700'§3 per ah. Feb. I, 8. | « 
Washington, D. C.—Mar "ge эй x United Electric Securities Co...pfd.| 100| ...... | . .... 4% Feb., 96. 80 | 5 
. Со apeoereeare eae %%% SEREERKEZ] ees M ~ „„ „„ „„ „„ „„ ee > 
Gapitaf Traction Co.. . . 00 112.000. 000 12,000,000 „ sh, Oct. 97. 70% 7034 New Vork. Mar. 28: 
Columbia Ку. Со.............,.... 5 "o 400,000; 400.000 6 % A. 10 75 Consolidated Electric Storage Oo... 19 |21 
Eckington & Soldiers’ Home Ку....| 50 707.000 652,000) .......... .. [Edison European. „ 3 NS "mn 
Georgetown & Tenallytown RJ. . 90 200,000, 200. 00 00 m аба ee Peter Car Heating & Lighting Oo..| 100 E ka 2 ә | 95 
Metropolitan КК, Co 50 1,000,000 458 9290 2% X Q. 117 118 очон Pump Co........com: 100 5,500,000! 5,500,000 Н s 15 20 
Worcester, Мавв. Mar. 28: | orthington Pump Co. ... . fd 100) 2,000,000} 2,000,000] 7 % 97 190 
Worcester Traction Co.. e coni. 100; 8,000,000 8,000,000 e e e ҮҮТ 15 18 Philadelphia, Pa.—Mar. 28: 
Worcester Traction Co......6 % ptd,| 100. 2.000.000 2,000,000 3 9; S., Feb., 98. 91 95  |Acetylene L. H. & P. Оо......885 pd. 50 1.000.000 5|- 
ter & Suburban Street Ну... 100 550,000 542,500 4 ½ 9$, 1897. 85 Bae Electro Pneumatic Trans. Co. 10| 1500 US Ead dp M 
Worces United Gas Improvement Co. aori 1.500. 00 0 e ...... xa 
Wilkesbarre, Ра.— Mar. 28: Weisbach Commercial Co, oom. 100 10500 00) U.. D 55. 
Wilkesbarre & Wyoming Val. Trac.| 100) 5,000,000} 5,000,000) 19, Jan., 97. 24 | 29 ||Welsbach Commercial Co. td "вдо одо OY o SEN 
Welsbach Light Co. . . . . .. e 525.0 ... . ХӘ 24 43 

* Unlisted. t Paid in. {Full paid. I Outstanding. Welsbach Light Oo., Oanada. ...... B| 500,00 bd — р2 

a to Hestonville, Man. & Fairmount Passenger Ry. for 6 & on stock per annum. ttsb Pa.—Mar. 28: 

b Consolidatio:. — [Electiic, People's and Philadelphia Traction companies. Fixed charges urg. ra. тыз: 

and all indebte ness of constituent and leased companies assumed by Union Traction Com- Oarborundum Mfg. Oo..............] 100 200,000 200.0000 ede. 
Sany. tandard Underground ОвЫе Оо...| 100| 1, 000,000 1,000000 Q 103 |106 

А Practical! all shares owned by Union Traction Company. Miscellan M А кш! 

d Lease to nkford & Southwark Passenger Ry. assumed by Electric Traction Oo. eous.—Mar. 28: 

e Leased to Electric Traction S b ,Barney & Smith Oar Oo. . com. 100) ...... 1, 000.0000 14 17 
Controlled by Frank ford & Southwark Passenger Railway. Barney & Smith Oar Oo........pfd.| 100. 2,600,000; 2% 65 |70 
Leased to People's Passenger Railway at $6 per share. Billings & Spencer Co...............| 25| ...... anaes Же ; JA 

h Majority of stock owned by People's Traction Oompany. Consol. Car eating Oo........... 100 А 1.250, 000 1% % Feb. 98. 35 37% 

i eased to Union Traction Company. obns-Pratt Co e e ае s.. „ pe? 

; Lease transferred to Union Traction company, Pratt & Whitney Oo...........c0m.| 100 ER оо 10 |H 

jj Leased to United Traction Co. ata ren 1 of $10,000 per ап. in 1866-7-8, $20,000 p. а. in ||“Ртай & Whitney Oo............pfd| 10000 Se ae nee 55 | £9 

{334-1900 and $80,000 per annum thereafter, payable semi-sduually, rental declared as а divi-/|#!!lwell-Bierce Go . . 0m... is — 96 | 98 
d und semi-annually. Stillwell-Bierce Co... .... . . pfd. ee ITI о» sae 2 % Sept. 1, '97. wi 8 

k Dividend of 10 % guaranteed by Reading Traction Company. Shults Belting Oo...................| 100] 50,000 ...... E E 

| Dividend of 64 & guaranteed by Reading Traction Company. St. Obarlee FFF 3 Е 85 

m Leased and operated by the Scranton Railway Company, formerly Seranton Trae. Оо] * Unlisted. - 
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: PASSENGER RAILWAY. PAS 
SENGER RAILWAY. 
Amount. 
PF Interest Amount. 
AME, thorized.| Issued. |Due| periods. Bid. | Asked) 
Albany, N. Ж М 
° ew Orleans La. | 
Date o/ Quotation—Mar. 28 1898, T Date oj Quotation— Mar. 21, 1898. 
The Albany Ry..... . l8f mtg. 5s. t... ‚000 nal & Claiborne а: oe 
The Albany Ry. Oo.. . .. Cons. mtg. 5а. $500,000 3 tees Vers e. [Crescent City RR... Le каМ. — $150,000 $)50,000 1912 M. & N. 
eres | eeoa |1900) we K ап p Orescent City RR....... Cons. mtg.g.5«| 5,000,000 | 8,000,000 |1943| J. AJS 
Watervielt Turnpike & RR. ist mtg. ба | 850,000 850,000 919 M. & N. HL |... [|New Orleans City Kk. . Ist mig. 66. 416,500 | 399.000 1908 7.4 5 
Watervieit Turnpike & RR. 2d mtg. ба. 150,000 | 150,000 1919 M. & N. s^ ... N ori City & Lake Kg. iet mig. E. Беј 5,000000 2555500 848 J. £L 
T" City Railway ә „++ Ast 5s s... ese ers *10524 106% e ее Pe 88 Lr it 1907 F. & А, 
АБИР È ‚ 68. А „000 1912 J. & J. 
rnm am — Ry. Co. tSt. rion. St. RE. Oo...... lst. mtg. 6s 800,000 75,000 1900 J. ah 
n guar. by , n escrow to retire New Or- 
y Ry. Co. pud E E сосе Ist mtg. bonds. 
,000 outstanding. 
Baltimore Md 
. New York 
|: Date of Quotation- Mar. 28, 1898. Date of Quotation— М: 
0; — Mar. 28, 1898. 
Baltimore City Pass. Ry...1st mtg. g.5s.| 2,000,000 | 2,000,000 |1911 Atlantic Ave. (Brooklyn)....] 
үү | Я Baltimore Traction Oo....... Ist mtg. 5s.| 1,500,000 | 1,500,000 |1929 ы z * p 116 Анап Ау. (Brooklyn) Istgen: mitg 3a. Eon Ee Te T € 
"ista t| Baltimore Trac. Co..Exten. & Imp. g.6s,| 1,250,000 | 1,250,000 |1901 M. & S. 106 | 10у E antic Av. (Brooklyn). Cons. mtg. 5s.| 8,000,000 | 1,966,000 |1931 A. & O. 
uk | Bal. Trac. Ca.. No. Balto div. Ist mtg. g. 56 1,750,000 1,750,000 al T. & D. | 116 В го way & 7th Ave. lstcons. mtg. g. 58. 12,500,000 7,650,000 |1943| J. & D. 
1 XQ Bal. Trac Co Coll. Trust Ist mtg. g. 5% 750,000 | . 190 J:4& Y, 30132 | is Hr way & 7th Ave Ist mtg. 5s.| 1,500,000 | 1,500,000 |1904| J. & D. 
1 . Baltimore Traction Co. Convertible 5s.| 800400 | — ........ 19 6| N.&M 10312 +e roadway & 7th Av 2d mtg. 58 500,000 500,000 1914 J. & J. 
N Central Pass. Ry. Oo..........18t mtg. fs 96,000 117.000 |1912) J. & J. | 112 | 77; Broad way Surface............ lst mtg. 5н. 1,125,000 J. 125.00“ |1924 T 
| T t Central Pass. Ry. OO. . Cons. mtg. g. 5а. 601,000 580,000 1932 M. & N. ! 112 | 2 Hes Eier Surface.... —— 2d mtg. 5s. 1,000,000 1,000,000 1905 E + 
30080, 7 ty & Suburban Ry. . . . . Ist mtg. g 5- | 3,000,000 | 3,000,000 |1922| J. & D. | 115 116 воо City RR. Co.. Ist cons. mtg. 5к.| 6,000,000 | 6,000,000 |1941| J. & J. 
0 < Lake Roland Elev., -..........1st mtg. Бе. 1,000,000 | 1.000000 |1942 M. & s, |11 | .... Кере fe City & Newtown..lst mtg. 5s.| 2,000,000 | 2,000,000 1989 J. & J. 
AL МК, Metropolitan Ry. (Wash.).1st mtg. g. 58. 1,850,000 | 1,850,000 1925| F. & A 119% | 121 Brooklyn Height, Wir KR. den. nig. Se. 1,000,000 | 448,000 |1983 J. & J. 
— === В eights RR....., Ist. mtg. 5s. 250,000 250.000 |1941 A. & О 
+The bonds of the Baltimore Traction rooklyn, Q’s Co. & Sub'n..let mtg 58. 3,500,000 | 8 ) 
Oo, ће City & Suburban Ry Brooklyn, Q's С ое, иаа 
У y & f rban Ry. and the B „s Co. & Sub'n.. Ist cons. 58. 4.500.000 | 2.750.000 11941 M. & N 
К Lake Roland Klev. were all assumed by rooklyn Rapid Transit eenaccees gold 5s 7,000 000 5 181 000 1945 х À 
Gi the Baltimore Consolidated Ry. Co. A St. K Fult'n Fer'y RR. Ist mtg.7s| 700,000 700000 19000 
N : $$151,0001n escrow to retire l. nig. bds. Сы Eas dd SAM cons. mtg.7s.| 1,200,000 | 1,200,000 |1902| J. & D. 
3^ 8. Jur. 3 x n RR. . .. . Ist mtg.6s.| 250,000 250,000 1922 М. & N 
Boston. Mass Coney Island & Brookly ee 
: | А А : yn RR. Ist mtg.5s| 800,000 
en : Date of Quotation — Mar. 23, 1898. ins DERE Bd'y& Baty . 1,000,000 ооо үә y = 
99 tLynn & Boston RR Int mtg. g. be. 5,879,000 | 8,702,000 1954| J. & D. |12 105. |Kighth Av RR G DALY RR. serip %.| 1,100,000 | 1,100,000 |1914| F. & А. 
ни West End Street Ry........Deben. в. 5s.| 8,000,000 | 3,000,000 |1902 М.& F. 105 | 10514 [104% Man. & St. Niche ci debt. 6 %.| 1,000,000 | 1,000,000 1914 F. & A. 
West End Rireet R7....... Deben.g.4Mj»| 2.000000 | 2,000,000 |1914/ M. & 5. 108 act” Had f MAD АШЫ ch. Av..Ist mtg. 6s. 1,200,000 | 1,200.000 |1910| M. & S. 
81,674,000 10 escrow to retire outetand- [ox Ave, & Pav Berks HE ee eee o Bree ГВ T. E J 
"Yod a : Ing bonds of absorbed companies, Metropolitan St Ry Ce. кечу ga к БОМ 15.800 000 FOE a 
‚Ко? Р . K. m. cl. tr. g. 5a} 12,90), „0.000 11997 F. & A. 
D Charleston S. C. nd meres pies cons. a: 5s, 00.800 1,600 000 190% М. & N. 
C, Aug я: Date o) Quotation- Mar. 28, 1898. КШ Ferre Ki G). . Tei mte. g. ба| 1,800,000 | 1,500000 22 J. & J. 
cee FVP Mia chal Sed , South Ferry. RR. Co а Ist mtg. 58.“ 350,000 850.000 19190 ...... 
in i Obarleston City Rv.......... lst mtg. вв. 850,000 6 Ту ded Тее Gira E Ist mtg. g. 58. 5,000,000 | 5,000,000 11987 J. & J. 
{Controlled by Charleston St. Ey. Co. * [Twentz-third Street Rr. . . ., Daß. бе 189909 | 185.500 100 J. 4 
h У; EELEE eD. 5A 0, К 1906 J 
Chicago Ш Hera шекер yi meg. ba] 2000000 | 2000000 4 A 
kJ. с . c ... lat mtg. 58. 000 500,000 |1943| J. & 
z Dale f Quataton Mar. 28. 1808. TN E | Жы ыыы In escrow to retire gen. mtg. J. 
cago City Ry .......... st mtg. 48. 6,000, 619.500 |1901) J | 10334 1®4,Я50 000 in e 
Chicago Passenger Ry...... lst mtg. 6« 400,000 400,000 1905 fr & J 10317 * llobligatic dero to retire maturing 
э . бє. ' , gations. 
Ра i 1 Passenger Ry. . . Cons. mtg. ба.) 1,000,000 600.000 1929 ex ae Ж 18552.0001n escrow to retire Ist 
m ^ 5 dn mtg. g. 58. ree 7,500,000 1929 A “a су mtg. bonds, - and 2d 
i 1 Сако 50. F эъ, 6 44,8 * ` 750,000 1907 Fp ' РУ І t 
eh. 0A F- Ohbicago West Div. Ry..... lst mtg HA 4,040,000 4,040,000 | 985 дш, ul 110 nek ыш л 
› сь, 1982 J. & J. 104% | ...... uar. by Union Ry. Co 
Ge. - ke Street Elevated NR.. Ist mtg. g. 58. 7,574,000 | 3,781,200 10 J. & J. 55 кеў, 
J dis Jaa. А Metrop. W. Side Elev. Ry..1st mtg. g.5s.| 15,000,000 | 15,000,000 1942 кд | 5L | 52 Toronto Canada. 
* i North Chicago St. RR........ Ist mtg. 58. 8,171,000 | 3,171,000 |1906 rn 10122 А Date оу Quotation— Мат. 28. 18 
North Chicago St. RR....Cert. ndeb. ба| 500,000 500.000 19 J. K J. ^ | ig Montreal St. R ee 
North Obieago Ону Ry. ist inte! 65. 600.000 500.000 1900 J. i Ж ere атое до e e Ist mtg. 5s.| 2,500,000 800.000 1908 M. & 8, 
North Chicago City Ry.....consol. 118.“ 2.500.000 | 2,500,000 1927 M xe ооа E...... lot mig. g. 4. 4,550,000 2, 200,000 |1921 M. & 8. 
: West Chicago St. RR......... lst mtg. 58. 4,100,000 | 5,969,000 |1925 Np. js a 101% | 10514 NU 00 per m. single track authorized. 
й West Chicago St. RR........ Deben. 6s...) 2,700,000 700,000 [1911] T | | 10022 &/ || j n escrow to retire бв due in 1901. 
H West Chicago St. RR. . Con. mtg. g. 5. 12.500.000 | 6,000,000 |1936 eae 9412 pU Ph 
T IW. Ohicago St. RR. Tunnel..1st mtg. 58.“ 1,500,000 | 1,500,000 1909 F. & X, | 1&1 | . ^ lladelphta. 
IQ EN — 7 ur ш V 
Oct. 1 ay, Ry. Co., controlling Ишеген of Empire Peek He id api € addi D 810,000 |1909 J. & J 
My * ge lsowned by W. Chicago St. RR. Greene & Coates St. Ry арфе Fh нү. Seve 200,000 |1900 J, & J 
"E (Subject to call after Oct. 1, 18 Lombard & So. St. Pasa. Ry lat mig. 6 150.00 15.00 1901/7: & J 
is ^ $110 and interest. VA Sey 8 сортов Pass. Ry... Ist mtg.7«| 250,000 250,000 11905 J. KJ. 
к [Assumed by W. Chi. RR. Oo., lessee. People's oen u ККАО; 2d mtg. 5s 500,000 458,000 1911 J. & J. 
А Int. guar. by W. Ohicago St. ЕВ. Co. People's Pass. Ry. 8 wine pu 5 867,000 1912 М. & 8, 
— | Phila. City Passenger o A oe Mi EO e 
Cincinnati, О. Philadelphia Trac G0 Goll fn f. 4. 200,000 | 200,000 1910 7 #7 
— Vate o/ Quotation — Mar. 23, 1898. | | ed apiid & 15th St. Ry... w lst mis M vos mu x = А 
| | Union Passenger Ийме ысы '500. : cx 0 
à Js e нЕ Ry. Ist Con.mtg. g. 58 3,000,000 2,500,000 1922 J. & J 10014 | 101 2Union Traction Co. . G01 ir le 29 pepe 500,000 % A. & O 
J. Tipe mer зер k In..1st mtg. 6s. 46,000 46,000 1900 A. & О. | 107% ‚.... || West End Passenger Ry......... lst uite Ta. 79.780,000: | 29,724,876 754 A. & O 
Mi {ht aes Eden Б.к Ine: lat mtg. 6s.) 100,000 100.000 1905 A. & О. | 111, | ені Phila. Pass. Rp.. . Ist mtg. E. 6. 250,000 6,000 |1906| A. & О 
eb. f 8o. Ооу. & Cin. St. Ry 1 EM 05805 i 1 1073, West. Phila. Pass. Ry............ 2d mtg. 58. 750,000 780.000 1926 M. AN 
80. бот. & Oin. St. бу esto OE ne 250,000 1912 M. & S. 118% | 120 || 2 The trust certificates were issued to | 4 f : 
t Assumed by the re heer TUE gd 400,000 400,000 1982 J. & J, | 1292 | ... pax tor the shares of the Жеб ana 
| ; [$250,000 reserved to retire lst mig. bds. People's Traction lines purchased, 
d Cleveland, О. PIttsburg, Pa. 
aBrooklyn Street RR. C Birmingham, Knox & Allentown.....64,|| 500.000 1931 
rera E mtg. бв. 600.000 600,000 1908 M. & 3. 105 | 16 Central Traction Co............... 18% mtg. 56 875.000 ох 1930 b & 8. 
I Oleveland City Cable EDU ne mtg. 58. 3,000,000 2,500,000 192 J. & J. 10024 101 |/Citizens’ Traction Co....... + Ist mtg. 5s 1,250,000 1 Оо 1927 А K J 
dt leveland Electric Ry. „ v. 2,000,000 2,000,000 1909 J. & J. 101 103 Duquesne Traction Co......... Ist mtg. 58. 1,500,000 1800 000 1 7 Ps О. 
' lumbus (О.) Cent. Ry... lst E К. 5а, 8,500,000 1,249,000 1918, M. & 8. | 104 105 |*Fed'lSt. & Pleas. Val. Jack's Run.....5s. 50,000 50,000 1913 J. & P 
j aRast Cleveland RR. 111 1.500.000 | 1,500,000 1913 M. & N. | zc ... ||Fed’] St. & Pleasant Valley. . Cons. 5в.| 1,250,000 1,230.00 1942 J. & J. 
Б ayne (Ind.) Eho ie ie st mtg. 58. 1,000,000 1,000,000 1910 M. & S. 10614 10714 |Millvale, Etna & Sharpsburg.............. 5a 750,000 750 1923 M mE 
Ü Lorain (0.) Street Ry. Y. Ist mtg. g. 6s. ho 1922 M. & N 90 95 Pittsburg, Crafton & Mansfield... 5a | 250.000 150.000 192 M. & N. 
Street Ry........ let mtg. 6a. | * | 100 e а 250,000 1927 J. & J. 
. Rv. G., Grand Rapid Е 200,000 200,000 1915 J. & J. 102 Pittsburg Traction Co............ Ist mtg. 5s 750,000 1927 
| pda... lat mtg. 5a. 107 Pittsburg & Birm diim ; 750,000 %% A. & O. 
и MOX tn escrow to retire bouds of Tm aaia UNIS SEEN " Pittebure & We * 2 5 Mes ia mgs. Ба. 1,000,000 | 1,500,000 11929 M. & N 
sorbed companies, s si Endass: st mtg. 56. 500,000 500 | 1922 ү » 
4 terest guar. by 1 Ky Co Sd dg UK d tanen cte, mtg. 5a. 1,500,000 198 1950 ey 
Detrolt, Mich. Sub. Rapid Transit Railway Go. X 800 000 | 2,000,000 der J. & D. 
Det of Quotation Mar Aaa D. „ TW „г UP CIBUS cem n , 500,000 18 M. & 8, 
rolt Citizens’ дё ; Providence R. 
: А Wayne & Belle laie Rer cons. 5a.| 7,000,000 | 8,835,000 90 A. & O. |. 99 Quotati di 
the Detroit Ry. sle уен mtg. 6s 400,000 377,000 h A. & O0 Date of tation— Mar. 28, 1898, 
5: 181,150,000 10 escrow to, at mtg. Ба. | 1,800,000 800,000 |1925) J.&D. | 984 | 99% N rt Street R 
* escrow to „800, А 99 ewpo res БУ. TTE Cou 
Det. Оу Ky. and Grand River pe a * United Trac. & Elec. Co... ist mu s 9 000,000 50,000 1910 J. & D. . . 
St. Ку. Е.Е mm | 8,247,000 1988 M. & S. jog | ~; 
E ae Haven, Conn. St. Louls. | ә 
> of Quotation— Mar. 28 
4. New H . Date o ion— 
É 1 | New Bares ( „ы a Div) mig. Е. . 600,000 600,000 | 91}! М.&8. | 104 | ...... Baden & et. Louis qae nds 250.00C 
j Winchester Avenue KR -) Ist mtg.5a 250,000 250,000 |'914| . & D. | 102 .... вве Ave. & Fair Gds. Ry......18$ mtg. 5e. х 
| " A el mtg. g. . 600,000 | 500,000 |1912| M. & N. | "м жета" Rall | E 6 2000099 | еу 
| venae Ki... Deben, E. 4. , ’ . "TIT cena’ Railway An.. .....+1#% mig, ба, 2,000,000 4,500 
+, 100,000 94,000 ‘1905! M. & ^. 102 e f Comp. Hts., Un. De. & Mer. Ter. 1st 6s ' 


*With interest, *Unlisted. 
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PASSENGER RAILWAY. 


Amonnt. 
N m Interest 
ANE. Authorized. | Issued. [рае periods. | Bid. | Asked. | — ne quotations for copper are: Electrolytic, 113@11}c.; Lake, 126.; cas. 
ing, c. 
St. Louis. The Boston Electric Light Co has declared i 1 in 
Date oj Quotation— Mar. 28.1898 GET percent Ne ß е HOBIAPUATIRUS ш 
Fourth St. & Arsenal St. Ry. Ist mtg. бе. $50,000 | $50,000 1906 J. & J d % Aoko BLOC OL rec ore Marchal. 
Jefferson Avenue RBy............18t mtg. 58. 400.000 400,000 1905 M. & М. "m The New England Telephone & Telegraph Company has declared a quarerly 
Lindell g : Cex e e Ist mtg. ба 1500 000 190 055 i E & А. dividend of 14 per cent., payable May 14 to stock of record March 31, 
ssour Я C „000, 700,000 1916 M. & S. кү А 
Mound City RR. Oo...... какава 1st mtg. 6a. 400,000 800,000 1910 A. & 0. ПОИШЕ ПУ озеро ot „„ of ! рег cent. payable April 10, has беп 
eople's RE. Co. 5 lat mig. 63. — 125.000 25.000 1902 J. & D. declared by the directors of the Cleveland City Railway Company. 
People's RR. Oo.................... 2d mtg. 7s. 75,000 75,000 1902 M. & N. The Edison Electric Illuminating Company of New York has declared 
People's RR. Со................ Cons. mtg. 68. 1,000,000 800,000 11904) J. & J. ivi MIS rope GE QUI 
St. Louis & E. St. Т Electric lat nu с 75°00 79000 Пак ТА] teny dividend of 14 per cent., payable May 2 to stock of record April 18. 
St. Louis RR. Co. 5 lat mtg. 58. 2,000,000 | 2,000,000 |1900 M. & N The Westinghouse Electric & Manufacturing Company has declared a quarterly 
5 ис“ Int mtg. g. 58. 2 0 dus 1921; F. & А. dividend of 11 per cent. on its preferred stock, payable April 1. 
At. uls ub. Ry....... e 5s. QU. OC OO. |......] ......... Ad; А P eS PESO Y 7 
Southern Electrie Ry. Cons. en Hn 500,000 500,000 1909 M. & N. The Edison Electric Illuminating Company of Brooklyn has declared ita regular 
{Taylor Avenue St. Ry. . Ist mtg. g. 68. 500.000 500,000 1913, J. & J. quarterly dividend of 14 per cent., payable April 15 to stock of record March 31. 
nion Depot RR. Co. . Ist cons, mtg. 68. 1,091,000 | 1,091,000 1900 A. & O . The Columbia & Maryland Railway was purchased at public auction on the 25th 
J.&J inst. for $150,000 by N. P. Bond, president of the Baltimore Security & Tradiug 7 


Union Depot RR. Оо.........Сопв. mtg. 68. 8.500,000 1,787,000 1918 


Controlled by St. Louis RR. Co. 
Controlled by Union Depot RE. Oo. 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire Ist & 2d 


Company. | 

It is understood that the Third Avenue Railroad Company, New York, proposes 
to declare a stock dividend of 100 per cent. to form tbe basis for an increase in its 
bonded indebtedness. 


mtg. 
уос» io reire ЕТА) The Safety Insulated Wire & Cable Company of New York has received а con- з 
ба tract from the Government for submarine aud underground cables connecting all ^ ; 
the forts aud islands of New York harbor. d 


San Francisco Cal. 


Date of Quotatien— Mar., 1&98. The Metropolitan Street Railway Company, New York, has declared a dividend 


of 11 per cent. per share, payable April 15 to stockholders of record March <6. 


California St. Cable RR. . Ist mtg. g. ба. 1,007,000 900,000 1915 J. & J. 
коше: а yi mM mtg. o. | 5 сор Ds Mis Transfer books, closed on March 26, will be reopened April 18. 
8 МЫ e У 1 * , Ж 41, : Yid . . * Y : ~ З E è 
Market 81. Cable Ry Co- DUE бз. 8,000,000 | 8,000,000 [1918] J. & J. The Cataract Genera] Electric Company of New York City, which was incorpo- 
t Metropolitan Ry. Оо................. Ist mty.| | 200,000 B[ür . р . rated in 1593 fora period of five years, has filed in the office of the Secretary of State 
fOmnibus Cable Co............ .. Ist mtg. 68. 2,000,000 о ee A. & О. a certificate of continuation for tive years from November 3, 1898. 
ME Kt ] 18 ! è n à v: E B А 
Park ^ Oca P wine ed id mu e. A 250 000 1914 T ^ rà The directors of the Louisville City Railway Company, contrary to expectation, 
t Powell St. Ry. . . . . . .. Ist mtg. 63. 700,000 700,000 11912: M. & S. have declared the usual 24 per cent. semi-annual dividend on the preferred stock, . 
sutter St. Ry. Оо............... Ist mtg. g. 58. 1,000,000 900,000 1918 M. & N. and the regular 1} per cent. semi-annual dividend on the common. Т 
iGontrolled:by Market ві: Ну. Со: The directors of the Los Angeles Electric Company have decided to call a meet- 
Washington Р. С. ing of stockholders on the 18th of May at Los Angeles, Cal., to vote upon the ques- 
Date of Quotation—Mar. 28. 1898. tion of increasing the capital stock of the company from $300,000 to $600,000. PUT 
Belt Ry. Co. ...... os mig 50. 500.000 450,000 1920| J. & J. Among the bills passed by the New York Assembly last week was Mr. Kelly's 
` * hd T : a / | | 
Columbia Т ос Wom. пк is 990 сте нА p Me providing that on or betore January 1 next every street surface railroad company ^ 
Мо niitan RR Co. Coll tr. сопы. 66. “ 500,000 500,000 1901 J. & J. whose cars are run by electricity or cable, in every city of over 60,000 inhabitants, 
1$50,000 in escrow to retire lst mig. bds. | ' і shall equip its cars with a feuder to be approved by the State Railroad Commission. 
Miscellaneous. The annual meeting of the Amsterdam Electric Light, Heat & Power Company z 
Dute of Quolation— Mar. 28. 1898. will be held at the office of the company, 84 Broadway, Brooklyn, on Tueslay, эт 
Bridgeport Traction Oo. . 1st mtg. 5з.| 2.000.000 | 1.683,000 1923! J. & J April 5, for the purpose of electing seven directors. The transfer books will reopen 
Buffalo (N. Ү.) c E mtg. 59. 5,000,000 | 8,513,000 1931 F. & A. on April 6. 
+Citizens’ St. R. (Ind’ polis). 1st cons. m. 5 4000, ос 8,000, 1933 M. x А ТЕ -— | 
Cea bir , 06071 2060090 ыы 4 ANE Senator Cantor has introduced a bill in the New York Senate authorising re 
Columbus (O.) St. Ry...... Ist cons. K. 58.1 3.000.000 | 2,261,000 1932 J. & . railroad companies to sell lost property found on cars and unclaime or three 
onsolidated Traction (N. J.) Ist mtg.5*| 15,000,000 | 13,965.000 11933 J. & D months, and to pay the proceeds to an association having for its object financial as- К 
[Crosst'n St. у сопа p 5 2,000,000 572.000 1943' J. & D. sistance to its members iu case of sickness or accident. о 
Denver City Cable Ry. st mtg. м. 68. 4.000,0€ 00,000,190 | А : 1 ; у 
Denver Con. Traw'y Co....Con. m. E. 5н. 4.000.000 32? eo | 033 " d. The Welsbach has won its suit against the Sunlight Incandescent Company. PEN 
Louisville (K y.) Ry. let cons. mtg. K. 5. 6,000,000 | 4,931,000!1930, J. & J The latter claimed invalidity for lack of invention aud denial of infringement, 10- M 
Minneapolis St. Ry..1st cons. mtg. k. 5% 5,000,000 | 4,050,000 199 J. & J sisting that the patent of the Welsbach could not be infringed by the use of any 
V ре 5 T. & J. materials other than those specified in plaintit's patent. 
: " « . 9. ). g. OM. h „ө я : 
No, Hudson Co. Ку. (N. J.) . . . . . Deb. 68. 500,000 | 439,000 02 F. & A The Cities Senate Committee lacked one vote to report favorably the Ellswortb 
Paterson (N. J. Ry. . . Cons. mtg g. 68.] 1,250,000 1,000,000 1931| J.& D bill legislating out of otlice the Rapid Transit Commission of New York and em 
Rcchester (N ) Ry . . 186 mtg. 58. 8,000 2.000,000;1930 А É à : : AMA ma | т. 
St. Paul City Ry. Dong. g. 56. 5.00. 000 J ak оодо 1937 А.ё О. powering Mayor Van Wyck to appoiuta bi-partisan commission. This vote settles i 
St. Paul Ойу Ry. .. . .. . .. .. Deb. g. бв. 1.000.000 1,000,000 1900 the question of a new Rapid Transit Commission this year. 
On and after April 1 the Old Colony Trust Company will act as тоа ux | 
e ос 1 
і 


and the American Loan & Trust Company as ageut to register transfers с | 
of the Edison Electric Illuminating Company of Boston. In order to complete the | 
Mb 


arrangeinent the stock books will be closed from March 30 to April 4. 


The stockholders of the Shelby Electric Company of Shelby, O., have decided | | 
increase the capital stock ot the plant from $100,000 to $250,000. The factory Wi ду 


1$1,000,000 in escrow to retire Ist and 


а mtg. bds. 

1$800,000 In treasury. Bonds guar. by 
Buffalo Ry. Co. 

$760,000 in escrow to retire bonds of 


0. &. St. RR. Co. 


887,000 in treasury. 
[$900,000 rey vod to redeem роо ере: be doubled and the work of construction is to begin at once. 
| With int’rest The New Jersey Legislature has passed tho bill allowing the reinstatement of К 
corporations whose charters have lapsed by reason of non-payment of taxes, 00 “hy 
The bill is believed to be in favor ч 


making proper representations to the Governor. 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. | 
of the Electro- Pneumatic Company. 
f and is now 


Boston, Mass. The Chicago Electric Traction Company has taken possession of and 18 
Date ој Quotation—Mar. 23, 1898. operating the storage battery road formerly known as the Euglewood & Chicago 
The new company will issue $270,000 of first mortgage bonds, which will go to tne 


— + — = 
* 
— кё fe 


Edison Elec. Illuminating Oo., Boston... 2,006,000 | ...... Quar. 154 — | -old 
General Electric Oo.. gold coup, deb. 54.. 10,000,000 | 8,750,000 |1922] ......... сом] .... holders of the old Englewood & Chicago bonds at par in proportion to s. 
Pittsburg, Ра. holdings and $900,000 (roundly) of cousolidated mortgage bonds and $1,500,000 0 i 
Date of Quotation – Mar. :8. 1898 common stock. " 
Allegheny County Light CO. ees 68. 500,000 |  ...... 1911! J. & J. 105 | ...... The Denver, Col., Post of the 22d inst. has the following item : „Louis "NN 
Allegheny City Electric Light. . .. 4. 260.000 ese ПОЗА. & O.. . . Enricht and Paul Hirsch were arrested at the Brown Palace Hotel this aft rnoon by ` р 
Westinghouse Elec. & Mfg. Co..Scrip бя. 195,570 |  ..... E ОРУ M.&8. | .... . Under Sheriff Perry A. Clay on a message from Sheriff W. L. Hawkins of Canon " у 
Miscellaneous.—(Mar. 23, 1898.) City. Envrieht and Hirsch are the promoters of the Canon City & Cripple rae us 
tedison El. Шк. Oo. (N. York) lat m. 54. . 4,312,000 | 4,812,000 |1910) ...... 109 |... Electric Railway Company, and are arrested on а charge of conspiracy to obl 4. 
Edison El. Hig. Co. (N. Y.) con. m. g. 58. 15,000.000 | 2,176.000 % ,ñ ...... IH s as. money under false pretences.” -, 
Rdison Elec. IIIg. Co. (Brooklyn)....... 2,500,000 1,500,000 [1946] | ....... . 111 112 А t Light n 
Edison Electric Light (Philadelphia)..| 2.000000 | ...... "Xem 103 | . . The New York ‘News Bureau“ says: The Edison Jr. Incandescen ra Mit" 
Edison IIIg. Co. (St. Louis). . . —— 4,000,000 — 1923 F. & A. 60 61 Company is negotiating for a location for its proposed new manufacturing plan Е 
Мо. Elec. Lt. Со. (St. Lout3)...]st mtg. 6s. 500,000 ) 1900 A. & О. —ͤn € Niagara Falls. It can obtain power there at the rate of $10 per horse-power pet : Att 
мо: Be вт е oe N. N. a 5 QU UD VEL MN trs 75 90 year, whereas ordinary steam power would cost it from $60 to $90 per year per viet 
(тобед Elec. Light т ower мом. Tend uos | power. It proposes to erecta plant within the next four ш es а E 
an output of 20,000 lamps per week, and intends also to establish an Tn 
TELEPHONE AND TELEGRAPH. glass рш for the manufacture of incandescent lamp bulbs. It is estimated s э 
present consumption of incandescent lamps amounts to 120,000 a week in the he * 
Miscellaneous. States. Oflicers of the company state that the ofler of $250,000 of the pre pe "ц 
Date of Quotation— Mar, 28. 1898. stock of the company for public subscription is meeting with a ready EE т 
American Bell Telepbone, ...... 5. 1898 F. & A. 100 104 the prospects are that the entire amount will be fully subscribed for within A 
Northwestern тора Сааган EM. — оер TA edam vs PR РЕР few days. 
N. V. & N. J. Telep & Telg Со. gen. mtg. 5 e e | EDI sioe ` little n 
Chesapeske & Potomac Teleph.Co...58| — esc. 11911] J. & D.] 108%) .... Messrs. Spencer Trask & Co. have issued for distribution & handsome New ж 
JJ... MC MEN SIE MN CN 8 pamphlet. entitled The Edison Electric Illuminating Companies of . and u 
ALLIED INDUSTRIES. York," reviewiug from the investor's standpoint those splendid prop ie their 
containing au exhaustive resume of their management and operation | ait "lag 
origin to the present day. The book, which is prepared ina way to ШР КАМЕ wag 
Miscellaneous, general reader as well as those financially interested in the companies. vb je 
Date оу Quotation— Mar. 23 , 1898 showing the gross aud net earnings of the companies for several years n je pic- "Щщ 
American Electric Heating..... ses... БВ: 500,000 | 600,000 |....| ......... 15 .19 sion of business, growth of capital, and much other information, and has f Xe "4 
Armington & Sims Eng. Uo y. irren verona yd tas 25 tures of the central station of the Edison Electric Illuminating Company f Brook- eg 
Barney & Smith Car „5 . rcc. 150 M. KB. 96 100 York and the Pearl street cential station of the Edison Electric Company, © sins 0 ni 
е я асч lyn. A folding map of part of New York City, showing the undergroun « 


* borundum Mfg. Co.... э 90600909 00220€ e Se %%. 
8 Pump Oo e e 75,000 
Unlisted tNominal, 


o (m TIONES the New York company is appended. 
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EDITORIAL NOTES. 


Numerous conduit elec- 
tric railway systems have 
been invented from time to 
time, and several are now 
їп operation in some of our large cities. In looking 
over the systems brought out it would certainly seem 
as if almost every conceivable airangement of ap- 
paratus had been thought of and the field in this 
line most thoroughly covered. Such, however, ap- 
pears not to be the case, as we now hear of a rather 
ingenious system suggested by a Chicagoman. The 
conduit systems so far patented—several hundred in 
number may be divided roughly into three classes: 
those having an open or slotted conduit, those having 
а semi-open or closed conduit, and those having a 
sealed conduit. The system referred to above and 
invented by the Windy City" man belongs to 
that of the second class. It is said to work on prac- 
tically the same principle as electric aro lights. 
There is necessarily a conduit, but quite shallow, six- 
teen inches in depth by four inches in width. In 
the pavement on each side of the slot are located two 
castings twenty feet apart. The ends of the castings 
nearest the rail are connected by an electric conduc- 
tor located either underneath or close by the rail. 
Through the center of the castings a large circular 
hole is bored at right angles to the line of the track. 
Within this aperture a movable brass cylinder is 
located and within the cylinder is placed a heavily 
insulated metal rod. On the end of the latter, which 
extends into tbe conduit, is an ordinary trolley 
wheel. The movable brass cylinder is provided 
with two springs which tend to move it forward and 
away from the charged conductor. Each car is 
equipped with a wedge-shaped plow, twenty-one 
feet in length, which, when the vehicle is in motion, 
strikes between two opposite pulleys, one positive 
the other negative, and presses them back against 
the action of the springs, In this manner connec- 
tion is made with the line conductors situated under 
each rail. The current then passes through the in- 
sulated metal rod and by means of the trolley wheel 
to the plow on the car and from there to the motors, 
the negative current passing out in the same manner 
on the opposite side, As the plow on a car is 
slightly longer than the distance between the switch 
boxes, the front of the plow reaches the next set of 
pulleys before it leaves the rear set, thus insuring a 
continuous flow of current through the motors. In 
other words, in this system the general arrangement 
is the reverse of that usually met with, the long 
plow on the car in reality taking the place of the 
continuous conductor. The inventor claims that his 
system is a great improvement over the various de- 
signs heretofore brought out, there being no current 
in the conduit except where the car happens to be, 
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and the end of the rod where it is pushed in to re- 
ceive the current being in an air-tight space where 
no water or moisture can gain access. 

It is claimed that a system as described above can 
be constructed for $25,000 a single track mile, or 
for about one-third what the cable costs, owing in 
part to the shallowness of the conduit. The inven- 
tor is endeavoring, so it is said, to get his system 
adopted by some of the roads in Chicago. 


хх * 


The following important amend- 

Amendment ment to the Patent Laws was 

to recently introduced in the United 

Patent Laws. States Senate by Senator Hanna : 

| " That in cases of infringe- 
ment or alleged infringement by purchasers or users 
of any patented device whatever, any individual, 
company, or corporation, to establish their claims 
upon patents of said devices, shall, in the courts 
having jurisdiction, enter suit against said purchaser 
or user within the space of five years from the date 
of the first alleged infringement by said purchaser or 
user or be forever debarred from collecting royalty 
or damage for the use of said device, to the end that 
the purchaser shall become the owner in reality as 
well as in name and not be further molested. 

That any individual, company or corporation 
owning or controlling patents acquired by purchase 
or otherwise, in case of alleged infringement by апу 
inventor or manufacturer of any device whatever, to 
establish their claim of infringement on such device 
shall, in the courts having jurisdiction, enter suit 
within the space of one year from the date of said 
infringement, or be forever debarred from collecting 
damage from said inventor or manufacturer, though . 
this act sball not be so construed as to debar апу in- 
dividual, company or corporation from establishing 
their ownership to patents upon said device thus 
manufactured. 

That any laws conflicting with the above condi- 
tions are hereby repealed and declared null and void, 
and this act shall become a Jaw on and after its pas- 
sage. i 

The reasons offered for the presentation of this 
bill are that there exists at present an abuse of the 
rights and privileges granted to owners of patents, 
which has become widespread and is causing great 
inconvenience and unnecessary expense to innocent 
purchasers of devices upon which two or more indi- 
viduals, companies, or corporations claim patents. 
These claims are said to be often made through the 
use of telegrams, circulars, pamphlets, letters and 
advertisements, threatening and intimidating pur- 
chasers of such devices, the intimidation sometimes 
extending over months and years. In a majority of 
cases it is contended that the cost of defense of th 
purchaser’s rights would be far in excess of 
amounts claimed, and in these cases settlements are 
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forced to be made before claims have been thoroughly 
established. It is therefore contended that such a 
bill will give ample time to recognize the rights of 
inventors and yet protect purchasers from great in- 
convenience and loss, such as is frequently sustained 
under the present system. 


х X + 


In modern naval warfare the 
eleotrio searchlight necessarily 
plays a very important part. 
Every man-of-war is provided with two or more of 
these powerful reflectors as a safeguard against the 
attack of torpedo boats or for signaling purposes. 
At harbor fortifications the searchlight is invaluable 
for detecting the approach or attack of an enemy by 
night. A search lamp, or that part of the apparatus 
which generates the light, is nothing more, as is well 
known, than a focusing lamp mounted in a cylindri- 
cal box во arranged as to send the beams of light in 
any desired direction by the aid of a reflector. Of 
the whole apparatus the latter is by far the most 
important. It is absolutely necessary to employ а 
reflector in order to obtain а parallel beam, and this 
reflector has up to the present time almost invariably 
been made out of glass. As it takes a number of weeks 
to acourately grind one of these glasses, a substitute 
has. been widely cought for in the way of a metal 
reflector. Attempts bave been made to obtain metal 
reflectors by spinning them in moulds, but it has 
been found impossible to spin them true, Cast metal 
reflectors have also been tried, but the cost of grind- 
ing and polishing them has been found excessive. 
Stamping has alao been tried with equally poor 
results. Mr. Sherard Cowper-Coles, of England, 
suggested a rather ingenious method of making a 


Searchlights. 


reflector at a moderate cost electrolytically. In a 


word, his method consists in preparing а glass mould 
to form a true parabolic reflecting surface. It is only 
necessary to accurately shape and polish the convex 
side. Over the prepared surface a coating of metal- 
lic silver is chemically deposited. The mould is 
then immersed in an electrolyte of copper sulphate, 
and while slowly revolved, copper is deposited. The 
metal portion is then separated from the mould and 
coated with a film of palladium to prevent tarnish- 
ing. This process is said to give an excellent reflector 
at a moderate cost. 

As previously stated, the main object of the re- 
fleotor is to make the beam of light parallel. In 
practice, however, it is impossible to obtain a refleo- 
tor which will not absorb some light or which will 
make a beam perfectly parallel. The light, 
therefore, gradually becomes scattered as the distance 
from the source inoreases, but in spite of this draw- 
baok powerful lights can be thrown under favorable 
conditions a distance of 100 miles. 

In the larger forms of projectors the adjustment of 
the beam is accomplished by means of screws or 
gearing. Searchlights on ehips are usually equipped 
in this manner. To enable the regular pressure, gen- 
erally in use on ships, of 110 volts to be utilized fur 
operating the searchlight, а rheostas is frequently 
placed in circuit withthe arclamp. Thus resistance 
can be either added or out out at will. 

The harbor fortifications in the vicinity of New 
York are well equipped with searchlights. Sandy 
Hook is provided with one, Fort Wadsworth has two 
and is said to be fully equipped for operating them, 
and Willets Point also has an efficient plant of this 
nature. The searoblight at Sandy Hook is probably 
the largest in the world. It is the projector that 
was on exhibition at the Chicago Columbian Exbibi- 
tion in 1893 and which attracted so much attention. 
I$ weighs 6,000 pounds and has a refleotor five feet 
in diameter. In operating it requires a current of 
200 amperes at 50 volts, or in other words, takes an 
activity of 13.4 horse power. The upper carbon is 
1} inches in diameter, the lower carbon 1 inch less. 
This light is provided with а Mangin reflector, 
which is a spherical mirror whose inner and outer 
surfaces are of different radii. In this apparatus the 


light is not allowed to pass directly from the aro into 
the beam, but is thrown from the aro back to the re- 
flector by means of a small mirror before being pro- 
jected outward. 

The best searchlight mirrors are said to be manu- 
factured abroad, there being but comparatively few 
made in this country. There would therefore seem 
to be a wide field open in this line provided some 
economical process could be discovered for turning 
out this artiole. 

& & ** 
Some little time ago Mr. Thomas 

Wave and Edison, Jr., suggested a means of 

Tide Motors. utilizing the power of the ocean 
for generating electricity. It may 
be of interest to our readers to know that several 
вувіешв of the above nature have been in use for 
а number of years which are said to have proven oom- 
paratively sucses-fal. One of these plants is situated 
on the Pacific coast, the electricity generated being 
transmitted to Los Angeles, where i& is used for 
various commercial purposes. A wharf 26 feet in 
width has been built out in the ocean a distance of 
350 feet, at which point three motor floate are 
located. 'The motion of the waves in raising and 
lowering these floats is made to pump water from а 
small reservoir into the pump oylipders and forces 
it into a storage pressure tank, where it is subjected 
to а heavy air pressure. This water tben flows out 
of the tank through a nozzle, and impinges upon 
the buckets of a water wheel which in operating 
drives а dynamo. The accumulated pressure in the 
pressure tank is made to exert a force upon the 
pump pistons so as to resist the tendency of the 
floata to draw the pistons down. This feature of the 
plant, invented by Mr. Parvin Wright, is an ex- 
ceedingly important one, as it enables the floats dur- 
ing storm periods to ride upon the orests of the waves 
without dropping into tbe trough of the sea, in 
which case they would become inoperative. 

Recently а number of very thorough tests of this 
system are said to bave been made, extending over a 
period of sixteen days, during which time the 
weather conditions varied from calm to stormy, the 
number of wavea per minute varying from three to 
eight. The tests showed that each float developed 
from 2.3 to 3.5 horae power, the rating being taken 
from the power developed at tbe water wheel. 1% 
was further stated that the variations in the power 
were due to the varying conditions under which the 
motor was tried. The cost of erecting a plant 
capable of generatiug 1,000 horse power, with a 
transmission line to Los Angeles, is placed at $175 
per horse power. 

Ав will readily be seen, this is considerably more 
than it would cost to erect a plant of the same capa- 
city to be operated by steam. On the other band, the 
operating expenses should be much less in the case 
of the wave-motor system, especially where coal is 
more or less difficult to procure. 

Anotber interesting attempt to utilize the power 
of the ocean has recently been made at Ploumanach, 
on the northern coast of France. In tbis region, 
owing to the nature of the coast, which abounds 
with numerous deep indentures, there is a difference 
in tide level frequently amounting to as much as 
twenty-nine feet. It is these exceedingly high tides 
that are made use of in the plant in question. A 
natural pond, triangular in shape, with ita base to- 
wards the shore, is separated from the sea by an em- 
bankment. This pond bas an area of almost four 
acres. Inthe embankment automatically operated 
gates have been constructed, which, owing to the 
angle at which they are placed, open when the level 
of the sea exceeds the height of the water in the 
pond, while on the other hand they are olosed by the 
weight of the water in the pond when the tide re- 
cedes. This head of water is then utilized to turn 
two water wheels, which operate dynomos, the eleo- 
tricity generated being utilized for lighting pur- 
poses. ‘The capacity of the plant is said to be about 
2,000 horse-power hours daily. In order 40 provide 


a sufficient supply of current for lighting purposes 
during the hours of low tide, a storage battery has 
been installed which is charged during the hours of 
fall running. 

It would seem as though tide mills of the shove 
nature could be advantageously employed at various 
points along the Pacifio coast, where the tides rise 
and fall from eighteen to twenty feet, or on the Bay 
of Fandy, where tides have still greater alternations. 


Under the Searchlight. 


Notes and Comments on Various Topics, 


War on the General Electric. 


A leading official of the Genera! F lectric Company says: 
* It is true that we have received some contracts from the 
Government for special work, but the amount of money 
involved does not begin to compensate us for the loss of 
contracts which we undoubtedly would have received if 
there were no disturbance to general business from the 
Cuba trouble. Where we get one contract from the бот. 
ernment I may say we lose ten from syndicates which were 
contemplating new work of various kinds."'"—Boston News 
Bureau. 

Ir the rumor of war is affecting the business of 
the General Electric Company, as the above state- 
ment leads one to believe, the holders of the preferred 
and common stock will be obliged to gird up their 
loins for another long and patient wait if war actually 
breaks out. Such an event would make an excellent 
exouse for postponing the rumored settlement in- 


definitely. 
є х + 


THE Electrical Review, London, in а recent issue 
refers to some exceedingly curious experiments 
which show that the electric arc is capable of acting 
either as a telephone transmitter or receiver. The 
arrangement of apparatus is described as follows: 
The primary of a small step-up transformer was 
connected up in the oirouit of the electrio аго; a 
microphone and battery were put in circuit with the 
secondary of the transformer. When the end of a 
sounding tuning-fork was placed in contact with 
the microphone, the same note was heard dis. 
tinctly at the eleotrio аго. In order to show that the 
eleotrio аго is capable of acting as a telephonio trans- 
mitter, the microphone in the above-desoribed 
arrangement is replaced by a telephone, and the 
sound waves are concentrated on the aro by a funnel. 
Speech, singing, whistling, thas directed on the aro, 
are heard distinotly at the telephone. The explana- 
tion of this phenomenon is plain, when it is remem- 
bered that the resistance of the aro varies with the 
density of gases through which the ourrent passes; 
the variations of the resistance will produce oorre- 


sponding variations of the current whioh, by lateral 


induotion in the transformer, are transmitted in an 
intensified form to the telephone.“ Our oontempo- 
rary across the water aptly conoludes the]desoription 
in the following humorous vein : 

“ We do not recommend this invention for oom- 
mercial use ; the language transmitted through the 
present telephone is usually heated enough; at least, 
there is no necessity for passing it through an elec- 
trio furnaoe.“ 

x & + 

WE have announced lately the success of the 
Westinghouse Company in seouring contracts for 
electrically lighting the catacombs of Rome and the 
Pyramids of Egypt, and it affords us no little plese- 
ure to be able to inform the company that there is а 
chance nearer home for them to do a stroke of sub- 
terranean businesa that has none of the revolting 
features of the European charnel vaults. Col. Joe 
Bennett of Sullivan, Mo., we are told in the St. Louis 
Republic, says that the magnificent cave Dear his 
native town is to be lighted by electricity. “The 
Colonel,“ says the Republic, is enthusiastic in his 
praise of the cave and claims that its natural mar- 
vels present more awe-inspiring scenéry than the 
famous Mammoth Cave. The cave extends for seven 
miles. Its generous amount of stalactites and sts. 
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lagmites are formed in the shape of trees and апь ELECTRICAL EXHIBITION NOTES. Sanders Westop.—Brooklyn, N. Y.—John Maguire, 


mals. In the glare of torches they assume weird 
and fantastio shapes. One might imagine it a 
“primeval forest inbabited by wonderful monsters 
lurking in the shadows ready to seize upon people 
‘who intruded upon their sacred preoinots.' What 
a chance is here offered to develop the art of subter- 
ranean electric illumination! 


«є & * 


THE Boston News Bureau says: 

The General Klectric Company bas since Jan. 1 cancelled 
and burned . 000. 000 more of its debenture bonds, leaving 
the amount outstanding slightly under $6,000,000. 


Possibly the General Electric Company has set an 
example burning bonds in the hope that the holders 
of the common and preferred stook will burn their 
securities. This would probably have been done 
long ago if the discouraged stockholders bad not 
been buoyed up by constant rumors of a speedy set- 


tlement which never materializes. 
* же + 

THE following little anecdote recently appeared in 
the Cincinnati Post : 

One of the most prominent electricians in the city re- 
sides in the country ina very handsome home. He is early 
at his fireside from the day's toils and is ever warmly wel- 
comed by his loving wife. The brute in man must assert 
itself, however, once in a while. The affectionate greet- 
ings be nightly received made him too overconfident of 
himself. He imagined that he was the entire show. One 
evening last week he returned very much dejected in ap- 
pearance. His close observing wife noted the cast-down 
tendency and said: Тоо much work, John." 

„Ob, no, I've sad news," replied the careworn husband, 
scarcely noticing theanxiety of his better half. á 

" What can it be?" queries she in hesitating tones. 

Well, the Government needs electricians to attend to 
thedissppearing кипа, and as war is sure, why, they have 
decided to call upon the cities. Each city must contribute 
28." 

Then he chuckled inwardly as he thought of the train of 
thoughts the suggestion would start. li 

“Well, does that include you in Cincinnati ?" rather 
sorrowfully, but nof quite as much of an exhibition as he 
had expected. 

" Yes! Yes! that takes me." : 

Instead of weeping and wailing as he had figured on, she 
smilingly remarked: “ Well, when you go, auntie and I 
will take a trip to California; we've been anxious to go for 
a long time. 

Now when he leaves home he takes only that part of the 
paper that contains no war news. 


X ж * 


REGARDING the matter of lost stock referred to in 
our last issue, the Kansas City Times Bays: ''The 
General Eleotrio Company, one of New York's big 
combines, is advertising for а number of shares of 
its stook that have gone astray in а freight oar 
somewhere be&ween Schenectady, N. Y., and Wor- 
bester, Mass., where the company is putting in a 
street railway plant. Car and all is missing. No 
doubt the hue and cry is mostly on account of the 
car. A single car-load of stock in a modern New 
York trust wouldn't be worth bothering a great 
deal about. The directors could issue another mil- 
lion or во shares at any time. But a freight car is 
another matter.“ How well the methods of the 
General Eleotrio Company are getting to be known! 

& & + 

A MAN employed ав а motorman on а ft. Louis 
street railroad, and heretofore bearing the name of 
Patriok, by gift ot his parents, has had it changed to 
Percy by the court, on the plea that ‘through his 
Connections with the company, and among those with 
whom he associated in а sucial way, the name of 
Patrick has been used unpleasantly, thereby placing 
the petitioner in an embarrassing position. What's 
the matter with St. Louis э 

8 
Canadian Electrical Association. 


| Arrangements have been completed for the next 
Convention of the Canadian Electrical Association, 
Which will be held at Montreal on June 28, 29 and 
30. Besides the business sessions, at which a num- 


of Valuable and practical . 
papers will be read, ( 
E Collins, Louis S, Levy, Samuel F. Butterwortb, Geo. 


many special features have been decided upon. 


Magnetio Ore Mining Exhibit. 

А great deal of publio interest attaches to the 
work whioh Mr. Edison has been doing for some few 
years past in magnetio ore Separation, and the general 
curiosity on the subject will be satisfied at the ap- 
proaching Exhibition, where Mr. Edison will aotu- 
ally exhibit а model built for him by Mr. Sigmund 
Bergmann which illustrates admirably the funda- 
mental principle of the process, This model will be 
kept running by a small motor, and the iron will be 

continuously separated from the orushed rock in full 
view. Mr. W.S. Mallory, the manager of Mr. Edi- 
son’s mining works, is sending to the Exhibition 
samples of crushed rock in its various stages, as well 
as samples of the separated ore and of the briquettes 
which are sent to the furnace. He is supplementing 
this by some four or five ton masses of rook, which 
Mr. Edison takes bodily out of the hillside by 


means of huge excavators, and the niagnetio condi- 


tion of these ponderous masses will be shown and 
tested by magnets. Around the exhibit will be 
placed photographs illustrative of the scenes at the 
mines tbemselves, and the whole will constitute one 
of the most instructive demonstrations possible. 
This valuable exbibit will be placed along one side 
of tbe Concert Hall of the Garden in company with 
& number of very interesting special features which 
bave already been arranged for. 


WIDESPREAD INTEREST IN ELECTRICAL EXHIBI- 
TIONS. 


The interest taken in Electrical Exhibitions is by 


no means limited to Greater York, and extends in 


every direction. Numerous comments have been 
made by the foreign press and by journals in differ- 
ent parts of the country, and Prof. R. B. Owens, 
Director-General of tbe electrical woik at the Omaba 
Exposition, beginning iu June, bas been specially 


instruoted to visit this city in May and acquaint 


himself with the exhibits and the work being done. 


Many inquiries have come from foreign managers 
and manufacturers as to the time and nature uf the 


Exhibition, and it isa fact beyond question that a 

direot stimulus will be given to export trade. As 

was the case at the Exhibition in 1896, many of the 

exhibits will go straight from the floor to foreign 

countries. | 

LARGE ACCESSIONS TO THE MEMBERSHIP OF THE 
NEW YORK ELECTRICAL SOCI.TY. 


One of the most striking evidences of the general 
interest that the Exhibition is awakening is to be 
found in the remarkably large accessions to its mem- 
bership which the New York Electrical Society has 
enjoyed since the Exbibition was announced under 
its auspices. The desire of the Society to promote 
the welfare of electrical applications is recognized as 
highly laudable, and has elicited not only many 
words of commendation, but bas brought the largest 
number of applications for membership within a 
given time that the Society has known in its history. 
In almost every instance the new members inquire 
as to the Exhibition, and express the wish to aid it in 
any way possible. Last month the Secretary an- 
nounced a list of a round score of new members, 
and the following were elected members of the 
Society on March 30: 

New York City—W. C. Broadhurst, H. M. Lamont, 
Edwin H. Daly, Gustavo Lobo, Richard Lamb, J. B. 
Taltavall, Fred Catlin, Clarence W. Phillips, Mar- 
ous Nathan, Harris I. Goldstein, A. L. Saruya, Joseph 
Miller, Henry C. Mortimer, Jr., Earle Ovington, Dr. 
C. A. Doremus, Geo. F. Porter, А. L. Doremus, 
Morton Webster Haddock, Richard Koch, Н. A. 
Strauss, F. M. Hawkins, Elmer P. Morris, Jens 
Skougaard, S. Clover Way, Christopher M. Lowther, 
W. J. Clarke, R. E. Gallagher, E. N. Stevenson. 
Theodore B. Entz, W. H. Palmer, Wm. F. Crawford, 
С. W. Mac Mullen, C. H. Clark, Jos. C. Youenes, L. 
B. Pearson, Fenton S. Grant, Phillip Menges, D. L. 


. John Joyce, Calvin Winsor Rioe.— Mt. Vernon, N. 


' Y.— Conrad Watoher.—Newark, N. J.—C. D. War- 
ner, C. N. Wheeler, J. J. Bellman.— Bloomfield, N. 
J.—C. Morris Haskell.— Westfield, N. J.—E. Y. 
Porter.—Weehawken, N. J.—Harold Briesen. 


— 


COMMUNICATION. 


The Firman Patent. 
Electricity Newspaper Co., New York. 

GENTLEMEN: The atturneys for the Western 
Eleotrio Company (Bell manufacturers) having pub- 
lished a statement over their signature, whioh, by 
inference, indicates that the Firman patent covers 
all forms of multiple switohboarde, and that this 
patent was upheld in their favor in a recent Califor 
nia suit, we desire to publicly announce that the 
Firman patent does not, in any manner whatsoever, 
affect the multiple transfer system of the switch- 
board of this company. 

We challenge a single particular in whioh the 
Firman patent claims refer to our devices, Respect- 
fally, 


WESTERN TELEPHONE CONSTRUCTION Co. 
Chicago, April 1, 1898. 


Electricity in Coal Pits. 


The Colliery Guardian publishes some interesting 
extracts from a report drawn up by Mr. Leproux, of 
France, on the use of electricity in the Belgian and 
Westphalian coal mines. In the course of a recent 
tour through Belgium and Westphalia, Mr. Leproux 
had the opportunity of studying the state of this 
question in the districts containing fiery mines of 
these two countries; and the following is the result 
at which he arrives from the safety stand point, 
quite independently of any economical considera- 
tion: 

„Neither in Belgium пог in Westphalia do there 
exist any power-transmission installations any por- 
tion whatever of which is in contact with an air cur- 
rent decidedly impregnated with firedamp. In fact, 
the only dangers that bave bad to be guarded against 
are those of fire and also shock through pereonal 
contact; and the restrictions laid down in thia re- 


spect do not differ from those that have been 
found necessary for surface installations connected 
with indurtrial establishments. As to the davger of 
exploding gaseous or dusty mixtures, if any atten- 
tion bas been bestowed upon it, this may be said to 
be only for appearance sake, at any rate, up to the 
present time. 

The measures taken are—in Belgium а careful 
encasing by special conductors of the parts capable of 
giving out sparks, and in Westphalia the adoption of 
poly phase current motors without brushes, and the 
use, also, of strongly-armored oables. In both 
couutries the Government bas been led to require for 
such installations that previous permission be ap- 
plied for and obtained, but subjeot, at any rate 
ostensibly, to the appointed regulations, which are 
more stringent in Belgium than in Germany.“ 61 
consider, concludes Mr. Leproux, ‘‘ that this differ- 
ence is largely due to the dangers of firelamp being 
far better known, more studied, and especially more 
dreaded in the former than in the latter country, 
and that therefore the efforts already made in other 
countries, especially England, are more olosely 
watched. Electrical Engineer, London, 


Eleotrio Progress in Corea. 


The United States Consul-General at Seoul, Corea, 
has sent the State Department at Washington the 
following letter regarding the electric railways of 
Seou] : 

„ have the honor to inform you that a company 
has been formed in the city of Seoul for lighting the 
streets and residences with electricity and for oper- 
ating electrio street railroads through the principal 
thoroughfares. Only the latter will be begun at 
once. 

„The company, known as the Seoul Electrio Com- 
pany, is composed entirely of Coreans, with the 
governor of the oity as president. They have an 
exolusive franchise from the Department of Publio 
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Works, Agriculture and Commerce, and have paid 
in about one-half of the capital of $300,000. 

„This company has made a contract with Mr. H. 
Colbran, of Denver, the American contractor for 
the construction of the Seoul-Chemulpo Railroad, 
for the construction and equipment of an electrio 
trolley street railroad of the latest and most im- 
proved design. The railroad will be about six miles 
in length, and will run from the station of the 
Seoul-Chemulpo Railroad through the south gate of 
the oity, along the broad streets, past the new pal- 
ace and foreign quarter, through the busiest part of 
the city and the great east gate, to the tomb of th 
Empress. | 

„Mr. Colbran has received а cash payment of 
$100,000 with his contract, and the work will be 
rapidly prosecuted. 

„It is regarded as a profitable enterprise, since, 
with a city of 300,000 people and no amusements, 
there will probably be enough paseenger traffic from 
curiosity seekers to make it pay for a year or so, 
while the people are being educated to the point of 
regarding the road as a necessity. 

At present, all the finanoia] ventures of impor- 
tance in Corea are in tbe hands of Americans." 


THE ELECTBRO-CHEMICAL AND ELECTRO. 
METALLURGICALINDUSTRIES OF EU- 
ROPE. 


BY JOHN B. C. KERSHAW, F. I. C. (LONDON). 


‘Chapter XVII.—The Hermite Bleaching and Disin. 
fecting Processes. 

The electrolysis of solutions of ohlorides always 
produces chlorine at the anode, and the hydrate of 
the base (sodium, potassium or magnesium) at the 
cathode. In the electrolytic alkali processes, the 
aim of the inventor bas been to effect removal of 
these produots before they can react one witb the 

‘other. In the electrolytic bleaching processes, the 
ohlorine and the caustic hydrate are allowed to react, 
in order that the chemical changes represented by 
: the following equations may occur : 
3NaOH + 3Cl = 3NaOCI + 3HCI 
3NaOH + ЗНСІ = 3NaCl + ЗН,О 

If the temperature be allowed to rise above а сег- 
tain point, a fartber action will ocour, and chlorate 
will be produced. (See Chapter V of this series). It 
is therefore necessary in all electrolytic bleaching 

and disinfecting processes to pay great attention to 
the temperature, as chlorates are useless for bleach- 
ing purposes. The hypoch'orites on the other band 
` аге very active, and the Hermite process is simply 
- one for producing these hypochlorites in a convenient 
and economical manner by means of the electric 
current. In principle these processes resemble the 
Kellner bleaching process, described at length by 
` the writer in Chapter VI of this series, but the ap- 
paratus and details differ, and hence it has been 
possible to obtain separate and distinct patents for 
these two processes. 

The Hermite bleaching process has been in use 
for many years at Stjernfors in Sweden; and it is also 
stated to be in use for bleaching purposes at La 
Haye in Normandy, and at Boston, Mass. The Her- 
mite disinfecting process has been experimented 
with at Havre, Marseilles, Worthing, Lytham, 
Ispwich, Southampton and Bombay; and the plants 

at the three latter places are believed to be still in 
operation.* In order to enable the readers of ELEc- 
TRICITY $0 understand the processes, the plants and 
procedure at Stjernfors and at Ipswich will be de- 
_ soribed in detail. 
The Hermite Bleaching Plant at Stjernfors, Sweden. 
Ehe apparatus used here for preparing the bleach- 
ing fluid consists of a series of vessels through which 
the electrolyte is constantly circulated by means of 
ao ue eer thie Hermite processenin England. ко 


mati to the present position of the processes at the 
— but he has not received any answer to bis 
ошу, 


а рашр. Each vessel contains а horizontal spindle, 
bearing a large number of disks made of zinc plates 
capable of rapid rotation by means of a pulley wheel. 
These zinc disks are the cathodes of the cell], while 
an equal number of pieces of platinum gauze fixed 
in lead or glass frames hang between each of the 
consecutive pairs of zino disks and act as anodes. 
The rotation of the spindle bearing the disks and 
the rapid circulation of the electrolyte cause a com- 
plete mixture of the solution, and little chlorine 
escapes as gas from the cell, the greater portion com- 
bining with the hydrate to form hypooblorite, in 
accordance with the chemical equation given above. 
In Hermite’s original patents, a mixture of mag- 
nesium and sodium cbloride solution was recom- 
mended as the electrolyte for use in this cell. The 
electrolytic decompositions led to the production of 
insoluble magnesium hydrate at the cathodes, and 
the zino disks speedily became coated with a deposit 
of this compound. Fixed scrapers did not satisfao- 
torily remove it from their surfaces, and the EMF. 
necessary to work the process became permanently 
increased owing to the resistance offered by this film 
of hydrate on the zino plates. The writer believes 
that on this acoount the procedure has been altered, 
and that sodium chloride is used alone in preparing 
the electrolyte for the cells. The dilute solution of 
hypochlorite, which is obtained by passing the sodium 
chloride solution rapidly through the 5 cells which 
form the system, is run into the pulping vat, where 
it is intimately mixed with the sulphite wood-pulp 
by means of mechanioal mixing arms. An output 
of 1,750 kgs. bleached wood-pulp per day is obtained 
by an expenditure of energy equal to 75 HP., and of 
salt 192 kgs. The Hermite bleaching process has 
been operated at Stjernfors since 1890, and the firm 


who own the works state that the bleaching of the 


pulp costs them Jess now than by the older process 
with bleaching powder. In the chapter already 
alluded to, dealing with the Kellner bleaching pro- 
cess as carried out at Hallein, the writer gave а de- 
tailed examination of the costs of bleaching by means 
of sodium hypochlorite solutions, and readers inter- 
ested in this aspect of the subject may refer to the 
issue of ELECTRICITY for Ovtober 6, 1897, for further 
information upon it. It may be pointed out, how- 
ever, that while at Hallein 200 HP. is ssid to bleach 
15,000 kgs. wood-pulp per day, at Stjernfors 75 Hp. 
only suffices to bleach 1,750 kgs., and therefore the 
Hermite electrolyzers apparently possess only one- 
third the efficiency of the Kellner electrolytic cells. 
Wood-pulp however differs greatly in coloring mat- 
ter, and therefore the difference in efficiencies of the 
two eleotrolyzers may be more apparent than real. 
At La Haye the Hermite process is used for bleach. 
ing cotton goods. 

The Hermite Disinfecting Plant at Ipswich, England. 
—The apparatus used for preparing the disinfecting 
fluid at this place does not differ greatly from that 
in use at Stjernfors, Sea water is used as the eleo- 
trolyte. One of the forms of electrolyzer used poe- 
sesses a pair of horizontal spindles, each carrying a 
large number of the zino disks. The platinum gauze 
is carried by a frame work of glass rods. This form 
of electrolyzer can produce 250 grms. chlorine, as 
hypochlorite, per hour. The electrodes are in par- 
allel, and an ЕМЕ, of about 6 volts is requisite to 
work the cell to the best advantage. 

A modified form of the eleotrolyzer has been de- 
signed for the use of currents having a higher EMF. 
than 6 volts. In this a number of the zino and 
platinum pans of electrodes are coupled in series. А 
full desoription of the apparatus will he found in 


` British patent No. 6,497, 1594. 


The energy required to produce 1 kg. chlorine in 
the form of hypochlorite with this apparatus is given 
as .48 HP. day, or 11.4 НР. hours. At 10d. per 
EHP. hour this represents a cost of 1.144, = 2,28 
cents рег 1,000 gras. active chlorine. The solution 
obtained by the electrolysis of sea water contains 


both sodium and magnesium hypochlorites. The 
latter quickly decomposes into magnesium hydrate ` 


and bypochlorons acid when mixed with the sewage 
effluent or when allowed to stand. 

This solution, according to M. Hermite, is a pow. 
erful deodorizer and an efficient sterilizing agent, The 
reports of the numerous experimenta that have been 
carried out respecting its action on sewage are how. 
ever very conflicting. With a clear effinent there 
would appear to be no doubt of its deodorizing and 
sterilizing properties, when used in sufficient quan- 
tity, but upon solid focal matter ite effect is much 
less satisfactory. The most important independent 
criticiem of the process as applied to sewage bas been 
made by Sir Н. Roscoe and Mr. Lunt.* 

They found that the weaker solutions of hypo- 
chlorite were  exoeedingly unstable, while the 
stronger solutions containing 1.0 gram active 
oblorine per liter, though much more stable, oca- 
sioned a considerable loss of energy in the eleo- 
trolyzer in order to obtain them. They neverthe- 
less stated that the solution containing .25 gram 
active chlorine per liter was an excellent deodorizer. 

The experiments made with the process at Ipswich 
in 1895 led Mr. Napier, the Borough Analyst, and 
Dr. Elliston, the Medical Officer, to report favorably 

upon the process as applied to the sewage of tbeir 
town, the desire here being merely to arrest deoom- 
position of the organic matters until the sewage bad 
been carried out to sea. The Ipswich plant, which 
cost $12,000, was started in May, 1895. А 30 ВР, 
engine drives dynamos yielding 600 amperes at 28 
volte; 4 electrolyzers, coupled in series, yield 2,400 
grms. chlorine per hour. The eleotrolyzers are equal 
to providing 1 gram oblorine per head of the popula 
tion per 24 hours, and the cost of running the in- 
stallation is stated to be $1,680 per annum, or 3 
cents per head p.rannum. 

Last year a complete plant wasshipped to Bom- 
bay, in order that a portion of the sewage of that city 
might be treated with the Hermite deodorizing fluid. 
The experimenta that have во far been made there 
have not been very successful, f and unless the second 
series, which were to be commenced in tbe autumn 
of 1897, gave more satisfactory results, it was not in- 
tended to permanently adopt the process for the 
treatment of the sewage of that city. 

The Hermite deodorizing fluid has been experi- 
mentally used in Paris hospitals for antiseptic pur- 
poses by Dr. Proger with good results. 

Conclusions.—As & convenient and simple means 
for producing bleaching or disinfecting fluids from 
sea water, the Hermite eleotrolyzers are to be oom- 
mended. The long period for which the Hermite 
process has been in use at Stjernfors would seem to 
show that under oertain conditions 16 is more @00- 
nomical than the older bleaching methods, and the 
opinion expressed in Chapter VI with regard to 
electrolytic methods of bleaching is thus confirmed. 
The remarks made in that chapter concerning the 
cause of the slow rate of growth of the electrolytic 
bleaching induetry apply equally here. 

As regards the use of the Hermite flaid for deo- 
dorizing sewage and for disinfeoting purposes gener. 
ally,t the future is less certain. In many 045%, 


where the sewage is turned directly into rivers or 


into the sea, there is at present no obligation $0 
deodorize it, and the adoption of the Hermite treat- 
ment would simply be resisted as an unnecessary 
expenditure. In cases where treatment of the sev 
age is absolutely essential, the Hermite process fails 
in that it is only successful when applied to the 
olear effluent, and the nuisance arising from tbe de- 
composition of the solid focal matters is in no way 
abated. As an alternative procedure to the use of 
chloride of lime and carbolic acid, for the mere par 
pose of lessening the effluvia from main sewers, it 
may find adoption; but it certainly cannot be re- 
garded as the solution of what is still one of the 
greatest problems of the age—the production of 


innocuous and useful materials from the sewage 
our great cities. 


$Jour. Soc. Chem. Industry, 1895, p. 224. 
See Report, ELECTRICITY, October 18, 1897. treat 
hese remarks apply ually to the Wolff sewage 
ment process in the nited States, 
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INSULATION AND CONDUCTION.* 


BY REGINALD A. FESSENDEN. 


(Continued from page 183.) 

In the formn!æ, the valency was introduced. This 

term has no definite meaning, as the valency varies 
with the oom pound. Consider the writer's chart of 
the elements (Fig. 3) а modification of those of 
Meyer, Newlands and others. Ou one side are seen 
the metals of the arts. Above them in vertical rows 
are marked the figures 1, 2, 3. 4, etc. These figures 
indicate the number of chemical linkages which as a 
general rule the elements under the figures tend to 
take up, But there is no very definite rule. Among 
the univa'ent metals some unite wi.h hivalent atoms, 
as does copper, and in general all that can be said is 
that a certain valency holds generally and not in 
general, Consequently when we find that by taking 
в group of metals having very closely the same values 
of Young’s modulus, as for instance gold, silver and 
aluminum, their conductivities are, within the limits 
of errors of observation, proportional to the velocity 
of sound — valency, and tbat in any of the group 
of metals having the same valency the conduotivi!y 
is directly proportional to the velocity of sound, 
within experimental errors, we are to a certain ex- 
tent justified iu making a choice of valencies when 
this is needed. Fortunately, however, this only 
occurs in two cases: l-t, we must suppose copper to 
have twice the valenoy of silver, which we might, a 
priori, have granted, for though they are in the game 
group yet copper has markedly through all its salts 
twice the valency tbat tilver bas; 2d, tbat tbal- 
lium bas twice the valency of aluminum, a supposi- 
tion which has no other justification than the fact 
that since the formula holds in other cases where the 
valency is known we have a certain right to use 
the formula to find tbe valency. 

Now it is well known, especially from facta in 
organic chemistry, that similar atoms or molecules 
on combine together to form what are called poly- 
merized substances. For instance three molecules 
of C, Н, acetylene can form one molecule of benzol, 
C, H,. In general we find that these polymerized 
compounds are more crystalline and bave higher 
melting points than the original substance. Al.o 
we note that the number of atoms in such а polymer 
із generally a multiple of the valency of the atom. 
Carbon, for instance, seems to prefer to go in groups 
of four. | 

Cousidering now the table of elements, we see that 
аз we pass along from row to row, and as the valency 
increases, the stibstamoces get more crystalline and in 
many ways evince a linking together. 

l-t. As mentioned, they are crystalline. 

2d. Their вресібо heats get abnormally low, this 
indicating that they азе poly merized, ог plexed. 

31. They are capable of existing in allotropic forms. 

4th. Their vapor densities show that several atoms 
are jointed together into one molecule, and hence 
the) are almost certainly polymerized as solids since 
the general tendency of heat i«todisassociate. Con- 
sequently there is some evidence for the theory that 
metalloids differ only from metals in that they have 
à greater tendency to polymerize from their higher 
Valeucies, which are probably in some way depend- 
ent upon the shapes of the atoms, and are so more 
crystalline, eto. We might therefore look for some 
evidence of polymerization among the metals, This 
is readily found, as belore, from variation of the 
specific heat from its theoretical value. If this link- 
age were but loose, it is evident that it might affect 
the specific heat but little and yet have a marked 
effect on other phenomena. For instance, we might 
Suppose that it would affect long sound waves less 
than shors ones. f 


*Paper read before the 123d meeting of the American 
Insitute vf Electrical Hugiueers, New York, March 23, 


tThe writer ventures to suggest that the velocity «f very 
short waver of sound in copper may be found sume what 
T than half of that given now foraudi:ele tones. while 
ha of lead may be reduced to but one-eighth of its value 
м given at present. 
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We might therefore consider that when the period 
of a sound wave coincides with that of the molecules 
it is a heat wave; the period of the amplitude of а 
sound wave being the period of the heat wave. If 
this be proven by experiment we would have this 
relation: the electric conductivities are in the same 
ratio as the velocities of very short sound waves, 


being thus analogous to Max well's law for the veloo- 


ity of light in insulators, in that the velocity varies 
with the periodicity. 

We have seen above that the electric resistivity 
varies directly as the valency. Also it has been in- 
dicated that there is some evidence to show that the 
polymerization or plex varies asthe valency. There- 
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FIG. 3. 


fore we are led to assume that increase of resistance 
&aooompanpies polymerization or the linking together 
of the atoms into groups. We see that this might 
hinder the trausmission in various ways since the 
groups would not vibrate so quickly as the single 
atoms and there would be fewer of them per unit 
cross-section. Anything, therefore, which tends to 
give molecular complexity tends to give high re- 
sistance ; hence we see why alloys are generally 
higher in resistance than the average of their com- 
ponents.“ 

The resistance increases with density and moleo- 
ular complexity and inversely with the elasticity. 
Consequently whether a resistance increases or de- 
creases with temperature will depend upon whether 
the molecular union is weakened at а less or greater 
rate than the elasticity falls off. 

In getting a concept of this we may consider а 
conductor as analogous to a government department, 
the different atoms or officials being bound together 
into groupe by valency bonds, the analogue to which 
is evidently red tape." The sate at which a given 
impulse is handed on will evidently depend inversely 


>+ 
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upon the amount of red tape and the densitr, сг 
stupidity, of the individual official. The two causes 
are often confused. 

We must therefore, for solid insulation, get sub- 
stances which are strongly linked together, of great 
density, and of small modulus of :lasticity. The 
first is the property which varies most, since density 
and elasticity vary between comparatively narrow 
limite. 

3. Conductivity in Fluids.—The nature of the manner 
in which electricity is conducted in electrolytes has 
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een very thoroughly worked out by Clausius, Ar- 
henius, Hittorff, Koblrauscb, Nernst, Ostwald and 
others, and the work of these physicists has led to the 
linking together of results in a way which is simply 
marvelous. As the resulis сап be obtained from 
works on physical chemistry, а brief resume i» given. 
The atoms of a solid are held together by the force 
of cohesion and driven apart by the bitting of the 
atoms on each other, due to the fact that they are 1D 
vibration, possessing kinetic energy proportional to 
the temperature. Tbe molecule may also be pulled 
apart by the cobesive attractions of its atoms for 
other atoms. Whether a substance is a solid ога gas 
depends upon whether tbe fraction 
Ovhesive f ree of atoms for one another + external force 


Kinetic repuls.on + соһев уе witracuion Jor other atoms 


is greater or lees than unity, We can thus turn а 
substance into a gas in two ways, i. e., by increasing 
the kinetic energy of the atom by heating it, or by 
bringing it in contact with other atoms, wben, if the 
sum of the terms in the denominator is greater than 
the numerator it will dissolve. 

We have to distinguish two kinds of linkages in 
solids, the cohesive force of the atoms for one another 
in uniting to form a molecule, and the attraction of 
the molecules for each other. The former generally 
is stronger than the latter; consequently we may 
have a substance which on being put into contact 
with a solvent will have its molecules pulled apart 
from one another but not its atoms. Iu the presence 
of another solvent, however, tbe second term may be 
sufficiently great to pull apart not only the molecules 
but also the atoms of the molecules. The substance 
is then said to be not only dissolved but disasso- 
ciated. But dissolved substances give an osmotio 
suction per sq. om. which is «qual numerically to 
the kinetic pressure which the substance wou'd have 
if it were turned into a gas at the same temperature 
and volume as the solution. А number of proofs of 
more or less validity have been given for this, but it 
seems to the writer to follow at ouce from the obvi- 
ous fact, that if we take a solid and beat it and dis- 
solve it the kinetio repulsion mustalwaysequal the 
cohesive attraction plus the vapur pressure when 
eqnilibrium is reached. 

This phenomenon of osmosis bas been generally 
treated of as due to pressure and the dissolved sub- 
stance to exercise a pressure equal to that which it 
would have if turned into a ga: at the same temper- 
ature and volume. The writer (in the Elec. Review, 
London, Nov. 27, 1891,) pointed out, as above, that 
the results were better explained by supposing that 
the solvent took up the cohesion of the solute, and 
that this got rid of the gieat difficulty of the dis- 
association theory, i. e., that solution was generally 
accompanied by heating. Recently this theory bas 
been put forward by other well known physicists. 
Prof. Poynting Phil. Mag., Oct., 1896,) has treated 
the sulject matbewmatically, and whilst the mathe- 
matical reasoning cannot be considered conclusive, 
as Prof. Poynting himself states, yet, as he puts it, 
it shows *' that it is not necessary to a-cribe osmotio 
pressure to disassociation, but rather to association, 
or some kind of combination of salt and solvent.“ 
I һауе ventured therefure, in view of this fact, to do 
what I would not bave done otherwise, i. e., to sub- 
stitute my own conception of a suction for that of a 
pressure, otherwise making no change. 

In this way by measuring the озшобіс suction we 
oan tell whether a salt із disassoo ated or not; and i$ 
is found that only those salts which are disassociated 
can conduct electricity. The molecules split up 
generally into two parts, one charged with positive, 
the other with negative electricity. These charged 
parts or ions, when placed in an electrustatio field, 
move with a velocity proportional to the slope of 
potential and to the specific ability of each ion to 
move among tbe crowd of molecules of the solvent, 
Conseqnently the faster au ion can get along through 
the orowd of o her molecules, i. e., the faster it can 
diffuse, the faster will the electricity be carried, and 
the greater the amount carried per second for a given 
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slope of potential; also the greater the quantity of 
eleotricity carried per ion the greater the current. 
The total quantity carried will be the sum of that 
carried by each ion, so that by adding the velocities 
of the ions we get the total velocity with which the 
electricity is moving. 

The conductivity of a solution is thus dependent 
upon the following: 

1. How powerfal the attraction of the molecules 
of the solvent is for the ions of the solute, for on 
this depends how much of the solute is disassociated, 
i, e., how many ions are set free to carry the cur- 
rent. 

2. How fast the ions move. 

3. What the valency of the ions is. 

In designing insulations, the first is the important 
point. For from it we seé that two good insulators 
mixed do not necessarily make а good insulator. A 
solid may dissolve in one substance and be an insu- 
lator in solution, but in another solvent may conduct 
quite well. 

This is what makes the chief difference between 
finid insulators, for practically all the flaids which 
are not simple elements, like meroury, have very 
high ohmic resistance, and all bave practically about 
the same dielectric strength. The obmio resistance 
of pure water is, according to Koblrausch and Heyd- 
weiller, about one megobm per cubio centimeter, 
consequently on account of its non-inflammabhbility 
and great specifio heat, its great heat of vaporization 
and low boiling point, it would be a very valuable 
insulator for some ty pes of apparatus were it not for 
the fact that it dissolves almost everything in slight 
proportions and splits them up into ions. Var- 
nished paper will dissolve in some bigh resistance 
oils, forming a conducting solution. 

4. Cunductivily in Gases.—There is much evidence 
to show that conduction in gases is electrolytic, more 
especially J. J. Thomson's beautiful work on tbis 
subject. Aleo the fact that in air or CO, carbon ів 
deposited on the negative pole, sometimes to the 
thickness of more than an inch in enclosed arc lamps, 
according to Marks, while in hydrogen or hydro- 
carbons in many instances the carbon is deposited 
on the positive carbon, would seem to favor this view. 
Also in its favor is Prof. Elihu Thomson's observa- 
tion of the formation of copper ‘‘trees’’ in incan- 
descent lamps with coppered filament joints. Against 
this is Schuster’s observation that the metallio lines 
in the spectrum bave a fairly high velocity, and also 
the general appearances of the aro, which looks as if 
something were going in one direction down its cen- 
ter and something else back on the outside. Also 
there is one otber phenomenon wbicb looks as if it 
were convective. This is the fact that if we takea 
solid carbon and bring it nearer to a similar carbon 
while the current is passing, the resistance first de- 
огеавев and then increases. This was, I believe, first 
poioted out by Mrs. Ayrton in ber admirable paper 
on the subject. The reason of it has not, I believe, 
been given; it seems to be due to a necessity for cir- 
culation in the аго, If we have two carbons аз in 
Fig. 4, at 1, the center part of the current seems to 
flow allright, but the part B cannot flow unless the 
+ carbon is very bot, aud this is only cured by in- 
oreasing the current so as to heat the whole carbon 
up ог hy reducing the cross-section, as at 2 in Fig. 
4. Whether a carbon is cored or not has nothing to 
do with this increase of resistance on the distance 
being shortened, as all that coring does is to diminish 
the cross-section of the carbon, and I have repeatedly 

found by actual test that the difficulty is entirely 
obviated by using carbons of + or — cross-section, 
provided the greatest thickness at any point of the 
cross-section is less than that of the cored. The 
phenomenon is evidently analogous to the jumping 
baok of the discharge in a Geissler tube when the 
electrodes are brought too close together. The 
theory of this was given by J. J. Thomson, and it 
was by applying this that I got over the diftioulty 
with the carbons. A true arc can be ran from a 
much lower voltage in open air than is generally 


supposed when the section of the carbon at any point 
is not more than уі; om. thick. Оа the whole, the 
evidence seems to be in favor of tbe belief that both 
convective and eleotrolytio discharges take place in 
air. The whole subject is very fully treated in J. J. 
Tbomson's ''Recent Researches in Electricity and 
Magnetism.’’ There can be, iu my opinion, very little 
doubt but that when a true electrolytio discharge 
takes place, as it does in a hot flame, the conductivity 
is proportional to the velocity of sound in the gas, 
though so far I am not aware that any experiments 
have been made on the subject. It is possible that 
in certain cases the e;asticity itself may bea fanction 
of the slope in the electrostatic field. As the vao- 
uum increases up to a certain point, the dieleotrio 


strength decreases, and this point depends somewhat. 


on the electrodes and voltages, and has led to the 
amusing result that on the average every two years 
tbe discovery is announced that а vacuum is a good 
conductor. Above this tbe disobarge appears to get 
more and more convective, and а fact may be 
stated which I have not feen mentioned, i. e., that 
the largest quantity of X rays is not got from a tube 
unless the path of the positive particles back to the 
cathode is blocked up as much as possible. 
perimental tube made by Mr. Meadoworoft for the 
writer last spring, in which there is a small tube 
running from the back of the anode to the back of the 
cathode which can be blocked up by tilting it, shows 
this very nicely. 

As regards the electrolytic discharge, this can only 
take place when the gas is disassociated by heat or 
by a strong slope of potential. To the convective 
discharge the same remaiks apply as to the convec- 


tive discharge in gases. At ordinary pressure the 


only gases which allow a discharge to pass easily are 
helium, argon and possibly that anknown gas who:e 
spectrum we вее in the light of the aurora borealis. 
Helium, as shown by Ramsey, bebaves at ordinary 
pressure much as air at low pressure, and a spark 
will jump through it for about thirty times tbe dis- 
tance it wil] through air at the same pressure when 
the pressure of both approximates that of the atmos- 
phere. 

Having got rid of the theory which was necessary 
in order to give opportunity to condense later, and 
which bas led me to wonder if it were ever possible 
to find the pleasing mean between the conciseness of 
the Carpenter and the discursiveness of the walrus, 
we shall take up the practical part of the subject. 

HIGH RESISTANCE INSULATION. 

In laboratory apparatus in many cases, for in- 
stance with electrometers and resistance boxes, we 
need as high ohmio resistance as it is possible to get. 
Here however we are met hy the fact that the two 
substances most commonly used, i. e., hard rubber 
and glass, are among the poorest insulators known 
for this class of work. 

Rubber is very objeotionable from the fact tbat 
whilst it presents a nice bright appearance when 
new, it contains sulpbur and is very easily oxidized, 
especially when exposed to light. A film of sul- 
phuric acid is thus formed on the surface, and if the 
tongue be applied to a piece of rubber which bas 
been in use for some time the taste of the aoid is very 
strong. I have seen the top of a Wheatstone bridge, 
supposed to be capable of measuring accurately to 
one part in 5,000, in which the total length exposed 
to leakage, divided by the average distance between 
which leakage could take place and the average volt- 
age was only .008, with the top so acid that the 
tongue could hardly be allowed to touch it. 


As а rule it is very hard to remedy this; rubbing | 


tbe surface does no good as the acid extends in to 
some distance. Rabbing with cigar ashes is advo- 
cated by some, but I should fancy it would be almost 
impossible to remove the last traces of alkali. The 
method used by the writer is to steep the rabber in 
warm 10 per cent. caustic soda, then in warm dis- 
tilled water frequently renewed, then dryiog in the 
dark quickly and rubbing with pure paraffin, treated 


as described under paraffin, then polished while 
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warm. This does good for a time, until the parafin 
takes up dust. 

For rods, a good way is to treat as above and coat 
half an inch thick with paraffin; then run over the 
rod with a wooden die and cut a thread in the 
paraffin. Кар over the thread about once a month, 
and good results will be obtuined. 

With bridges, however, it is impossible to remove 
the top, and the only thing that can be done is to 
keep them covered up from light. 

Rubber bas also one other disadvantage, in that it 
does not show dirt, and where rubber comes in con- 
tact with copper it is apt to rot. 

Glass i8 very bad, because the alkali in i$ basa 
great affinity for moisture. The alkali is slightly 
soluble, and hence it is the custom with avalytical 
chemists to boil all beakers used in exact work for 
several days before using, so as to get the soluble 
alkali and silica out of them. When possible this 
should be done with the glass of electrical apparatus. 
Another very serious ironble is that the angle of 
contact between water and glass is zero, во that when 
a drop of water is placed in the middle of a pane of 
clean glass it immediately spreads all over it ina 
thin film. This method is used by chemists to de- 
termine when a glass is olean. Nothing much can be 
done with glass but to keep it dry. Sulphoricacid is 
generally used, but it sometimes, if allowed to get 
dust in it, gives off vapors whiob condense on the 
sides of the apparatus. This, however, does not 
often happen. 

Evidently we need some substance of high obmio 
resistance and one which water will not wet, Boys, 
who has earned the thanks of electricians for his 
happy discovery of an almost perfectly elastic fiber, 
bas given us alro, as be himself bas pointed ont, such 
an insulator in quartz. Dip а tbread of glas in 
water and lay it between the koob of a charged eleo- 
trometer and the ground, aud the leaves close almost 
at once, the whole fiber being covered with a film of 
water. Treat a quartz fiber similarly avd tbe water 
slides off it, or remains in little drops each separate 
fiom its fellow, and the insulator is apparently аз 
good as the air itself. 

Quartz should therefore be used as much as posti- 
ble in electrical instrument work. It сап be melted 
in a powerful gas flame furnace, and though i$ can 
never be melted down free from small babbles, these 
make no difference except in appearance. Itishow- 
ever possible to obtain glass whioh contains no alkali 
and resembles quartz in that it is not wet by water. 
Such a substance is Faraday’s borate of lead glass, a8 
be himself points out. This is however too brittle 
for most work, but by an admixture with silica 8 
glass could no doubt be made which would be per- 
fectly satisfactory. If some glass manufacturers 
would take up this question and furnish us such а 
material for electrical instruments, the greater part 
of the present annoyance met with in making delicate 
experiments would vanish. 16 would not leak, 
would show dirt, could be readily oleaned, and 
woul4 be free from one of tbe great disadvantages of 
rubber, i. e., a large coefficient of expansion, which 
is always making trouble by bending terminals of 
resistance coils, thus changing their value and some- 
times opening the circuit. | 

It is also probable that a fine grade of porcelain 
woul. be a great benefit to the electrical profession, 
if coated with a good non-alkaline glaze. 

(To be continued.) 


Electric Lighting of Mail Cars in Germany. 
According to an item in the l'ulKzeitung of Cologne, 
64 per cent. or 1,108 out of 1,723 mail cars on 
the North German railways are now provided with 
electric ligbt, wherehy a saving of $17,500 per annum 
has been effected. Iu consequence of this all tbe 
new cars now being built (73 in number) will le 


furnished with this form of illumination. The sue“. 


cess which bas attended these experiments being 50 
great, the Bavarian and Austrian postal authorities 
are now taking steps in the same direction. 
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BIOGRAPHY OF A PIECE OF COPPER 
; WIRE.* 


BY CHANNING T. GAGE. 

I desire to give you as briefly as possible an outline 
of the various processes through which the Bare and 
Insulated Copper Wire of comnierce passes from the 
crade natural condition to some of the numerous 
forms in which is becomes useful to man. 

Copper occurs in this country in two distinot con- 

‘ditions. In Montana and Arizona there are enor- 
mous deposits of copper ore in the form of sulphides, 
oxides or carbonates, though 16 is believed the two 
latter are a result of the decomposition cof the 
former. This ore seems to bave been projected up- 
ward in а semi- fluid state from the interior of the 
earth, and through great fissures or oracks in the 
earth’s crust, after violent volcanic action which had 
tilted the rocks from а horizontal to an angular or 
nearly perpeodicular position. 

The ores require а very complex system of treat- 
ment to eliminate impurities and reduce them to 
metallic copper. 

The second class of copper ores, found on the south 
shore of Lake Superior, constitute the only natural 
deposit of ore ia the world containing pure metallic 
copper, free from all chemical impurities. There we 
find the ore inall forms and sizes, from particles as 
fine as floor to masses weigbing hundreds of tons. 
From the Phoenix mine there was taken out a single 
mass weighing 5 0 tons. 

The Arizona cre is the richest of any produced in 
this country, containing about 10 per cent. of copper; 
that in Montana contains about 7 per cent., while 
the conglomerate rock of Lake Superior contains 
from 1 to 4 per cent, and the amygdaloid rock from 3 
to 1 per cent. The greater expense involved in 
reducing and purifying the western ores practically 
balances their greater richness, so that the Lake 
Saperior mines are able to produce the purest and 
cheapest copper in the world. 

The Lake Saperior copper deposits exist in the 
greatest abundance on that geological freak, Kewee- 
naw Point, jatting out into the waters of the lake 
for about sixty miles in a northeasterly direction 
from the upper peninsula of Michigan. Here we 
find, extending. nearly the entire length of the 
peninsula, outoroppings of copper bearing rock, and 
the same strata have been traced far to the south- 
west through Michigan and Wiscousin. Copper ore 
occurs in two distinct forms in these parallel veins 
on Keweenaw Point: first, the 89-called *' ash-beda ” 
oramygdaloidal ore. In this the containing rock is 
of a soft, easily orashed material, of igneous origin, 
somewhat similar to lava, and in the porous cells of 
Which the metallic copper is deposited in fine parti- 
cles. This ore is easily worked, and, as in the 
Atlantio mine, can be made to pay well even when 
containing but 3 of 1 per cent. of metallic copper; 

second, the conglome:ate beds, in which the great 
fleures in the original rocks were filled with a sort 
of padding-stone in which the cementing material 
has been partially displaced by metallic copper, 
tougb and fibrous, binding together the pebbles and 
stones in masses almost impossible to orash. 

Geologists differ somewhat as to the exact process 
by which this metallio copper was deposited, but 
maoy thivk that these fissures were originally filled 
wish lava in the one case, and the conglomerate 
mixture in the other, by the action of intense heat 
and pressnre from below. This cooled and subse- 
quently, through a period of time possibly extending 
through ages, a solution of some copper salt 
gradually percolated thi ough the fissures and, by a 
sort of electio-chemical action, deposited metallio 
copper in place of the original cementing material. 
Тһав we find in the conglomerate veins copper in 
every conceivable form—in little nuggets, in thin 
leaves and threads, and in great irregular jagged 
акаев, 
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For the purpose of this paper I will consider that 
our piece of copper wire originally formed a part of 


one of these masses, and was taken from the famous 


Calumet & Hecla mine. 

There is positive evidence that the copper deposits 
were once worked by aboriginal miners, long before 
the period of the present race of American Indians. 

It is stated that on the site of the Calumet & 
Hecla mine an Irishman bad located his cabin, and 
one day bis pig in exploring for edible roots aoci- 
dentally tumbled into one of these ancient excava- 
tions. On getting the pig out, i& was found to be 
well covered with a green mud, giving evidence of 
the presence of copper ore. The mud and rubbish 
were cleared away and a fine deposit of rich conglom- 
erate rock was uncovered. 

These deposits ocour in so-called ‘‘ chimneys “ or 
strata of copper-beariug rock, alternating with strata 
of non-metallic rock. In this mine the “ obimney”’ 
is about 13 feet in thickness and extends adistance 
of neaily three miles, of equal richness, and all 
controlled by this company. They had in 1891 sev- 
enteen shafts, following the dip of the vein at an 
angle of about 37 degrees toa depth of 3,800 feet. 
Some of these shafts are down over а mile, 

Their latest shaft, recently completed and called 
the Whiting mine, bas three compartments, two for 
hoisting rock and one for pipes, wires, eto. This 
shaft extends down vertically 5,500 feet, tapping 
the vein of ore at а point nearly 7,000 feet from the 
surface of the ground measured on the dip of the 
vein. Through this vertical shaft, steel hoisting 
ropes 23“ in diameter lift to the surface 20,000 Ibe. 
of ore at a time. At this great depth the ore shows 
no sign of failing in quality or quantity, and to 
secure it becomes only a question of expense in 
hoisting it tothe surface. 

After the ore has been removed from the mine, and 
to a certain extent sorted, it is sent to the stamp 
mills where immense stamps crush it to small parti- 
cles; large quantities of running water wash away 
most of the pulverized rock, the heavier copper set- 
tliog to the bottom, This residue contains from 40 
to t0 percent of copper and is next sent to the 
smelter, There it is placed ina large reverberatory 
furnace in ten ton charges. By treatment with the 
proper flax and the intense heat of tbe furnace, the 
last vestige of rock and sand is removed, and the 
pure metallic copper is cast into ingots weighing 
from 250 to 300 Ibs. each. These ingots are then 
shipped to the numerous wire mills and enter on the 
final process of conversion into wire. 

At the wire mills the ingots are pushed into one 
end of a furnace and gradually brought to a white 
heat by the time they reach the other end. 
There a workman reaches in with a pair of immense 
swinging tongs, and starts one of these ingots down 
the incline and through the first pair of rolls, by 
which it is Somewhat reduced in size and increased in 
length. Other pairs of rolls are in line just ahead, 
and the hot ingot passes rapidly tbrough these until 
it is reduced to the appearance of a long fiery snake 
writhing and coiling about the great iron floors, yet 
guided tbrough the proper openings by hands that are 
quick and sure. After passing the last roll it finally 
shoots at lightning speed into a revolving reel, into 
which it is coiled, then removed and hung up to 
cool. It is now а rod“ about g inch in diameter, 
and the coil is known in the mill as a bundle of 
rods." Is is covered with a coating of black copper 
oxide, and in this condition looks like iron wire and 
must be cleaned. 1% is dipped in an acid bath, 
where the oxide is dissolved and the bundle comes 
out clean, bright, reddish-yellow copper. This is 
thoroughly washed and goes to the drawing room. 
Here one end is tapered and passed through a 
„die“ or block of steel with a tapering hole in it; 
the end is fastened to a revolving drum and the wire 
drawn through the die and reeled on the drum. 
This operation is repeated, each time reducing the 
eize and lengthenjog the wire, until the desired size 
je reached. This also thoroughly hardens the wire, 
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such as trolley and telephone wire. 

For further drawing, or to make soft drawn H 
copper, the coils are annealed or subjected to a high 
temperature for a certain length of time, and, after 
cooling, the copper is again soft and pliable. | This 
drawing process may be continued until our original 
ingot, about 3 feet long, has been lengthened to a 
piece of No. 36 telephone magnet wire 750 miles in 
length. 

These finer sizes are drawn by specially arranged 
machinery through dies made from the hardest of 
precious stones. It is possible by this means to pro- 
duce an almost invisible wire, 1-1000 of an inch in 
diameter. 

I have now carried the story of this piece of wire 
from its bed near the waters of Lake Saperior to the 
form in which it oan be used for many purposes, 
while bare, but there remains now to describe some 
of the numerous coverings or garments with which 
we will dress it in order to make ita more useful 
member to society. 

Firat we will take the simple magnet wire—just 
a little round wire with a half-dozen parallel threads 
of cotton wound around it. Remember the great 
cotton plantations in the South, with the negroes 
cultivating and picking it. The cotton balls go to the 
gin where the seeds are separated, then go to the 
baling press, and then to the mammoth mills in New 
England where the white threads are spun out by 
automatic machinery. 

In the wire mill this thread is wound on special 
spools, and these are in turn swung around and 
around our piece of copper wire, beld firmly in 
place, until a beautifally smooth white covering just 
hides the wire from sight. One layer of cotton 
makes our ‘‘ single cotton covered " magnet wire, 

and a second set of spools, following the first, winds 
another set of threads in the opposite direction and 
we have double cotton covered ’’ magnet wire. 

Now bring from China the ohoicest prodact of her 
silkworms, spun into threads of finest quality, and 
putting this through the same process we have silk 
covered ’’ magnet wire, which you all know is such 
an important factor in telephon» construction. 

Think fora moment also of what might be the 
present development (or lack of it) of all the varie- 
ties of electrical machinery without magnet wire— 
generators, motors, transformers, voltmeters, am- 
meters, wattmeters, telephone and telegraph instru- 
ments, electrio bells and alarms, aro lamps, eto., eto. 

When Prof. Morse made his firat experiments in 
telegraphy he secured a great lengtb of wire in his 
laboratory by carrying it around the room back and 
forth on pegs, and his crude magnet was made by 
coating a piece «f horseshoe-shaped iron with var- 
nish and winding this with bare copper wire, the 
turns spaced just far enough apart to prevent touch- 
ing. Inthe next electro-maguets, made by his part- 
ner, Alfced Vail, they used the only covered wire then 
known, viz, that used by milliners for stiffening 
hat and bonnet rims. _ 

Now, step over into the oil fields of Pennsylvania 
and sze the great tanks, fall of black, ‘fragrant ” 
crude oil; follow it to the refioery and watch the 
process of distillation and cleaning, until, as one 
product, you eee а clear white, semi-transparent 
substance called paraffin, nearly impervious to 
water yet easily melted. Wind two layers of heavy 
cotton over a small wire, at the same time saturating 
it thoroughly with this warm paraffiu, and you have 
the common ''annunoiator"' wire, with the aid of 
which half the doorbells in the city are made to 
jingle at the push of a button. 

** Office ” wire is made of the same materials, but 
the cotton is braided on instead of being wound, and 
is made heavier. 

Next we will journey to distant Poland and bring 
back some of that peculiar bituminous deposit called 

mineral wax or ozokerite, and, compounding it with 
other suitable materials, we will thoroughly saturate 
the bwo pr three cotton braids which we haye woven 
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on another piece of wire and we will have the well- 
known ''weatherproof?' wire, of which immense 
quantities are now used for the ontside lines of 
electric light and street railway plants. It is alfo 
superseding annunciator wire for interior bell and 
signal work. 

Now travel with me once more to still another 
foreign land, and deep in the forests of South 
America we will find the wonderful india-ruhber 
tree. Watch a swartby native as he slashes into the 
bark with his knife, and there slowly oozes out a 
milky white fluid which he deftly catches in a rude 
basin. This is allowed to stand until upon its eur- 
face rises a creamy layer, which he gathers on a olay 
ball attaohed tothe end of a stick and dries over a 
fire of leaves and twigs. This rough ball gradually 
increases in size by repeated dippinys and is changed 
by the action of smoke and atmosphere to a dark red 
ooloi, and after removing the clay center by breaking 
in pieces is finally sent off to the market as Раа 
rubber. This is also known as caoutchouc aud comes 
to us from the forests in all stages of impurity, often 
mixed with leaves and sand, or even pebbles, which 
b-come quite valuable when paid for at the rate of 
$1.50 per pound. 

The modern method of collecting the caoutchouc 
is to mix an equal quantity of water with the milky 
juice, and the cream then separates rapidly and 
completely. This is skimmed off and worked into a 
solid white mass by kneading and rolling. This 
may be sent to market in this form, or may be cut 
into thin dirks and dried in the air, which changes 
it to a dark brown color by oxidation. 

This brings us to the subject of rubber covered 
wire, a product which bas during the last few years 
assisted greatly in tbe progress of electrical develop- 
ment. When we stop to think of it, is it not one of 
the wouderful things to consider io nature that this 
one material posserses the peculiar properties neces- 
вагу for electrical uses, viz., a perfect insulator, 
thoroughly flexible, yet capable of receiving treat- 
ment that will harden it almost to the texture of 
ivory and still retain its wonderful insulating prop- 
erties? The pure rubber would be almost valueless 
for mavy purposes except for this property of heing 
hardened or valoanized ” by the action of sulphur 
and heat. That was a wonderfal discovery of Mr. 
Goodyear, which, though called accidental, must 
have been a part of the Creator’s plan for the devel- 
opment of our modern civilization! 

Now oomes in play tbe art of the maker of rubber- 
insulated wire. Pare rubber used as an insnlator 
gradually deteriorates aud loses ita insulating quali- 
ties, therefore he skillfally mingles with it various 
materials io jast the right proportion, and the mix- 
ture is then applied to the wire (which has previously 
been well tinned ) with the aid of specially designed 
machinery, and is then taken to the vulcanizing 
ovens, where just the nece-rary degree of heat is ap- 
plied and the resulting product is an insulating oov- 
ering for the wire which will maintain its value as an 
insalator for many years without change. 

Now, takiog this plain rubber-covered wire as a 
basis, look for a moment at its various uses. Cov- 
ered with a cotton braid, usually saturated with a 
protective compound, we have the ordinary wire for 
interior eleotrio light work. Again, this piece of 
copper wire may be made up of many fine wires, 
twisted together, making what is called a strand,“ 
to secure greater flexibility. This may be wound 
with a single layer of cotton, then a thin coating cf 
the rubber compound, not vulcanized, and an outer 
coating of bright colored cotton braid, and two of 
these twisted together form the ordinary ‘‘oommere 
cial lamp oord.” This is now being впрегвейей 
very Jargely by similar product made with vuloan- 
ized rubber. | 

We will now take another length of the plain rub- 
ber-ins ilated wire, wind about it spirally a ooating 

of adhesive tape, ап'1 pass ıt slowly through the lead 
By this machine a smooth uniform ouating of 


led is placed over the tape, making the well-known 


© lead-encased cables’? used so largely for under- 
ground service, Pare lead is too soft to withstand 
the friction of drawing the cable into ducts, 60 two 
or three per cent. of tin is added to the lead, whioh 
hardens it somewhat, but not enough to permit 
oracking when bent. This lead covering acts as a 
mechanical protection to the rubber and adds very 
materially to ite life. 

Another olass of cables are made in which the rub- 
ber i8 replaced by а saturated paper insulation. 
These czbles have a very high insulation resistance 
as long asthe lead covering remains intact, but as 
soon as the lead becomes perforated from any cause, 
mechanical, chemical or electrical, they must he re- 
placed. For underground telephone lines the paper- 
insulated cables bave a special value and are exten- 
sively used in all the large cities. U-ually 50, 75 or 
100 pairs of wires are bunohed together and a lead 
casing is placed over all. 

For submarine cables, crossing rivers, barbors, etc., 
tbe lead-encased rubber cable is covered with a layer 
of jate, and then an armor of galvanized iron wires 
is laid on spirally for protection against boats and 
anchors. 

For ogean cables there is used as an insulator a 
gammy material known as gutta-percha. It is 
gathered from tropical trees, similar to caoutchouo, 
but it bas certain properties from an electrical stand- 
point making it peculiarly adapted for use in sub- 
marine work. These cables are not lead-encased, 

but usually have three layers of armoring laid on in 
reverse directions and well juted between. 

The first submarine cable ever laid was in Calcutta 
in 1839, aoroes the Hugli river; the copper wire was 
insulated with cotton thread, pitch and tar, апа did 
very good service for а long time, From that small 
beginping, submarine cables have inoreased in nam- 
bers until they form a veritable network enoircling 
the earth in all directions. 

Thus hurriedly have I traced the story of our piece 
of copper wire and its coverings, realizing that I 
have but just touched on a few aalient features, 
leaving much of interest that would repay further 
stady. 


NEW SYSTEM OF ELECTRIC TRACTION BY ALTER- 


NATING AND DIBECT CURRENTS.* 


Le 


BY C. JORIGNOT. 


During the last few years alternating currents 
have become of great value as a means of transmit- 
ting power over long distances. Besides the advan- 
tages that they present thruugh ‘bigh voltage easily 
obtained, which allows of the weight of copper in a 
conductor being greatly reduced, the compact and 
substantial qualities possessed by polyphase motors 
have just brought them into favor. 

For electric traction however, and especially rail- 
road work, few practical alternating onrrent systems 
have been devised. This is due not only to she 
nature of the motors which does not allow of their 
being satirfactorily operated at variable speed, but 
owing tothe greater number of conductors whioh 
it is necessary to stretch along the line and which 
greatly complicate installations. 

M. Déri, giving up the idea of transferring direct 
current to alternativg by means of rotary transform- 
ere located at various sub-stations along the line of a 
road, which is by no means economical and requires 
constant supervision, suggests the use of st rage 
batteries in combination with alternating ourreufs. 
He thus simultaneously makes use of the qualities 
posseseed by direot-ourrent motors and of motors 
operated by an alternating current, 

The larger part of the energy utilized is direotly 
furvisbed by alternating currents in the ordivary 
manner by means of conductors situa ed along the 

line; these overhead wires could however be done 
away with at points where it would be difficult tg 
erect them, namely, at crossings, tunnels, eto. 


фы: ашын for ELECTRICITY from La Vie Scientifique, 


The oars or engines are equipped both with alter. 
nating-ourrent motors, either single phase or poly. 
phase, and with direct current motors which can be 
run as generators. The direct and alternating ош. 
rent motors may he placed on the same vehiole side 
by side or on different axles. The line conductor 
feed the alternating - ourrent motors, while the storage 
batteries are attached to the motors operated by 
direct current. When the amount of alternating 
current is greater than is necessary for the operation 
of the train, the - urplus energy ould be utilized in 
obarging the batteries throngh the oontipuous-cur. 
rent motors. In the reverse case, the direct current 
motors wonld receive the surplus current from the 
storage batteries wbioh would assist in operating the 
alternating-onrrent motors, 

At points along the line where it would be found 
difficult to place oondno'*ere, the batteries would 


Lb 


7: ' Р r 
Electric traction hy means of alternating aud direct cur 
rente. General arrangement. 


furnish the necessary current for operating until 
contact could again be made with the line wire, 

Thia system would allow of single-phase currents 
being employed. whioh, although objectionable in 
Starting, are advantageous in operating at a given 
rate of speed. 

In this manner tbe economical advantages of 
stationary batteries is made use of; besides, the 
power drawn from the central stations, being almost 
constant, permits of their being operated most eoo- 
nomically. The accompanying illustration shows 
the general arrangement of the apparatus eitber on а 
саг or an engine. 

L L Lare the conductors for triphase alternating 
currente, the rails and earth taking the place of one 
conductor, G is the continuous current dynamo, 
D the storage batteries, and M the exoiting coils 
provided with а rbeostat, 


The Northwestern Electrical Association. 

The committee to whom was referred the matter of 
this Association's 1898 summer meeting has adopted 
the plan eurgested at the recent Annual Convention, 
of taking steamer from Chicago to Duluth, holding 
short daily sessions оп she boat, and ending with 
busines and social sessions ub Duluth and a recep 
tion and banquet at Superior, Following is the 
propo<ed itinerary : 

Leave Chicago on steamer Northwest 80 noon or 
Friday, Jane 10, touobing at Milwaukee for dele 
gates who may find it convenient to join tbe rf 
there, thenoe proceeding to Mackinac Island foré 
short stop, enabling а brief in- ps. ion of that cele- 
brated resort; thence to Sault Ste, Marie and through 
the Government locks and ship caval; thence to 
Hancock and Houghton to visit the famous Calumet 
апа H-cla copper mines; #һепое, on the largest 
body of fresh water on the globe, past the Pio- 


tured Rocks “ and Apostle Irlands to Duluth, " she: 


Z -nith City of the Unsalted Seas." Two days’ stay 
in Duluth and Superior, then home by rail. The 
mayors and common councils, the boards of trade 
aud commercial clube of buth cities have united in 
a cordial invitation to the Association and its 5 
aud are now preparing for their weloome on ui 
and entertainment during the visit. Bpecial in : 
sitions from these cities and from this ap 
.I] be personally delivered to Mr. d м 
Тоба, Mr. Thomson, Mr. Brush, Mr, W 
› distinguished electricians. | 
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be devoted to discussions by praotical men on topics 
of practical interest to owners and operators of cen- 
tral station plants. It if intended to make the trip а 
valuable as well as a delightful one to all on board. 
The Northwest, specially chartered for the occasion, 
is the largest and finest steamer on the lakee, and is 
surpassed by no ocean vessel in в$аппоһпевв and 
elegance of appointments. She carries a fine orches- 
tra, and bas every modern improvement known to 
passenger boat construction, inoluding an extensive 
and complete electrical equipment, 


LONDON NOTES. 


[From our London Correspondent. | 


Now Municipal Lighting Plant at Torquay. 

There has j ust been inaugurated by the Torquay 
Town Council а $110 000 municipal electrio lighting 
installation. The generating station contains three 
Babcock & Wiloox water tube boilers supplying 
steam for three 150 HP. Willans & Robinson engines 
which are coupled to three 126 Kw. alternators. 
There are three Ferranti rectifiers for aro lighting. 
The plant is capable of supplying seventy 1.800 СР. 
aro lamps and 12,000 8 СР. inoandesoents. The our- 
rent i3 transformed down to 200 volts at sub.sta- 
tious. Current is obarged for at 7d. per unit for the 
first hour and 3d. per hour after. 


Municipal Telephony. 

There bas been quite & oraze in progress during 
the past few months in England for municipalities 
to work their own telephone systems. This is of 
course the outcome of tbe very inefficient service 
givea by the National Telephone Company which is 
haod in hand with the General Post Office, and bas 
practically a monopoky of the whole of the United 
Kingdom. The Glasgow Corporation and various 
other municipal bodies have been applying to the 
Postmaster-General fcr municipal licenses, but these 
ате now been refused. The feeling all over the 
country is 80 strained against the National Telepbone 
Company that it is difficult to say what may be the 
next step—e:pecially in view of the Postmaster- 
General’s refurals to grant licenses. There are 
numerous and important objections to munici pal tele- 
phone exchanges, but the country is demanding an 
alteration for the better, whatever the steps taken to 
effect that alteration may be. 


A New Technical Institute. 


On Marob 18 the Lord Mayor of London officially 
opened a рем technical institute which bas been 
built and splendidly equipped in the Clerkenwell 
District of London. The site upon which the 
buildings stand was presented by the Marquis of 
Northampton (value £25,000), hence the Institute is 
known an che Northampton Institute. In addition 
to numerous workshops of a general kind, there is a 
boiler house containing two 100 HP. boilers—one of 
the Lancashire type and the otber a water-tube 
type—for the purpose of affording students an oppor- 
tunity of making comparative tests of the different 
performances of the boilers under different condi- 
tions of working and with different kinds of fuels. 
There is а well equipped power room for the joint 
use of the mechanical and electrical departments, 
and from tbe plant in position here power is supplied 
for the various workshops and laboratories. There 
is an instrument workshop, senior and junior phys- 
ical laboratories, а beavy electrical engineering 
laboratory, and a laboratory for eleotro-ohemistry. 
Altogether there are seventeen large workshops and 
seven laboratories, as well as а great hall and а 
variety of social and recreative departments. The 
total cost of the buildings and equipment bas been 
from £50,000 to £90,000. 


Help to fight the Electrical Truss by ppbsoribing 
Jer ELECTRICITY, | 


А SPECIAL PRIZE OFFER. 


Theses Competition for Students. 

We take pleasure in announcing to the students 
who are taking the electrical engineering course in 
the various Universities of this country that we bave 
decided to award prizes for the most meritorious 
theses sent us by students graduating this year, as 
follows: First prize, $25; second prize, $15; the next 
three best thesee to receive hovorable mention witha 
а year’s paid subscription to ELECTRICITY. 

The conditions of the competition will be as fol- 
lows: Competing theses shall be sent in anonymously 
indorsed on the outside For Electricity’s Thesis 
Competition." Each thesis should be either accom- 
panied or followed by a sealed envelope containing 
the anonymous or assumed name under which tbe 
thesis was sent іп as well as the correct name and ad- 
dress of the author and tbe name of tbe University 
or College he represents. These envelopes will not 
be opened until all the theses submitted bave been 
carefully examined and those deserving of prizes se- 
leoted. Each of these envelopes should also contain 
а note from the Professor of Electrical Engineering 
of whatever University the student is attending, 
stating that the candidate is eligible to enter the 
competition. 


The merit of the various theses submitted will be 


judged by the editorial staff of ELECTRICITY, assisted 
by any outside experts it may be deemed advisable 
to call in. 

The theses will be graded according to their appar- 
ent permanent value for the advancement of practice 
or theory in electrical engineering. No thesis which 
bas previously been publisbed in full or in substance 
will be eligible for the competition, and wherever in 
a thesis it is found necessary to quote an authority 
credit must be given. 


The two theses awarded first and seoond prizes will 


appear in the columns of ELECTRICITY duly oredited 
to their respective authors, as also those receiving 
honorable mention. The right is reserved to reject 
all theses submitted in case none is found worthy 
of a prize. 

All theses awarded either a prize or honorable 
mention are to become the property of ELECTRICITY, 
although all drawings will be immediately returned 
after publication as well as those theses receiving 
neither prize nor bonorable mention. 

We make this announcement at the present time 
so as to give the students who desire to enter this 
competition ample time to prepare oreditable papers. 
No definite time is specified as to when all papers 
should be in, but if poesible we should like to have 


them all on hand by August 1. 

If the conditions of the competition as set forth 
above are not thorougbly clear, we will be pleased to 
answer апу inquiries relating to this matter. 


Congressional Notes. 
An appropriation of $1,500 bas been asked for the 
construction of a telephone line from the United 


States light-house at Table Bluff, Cal., to connect 
with the general telephone system at Salmon Creek, 


Humboldt County, Cal. | 

Ап amendment bas been introduced for the an- 
nulment of an act granting right to the Des Moines 
Rapid Power Company to construct and operate а 


power station on tbe Mississippi River provided the 
work is not commenced within four years from Feb- 


ruary 94, 1898. | 
The воў granting extension of timp for the oom- 
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mencement and completion of a wagon and motor 


bridge across the Mirsouri River at St. Charles, Mo., 


from June 3, 1898, and June 3, 1902, respectively, 
has passed the Senate. 


Proposals Invited for Eleotrio Elevators. 


Sealed proposals are being invited until April 14 
for farnishing and erecting in the Government Print- 
ing Office at Washington seven electrio elevators. 
Detailed specifications and regulations with which 
bidders must comply may be obtained by addressing 
F. W. Palmer, Publio Printer, Washington, D. C. 


The General Electric Company owed on January 
1, 1898, 81,339,880 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
sinoe July, 1893. The rate of interest is 7 per 
oent. per annum. Neither have any dividends been 
paid on its common stock since August, 1893. 


LEGAL NOTES, 


The Appellate Division of the Supreme Court of 
New Yoik on the 25th ult. affirmed a judgment 
awarding damages to W. Preston Hix on a verdict 
given in hia favor on the second trial of his suit 
against the Edison Electric Light Company, upon a 
contract of employment to promote and organize 
for the benefit of the defendants a company to be 
known as the Ei:on Electric Ligbs Company of 
Philadelphia. Mr. Hix received as compensation 
for his services 15 per cent. of the $1,000,000 of stock 
of the Philadelphia corporation, but he claimed to 
be entitled to one-third of three separate issues of 
sbares subsequently made by which the capital stock 
of the Philatelphia Company was increased, and the 
Appellate Division sustains the claim. 


A bill in equity has been filed at Columbia, Pa., 
by the Lancaster & Susquehanna Turnpike Road 
Company, the Lancaster & Columbia Railway Com- 
pany and William B. Given, receiver of the Pennsyl- 


vania Traction Company, against the Columbia 
Telephone Company. In the hill filed the plaintiffs 
state that the defendant company as-erts that it has 
the power, without making compensation, to ereot 
its poles and place telephone wires on them, on the 
road bed of the Lancaster & Su»qnehanna Turnpike 
Company, which was leased to the other plaintiffs. 
The plaintiffs say the telephone company's polls wil] 
interfere with tbe operation of the eleotric railway 
and pray for an injanction to prevent the defendants 
from erecting the poles on their road bed. 


The decision of Jastice White of Baffalo relieving 
the village of Le Roy, N. Y., from the obligation to 
buy the plants of the Le Roy Gasligbt Company was 
received with satisfaction by the taxpayers. Tre 
village acquired the plants (gas and electric) hy 
condemnation proceedings and it now turns out that 
the ballot upon which the qnestion of establishing a 
municipal lighting system for the Village was sub- 
mitted to the taxpayers was illeval, The water 
commissioners took possession of the plants on De- 
cember ist. By operating them siuce then it has 
been shown that it is cheaper for the villaye to bay 
its light of а company than to own the plant iteelf. 
Therefore the decisivn is looked upon asa deliverance 
from а financial burden. 


In the county olerk's office in Saratoga, N. Y., cn 
Wednesday last, was entered a j idgment for $280,- 
686.30, with interest from January 25. 1898, in favor 


‘of the New York Seonrity & Trast Company and 


against the Saratoga Gas & Electric Light Company 
It is direoted that the proceeds of the sale of the 
concern be divided equally and ratahly between the 
holders of the 300 bonds in the mortgage foreclosed, 


The report of Receiver J. L. Bradford for the 
Indiana Traction Company (Clodfelte:) was filed lat t 
week in the Superior Court at Marion, Iud. The 
statement shows the receiver to be charged with 


$42,831.81; that the property at pnhlio sale br 
$35,619 55, leaving аш of $7,212.96. moe 
$3,061.81 in casb, the balance in notes with approved 
security. Claims yet to pay amount to $7.212 26. 
These are under three classifications, A claims 
amount to $4.951.21, B olaims $368.11 and C ol tims 
are more than $3 000 in the ayureyate. Tue olaima 
will be paid in the lettered order, 


William В. Cole bas brought suit against the 
Detroit Telepbone Co. making the Detroit Switoh, 
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board & Telephone Construction Co. corespondenf, 
and asks damages of $400,000. Mr. Coleolaims that 
be is the inventor of the switchboard used by the 
company which enables them to evade Bell patente, 
and that lie was ignored in the formation of the 
Switchboard Com pany and his invention ored ited to 
Thomas F. Ahearn. 

Oa the 25th ult. at Salt Lake City, Utah, Judge 
Marshall entered a degree against the Salt Lake & 
Ozden Gis & Eleotrio Light Company and the Union 
Light & Power Company, in the foreclosure suit 
brought by the Farmers’ Loan & Trust Company. 
Under the decree, the sale is ordered of all the first 
named defendant’s property and rights in Ogden and 
Salt Lake, including the manufacturing and dis- 
tribating plants. The mortgaged property is to be 
sold in its entirety, and the defendant is accorded 
no right of redemption. The debt is due on interest 
coupons amounting to $45,000 due Jaly 1, 1897, and 


545.000 on coupons due January 1, 1898, and a 
prino:pal of $1,500,000, making a total indebtedness 
of $1,613.610. The defendants are given twenty 
days in which to yay the amount, and in case of de- 
fauls the whole mortgaged property will be sold. 
The decree appoints S. Н. Lewis master commis- 


sioner. 

A jury at Tacoma, Wasb., on the 24th ult., decided 
that the sale of the Payallap Waterworks by the 
Tacoma Light & Water Company to the Tacoma Gas 
& Electrio Light Company was a fraudulent one and 
that the city is entitled to levy on the waterworks 


under tbe jadgment for $800,000 given in favor of 
the oitv in its uit against the Tacoma Light & 


Water Company last August. 

In the suit at San Francisco of the California 
Electric Company against the California Safe Deposit 
Company, as executor, and Laura Roe, executrix of 
the estate of the late George Н. Roe, Jadge Slack, 
on the 1бьһ ult. found for the plaintiff for $71,324 24. 
George H. Roe was a director in the plaintiff com- 
pany at the time of a sale of its property for $1.000,- 
000. Ou the sale a cash commission of $100,000 was 
paid, and it subsequently developed that Коё re- 
ceived $30,000, being one-half of the commission. 
After bis death the Cal. fornia Electrio Company 
sue. the estate to recover Roe!s share of the commis- 
sion, and about four morbhe ago s jury returned a 


veid ot in favor of the plaintiff, leaving the amount 
of the judgment to be ascertained and determined by 


the court. 


THE NEWS. 


What is Going Оп in the Electrical World. 


STREET RAILROADS. 


Allentown, Pa —The franchise of the Allentown & 
Reading Electric Railway Company for the construction 
of a trolley line from this city to Kutztown has been sold 
toa syndicate which will apply tu the State Department 
for a new charter. The пем concern will be known as 
the Allentown & Kutztown Traction Company. 


Baltimore. Md —Uuder the new charter adopted by 
this city no franchise can be granted to a street railway 
until it is advertised and sold to the highest bidder, and 
then the privilege is only a license for a limited term. 
The city may, after the expiration ofthe license, run 
the street railways or lease them. : 


Bittle Creek, Mich.—The contract for building the 
electric railway from this city to Gull Lake and Kala- 
ma z v has been let to the New York Construction Com- 
pany of New York City. The coustruction company 
begins work on the liue on the 10th inst. and is to have 
it completed iu 90 days. 

ttanooga, Tenn.—The electric railroad from Look- 
нА to the site of the old Lookout Mountain house 
is expected to be in operation by May 1. 


eland, О —The iujanction recently granted to 
siete the Cleveland, Medina & Southern Electric 
Railway from taking its proposed route through Linn- 
dale was dissolved by Judge Stone оп Tuesday of last 
week. Thejudge said electric lines have as much right 
on country roads in these progressive days as ор city 


streets. 

Detroit, Mich.—Daring the past year Patrick M. Kin- 
sella of Livuuia has been organizing a company to build 
an electric ruad between Detroit and Aun Arbor, His 

lan was to iuterest farmers along the route as stock. 
holders. and he uuw reports that within a few weeks 
the company will be orgsnized, with $502 000 capital, 
underthe nome of the Озгон, Pike's Peak & Ann 
Arbor Railway Company. Tae line will be 50 miles long 


and the fare one cent a mile. | A power house will be 
built at Pike’s Peak, where there isa fine water power. 


Elizabeth, N. J.—Governor Voorhees having signed 
the Squires trolley bill enables the board of freehoiders 
of this county to sell outright the trolley franchise 
from Elizabeth to Plainfield for aterm of seventy-five 
years. 


Frankfort, N. Y.—Highway Commissioner Wetmore 
has signed the franchise granting to the Frankfort & 
Utica Railway Company the right to build an electric 
trolley road over and along tbe highway from the west- 
erly line of the corporation of the village of Frankfort 
to the Oneida county line. By the terins of the fran- 


‚ chise the road is to be completed by Decennber 1. 


Galion, O.—William E. Haycox, of Mansfield, O., and 
associates have been granted the right to construct and 


.operate an electric street railroad inthis city. The 


grant permits the carrying of freight, baggage and ex- 
press matter as well as passengeis. | 


Iodependence, Va.—A public meeting b. to be held 
here this week in the interest of the proposed electric 


railroad to run from Chestnut Yards, on the North 


Carolina Division of the Norfolk & Westorn read, to 
Grant post-oflice, by the way of the Mouth of Wilson, 


. in Grayson county, а distance of some forty miles. 


Jersey City, N. J.—As a result of the lease of the 
Consolidated Traction Compauy to tbe North Jersey 
Railway Company, which was consummated on the 28th 
ult., the latter company willsta:t out at once to develop 
the traction lines and to extend them throughout 
Northern New Jersey. A network of trolley lines is 
to be established until commuuication will be afforded 
between most of the various towus in the northern part 
of the State. The new company is to have a capita] 
stock of about $25,000,000. 


Milford, Ia.—There is strong talk here of building an 
electric railway to connect Spirit Lake, Milfurd and 
Arnold's Park. The proposition of 4 Peuria, III., cani- 
talist to build the road aud put in an electric lighiing 
plant їз received with much favor by the business шеп 
of Milford. 


Milford, Mass.—The committee on street railways of 
the Legislature reported lavorably a bill 1ncorporating 
the Milford, Attleboro & Wounsocket Street Railway. 
The original petition was fur the incorporation of the 


Worcester, Milford, Attleboro & Woonsocket Street 


Railway, but the strength of the remonst rande of the 
Grafton & Union Company, whose line between Giaf- 
ten and Milford the proposed railway was to parallel, 
led the committee to strike out the section between 
Worcester, Grafton and Milford. 


Montclair, N. J.—Thetown council has come to an 
agreement with the North Jersey Street Railway Corn- 
pany to allow trolley cars io run through the streets of 
the town. The efforts of the Nortan Jersey Company to 


- get a franchise from the town began in July, 1804. aud 


the discussions in the council relative to the matter if 
printed would fill a volume as large as the Bible. 


New York.—The question of rapid transit across the 
city above 57th street was discussed а few nights ago 
by the East Side Progressive Associntion, and the geu- 
eral opinion was that electric surface lines on the 
depressed stree's that cross the Park would give the 
most satisfactory transit. The matter will be taken up 
by the pioper authorities. 


New Brunswick, N. J.—]t is announced here that the 
New York & Philadelphia Traction Company and the 
Brunswick Traction Company. which have until 
recently fought each other aggressively for trolley 
franchises iu Middlesex and Somerset Counties, h: ve 
combined with the purpose of building several trolley 
lines frum this city to Camden County. Edward Radel, 
secretary of the Brunswick Traction Company, and 
J. Blair MacAfee, vice president of the New York & 
Pbiladelphia Traction Company, are now work ing 
together to get rights of way for the towns of Burling 
ton County. The Bruuswiek Traction Company now 
bas lines connecting this city with Bound Brook, 
Metuchen, South River and Milltown, and will soon 
extend them to Perth Amboy. The New Yurk & Phil- 
adelphia Traction Company is about to operate its line 
between Bound Brook and Somerville, a distance of 
five miles. 


Pensacola, Fla.— Electric cars аге now running on the 


street railway in this city.— It is expected that within 


six weeks Key West will have an electric line in opera 
tion. | 


Pittsburg, Pa.—The consolidation of the Homestead 
& Schenley Park, Homestend & Highland, Braddock & 
Homestead, and the White Traction Сошрапу of Mc- 
Keesport has been completed. Improvements апа ex- 
tensions will be made. 


St. Louis.—The suburban passenger business of all 
the steam railroads running out of this city shows an 
enormous decrease in earnings during the year 1897. 
The loss is due to the competition of the trolley lines 
that have been extended iuto the territory formerly 
occupied by tbe steam roads, The commutation busi- 
ness on the Missouri Pacific shows a decrease of 42 per 
cent. in the number of passengers carried ; the average 
distance carried increaced 23 per ceut., the revenue de- 
creasing over $21,000, due to electric car competition. 
Other lines show similar decreases. 


Trenton, N. J.—Tbe Bergen trolley bill, which 
been signed by Governor Vourhees, а powers aardi of 
freeholders and similar bodies to sell franchises for 
street railway lines on county roads to the highest 
bidder provided the consent of the mnnicipality ig 
given, the term of such franchises to be 75 years, © 


Tremont, Mass.—Agitation for an electric road frc; 
Tremont to Plymouth is in the air. Argumentsin Жы 
of such а scheme are multiplying, and it is intimated 
that capital might he secured һу the right party to posh 
it. Such а read would command a passenger traffic of 
large proportions. It would complete a straight line 
from New Bedford, Fall River, Fairhaven, Cape Cod 
and southern Plymouth county towns to Plymouth, 


Wasbington, D. C.—The House District Committee 
has voted to report favorably г bill to allow the Wash. 
[оа & Gettysburg Railway to enter thecity of Wash. 
ngton. 


‚ Worcester, Mass.—The ronte of the proposed troll 
line between Worcester and Danielson. Conn., paral 
the Norwich division of the New England Валей the 
entire d stance, about thirtv miles. The road ях now 
planned will pass throngh Webster, Perryville, Wilson. 
ville, North Grosvenordale, Grosvenordale. Mechanics. 
ville. Putnam, Ballouville, Attawangan, Dayville and 
ae About ten miles of track will bein Masachn. 
ве е 


LIGHTING PLANTS. 


Bradford, N. H.—At a special town meeting held 
here last week there was a unanimous vote in favor of 
putting in electric lights. 


Clarion, Ра. —А fter a long struggle the horough coun- 
cil has decided to light the streets of this town with 
electricity. 


Greenwood, S. C.—A contract has been closed which 
will give this place an electric system and waterworks. 
The plants aic to be completed by S ptember], 


Kenosha, Wis —The council has extended the fran- 
chise of the Electric Light Company from twenty to 
forty years. 


Mansfield. Mass.—Governor Wolcott has signed the 
Barnard electric light bill. which permits the Manafield 
Water District to furnish the town with electricity for 
lighting the streets and public buildings. 


Medina, О.—А petition signed by nearly 400 of the 
best citizens, asking that the entire city be lighted by 
electricity, has been presented to the council. А few 
arc lights around the public square, ran hy bnaines 
men, supnly all. the electric illumination the city at 
present enjoys. 


Nashville, Tenp.—The Nashville, Chattanooea & Bt. 
Louis road is preparing to equip ita engines with electric 
headlights. and with that end in view has already fur. 
nished one of the engines which make the run between 
Nashville and Atlanta with an electric headlight. The 
railroad men say the light isa great improvement on 
the old method. 


Ortonville, Minn.—Artangements for the establish. 
ment of waterworks and electric lighting plants in this 
city have been completed. The contract for ſurnishing 
the entire gvstem was awarded to Patrick Doherty of 
St. Paul. The electric lighting plant will he furnished 
ny ne Fort Wayne Electric Corporation of Fort Wayne, 

od. 

Piercetown, Ind.—The town council has decided to 
put in waterworks and an electric light plant as soon as 
possible. 

Reno, Nev.—The city conncil will isene $130,000 bonds 
to put in a new water system and $20,000 for an electric 


light plant. 


San Francisco. Cal.—W. R. Summerhayes, represent- 
ing the Mutual Electric Light Company of this city, 
appeared recently before the street committee of the 
Supervisors and stated that hin company if granted the 
same privileges as the San Francisco Gas & Electric 
Company would establish a plant and furnish light to 
the city ata saving of $40.000 yearlv. also serve the 
citizens with Jight at & reduction of 25 per cent. from 
the present erst. He said his company would put up & 
bond of $100,000 as & guarantee. 


Spring City, Pa.—Peter Vroman and W. A. Keffer. a 
committee of the borough council] will receive until 
May 2 proposals for lighting the streets with electricity 
for а term of one or five years. Specifications may be 
had by applying to the committee. 


Superior, Wis.—Mayor Starkweather, who is up for 
re election, announces himself in favor of municipal 
ownership of an electric light plant both for city an 
commercial lighting. 


TRANSMISSION PLANTS. 


Harper's Ferry, Va.—The Harpers Ferry Paper 
Company, owner of the Harper’s Ferry water power a 
the Potomac River, has al moat completed arrangemen 
to turn ane filth of its power into an electric generaung 
plant which will represent 400 horse power. 


Little Falls, N. Y.—'The electric power plant on pe 
East Canada Creek at Beardsly’s Falls, five miles ane n 
Little Falls, bas heen completed. The power ми 125 
located on the east side of the creek about 3 : 
below & natural dam of solid rock, and the ai 
conveyed by sluiceways partly cut in the rock and pa 10 
of worden construction to а steel tube through w е 
is conducted to the turhines. The capacity t slight 
present plant, about 60 HP. can be trebled A 11510 
expense. Poles have heen erected and wires * 3 
convey the power to St. Johnsville. Guy B. Н i 2 
of East Creek, proprietor of the plant, is the orig 
of the enterprise. 


Marysville, Cal —The Yaba Power Company ТИ КҮ? 


pleted the transmission line from its plant 
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shove Brown's Valley to Marysville, and on the night 
of the 21st ult. a five electric-light display was given 
here that created great enthusiasm. The power house 
of the company is about 23 miles from Maryaville. It is 
situated at the bead of what is known as Capitan 
ravine, down which for 850 feet is laid the heavy steel 
pipe which leads the waters of the Brown's Yulley irri- 
gation canal to the Pelton wheels at the power. house. 
These wheels are buckled to and run the Jarge electric 
generators, three in number, of 500 HP. capacity each. 
The machines supply the current for the lights in 
Marysville and power for the mines at Brown's Valley. 
The fall from the ditch to the Pelton wheels is equiva- 
lent tos vertical fall of 293 feet. and the power pro- 
duced is equivalent to 1.876 HP. The company is fignr- 
ing on extending itscurrent to Wheatland. Smartsville, 
Woodland, Lincoln and other surrounding towns. 


Toronto, Can.—The Niagara Falls Power Company is 
building a new power house on the Canadian side, and 
by November of next year expects to Бе able to supply 
all the power Toronto needs. To build a line for 10 000 
HP. from the Falls to this city would cost about $1,000,- 
000. The as in transmission for this distance is erti- 
mated at 25 per cent.—that is to say. а current of 10,000 
horse power would be reduced to 7,500 when it reached 


Toronto. 


MANUFACTURING, ETC. 


Jeannette, Pa,—The Keystone Telephone Supply 
Company of Pittsburg will build its plant in this place. 
The company gets a cash bonus of $19,000 and two 
acres ofground from the town. It agrees to operate 
е plant steadily for three years and will employ 200 

ds. 


COMPANY MATTERS. 


Alton, Ill.—The Alton Railway & Illuminating Com- 
pany's petition fortheappointment of a receiver for the 
Alton Gas & Electric Light Company has been granted 
by judge A. W. Hope, who appointed James Duncan 
receiver. 


Orkland, Cal.—The street railroads owned and oper- 
ated by the Re lty Syndicate have been amalgamated 
and incorporated under the name of the Oakland Tran- 
sit Company, with a capital stock of $5.000,000, The 
directors are F M Smith, E. A. Heron, F. C. Havens, 
ч р. arn. D. D. Harris, J. C. Winans and Charles 

ishop. | 


Ottawa, Can.—The Hon. John Haggart, W. A. Allan, 
A. Charlevoix, Sir Sandford Fleming and R. G. Code 
of Ottawa are applving for incorporation as the Cana- 
dian Electric Water Power Company of Ottawa, 
capital stock $100,000, for the purpose of establishing 


waterworks and manufacturing electrical machinery ` 


and electricity for the purposes of light, heat and 
power in the cities and towns of Canada. 


St. Louis. Mo.—The Central Traction bill, an 


amended form of the North and South ordinance vétoed 
by the mayor, has passed the House of Delegates and: ig 


also by the council. 


_ White Plains. N. Y.—An order issued by Justice Wil- 
liam D. Dickey in the Supreme Court, dissolving the 
Tarrytown Electric Railway Company, with the com- 
pany’s consent, has been filed in the county clerk's 


office here. Thomas C, Preso is appointed receiyer of 


the property of the corporation. 


NOTES FROM A COBRESPONDENT. 


Troy, М. Y.—In the case of a hov who was killed hy 
being гїп over hy а motor car March 23, the coroner's 
{агу exonerated the motorman but condemned the 
fender now in use on the cars of the Troy city railway 
as practically useless. | 


Schenectady, N. Y.—The lecture of Mr. Steinmetz 
before the Historical and Art Society of Albany was 
postponed on account of the illness of the spe .ker.— 
Detective G. 8. Docherty has captured a noted criminal, 
William Davis. It is strongly believed that D wis is 
implicated in the murder of George R. Blodgett, 
patent attorney for the General Electric Company. Mr. 
Blodgett was shot by a burglar December 3, and died 
two days later. A reward of $5,000 was offered by the 
General Electric Company for the arrest and conviction 
of the murderer. — | 


PERSONAL AND MISCELLANEA. 


8. Percy Sellon, W. M. Morday and C. E. Hodgkin of 
London, Eng., representing the Brush Electric Company 
of England, visited the Westinghouse works at East 
Pittsburg last week. 


À Lebanon. O., newspaper complains of the electric 
street lights in that town. The editor says '' it would 
bea good idea to have the electric light poles painted 
White. With such miserable street lights the people 
need to be protected (гош running against the poles.’’ 


Charles McNellis, aged 14 years, was instantly killed 
at Pittsburg, Pa., recently by an electric en 8 He 
Was playing with comrades on South Twenty-sixth 
street when one of them dared him to touch the crank 
оп anarc light pole with a rusty hoop. McNellis said 


he would not “ take the dare.“ and reaching on his ti 
) dare, в tip 
toes succeeded in touching the erank. It as charged 


and sent a death shock through the boy. 


New Orleans street-car conductors have a champion 


in a Northern woman, who entered 
; & car and kickin 
d г. prid orien pared them beside her feet. TG 
e conductor рево & new r 
and with the air of a gallant dent eman asked that he 


be permitted to wrap up the overshoes for her. He 
made & neat package, and now she says tbat New 
Orleans пера conductors аге the most polite she has 
ever met. 


The Cincinna‘i *'Post" states that Н. P. Bradford, 
former manager of the Main street electric road, Cin 
cinnati, bas gone to the City of Mexico, where he will 
have charge of a system of railways now operated hy 
horses and steam which are to be converted into elec- 
tric lines. Several conductors and motormen of the 
Main street line went to Mexico with Bradford. 


Charles W. McLean, whose death occurred lately in a 
bospital for incurablesat Fordham, N. Y , wasa former 
resident of Toledo, O, where he was well known asa 


promoter of several commercial enterprises, He íntro- 


duced the electric railway into Toledo. 


The power house of the Kansas University at Law- 
rence, Kan., was recently destroyed by fire. The ms- 
chinery in the power house, comprising two fine engines, 
several dynanios, and all the machinery used iu the 
mechanical work of the students of the electr.cal engi- 
neering department, as well as ail the tools, was dam- 
aged beyond repair. The value placed on this ma. 
сһірегу by Prof. Blake, the head of the department, is 
about $12,000, apd there was much other property lost. 


During the year 1897, 385 carloads of slate were sbip- 
| from the station at Monson, Me. The slate business 
is yearly increasing. Eighty per cent. of the electrical 
appliances in England are American made, and Maine 
slate is used for them in great part. The Monson-Bur- 
mah Slate Company is busy on electrical work and is 
now furnishing s!ate for a great oflice building ap- 
proaching cumpletiou iu New Yurk City. .The order for 
this building calls for 1,800 pieces of slate for electrical 
appliances alone. 


M. Е. Halbert, in a letter published in the Baltimore 
"American of the 28th ult.. says: In Glasgow, 
London, the Hague, and Amsterdam, horse cars are the 
means of locomotion. In Edinburgh there is an electric 
road scarcely worth mention, and one in Paris, running 
from the Madeleine to the tombs of the kings at St. 
Denis, which is outside the city limits, but the snail’s 
pace at which the cars move makes them but a slight 
improvement on those drawn by horses. Brussels, that 


gem ofacity, which hasin fact been called a minia- : 


ture Paris, is one of the few cities possessing electric 
cars that in equipment and management equal our own.“ 


The Electro-Magnetic Concentrating Company, which 
formerly operated the Gray Eagle mine at Rowena, has 
moved its plaut to Ward. Col. The plant consists of six 
4 x 12 coucentrating tables, steam power machinery and 
a dynamo. 
May 1, and will set the tables to running on slimes and 
was'e that flow from the Utica and Binford mills. It 
will later branch out in other directions and doa general 
custom business of treating ore. The company otlicers 
are J. O Dimmick, president ; E, K. Woods. vice presi- 
dent, and L. Dimmick, secretary, all of whom are of 


Denver. 


The United States Lighthouse Board gives notice that 
on June 1 the first order fixed white light in the south- 
erly tower of the Highlands of Navesink, entrance to 
New York barbor, will be permanently discontinued. 
There will be established in the tower, in place of the 
discontinued light, an electric light showing & white 
flash of about one tentb of a second duration every five 
seconds, The height of the local plane of the electric 
light above mean high water will be the same as that of 
{һө present light, 246 feet, and thelight will be directly 
visible 221 nautical wiles in clear weather, with the ob. 
server's eye 15 feet above the sea. Under certain con- 
ditions the re flection of the light in the sky will be vis- 
ible at à much greater distance. 


Abner Cheney Goodell, & noted inventor, died at 
Salem, Mass., on the 27th ult., at the age of 93. He was 
born in North Orange, Mass., February 9, 1805, being 
the son of Zina and Johanna Goodell, who had thirteen 
children, four of whom lived to be over 90 years of age, 
and four over 80. Mr. Goodell was the great great- 
grandsun of Robert Goodell, who was tbe original 
emigrant from Ipswich, Eng., and who sailed April 30, 
1634. He was of an inventive turn of mind, and per 
fected the first printing press that printed on both sides 
in one operation. His inventions in this line became the 
foundation of the present Hoe press. The Boston Ad- 
vertiser," from which we collate the foregoing, states 
that in 1837 Mr. Goodell '* went to Salem and worked 
on the first electric motor ever bui]t, that designed by 
Dr. Cbarles Grafton Page, and wbich was run between 
Baltimore and Washington." 


RECENT COMPANY ELECTIONS. 


Citizent' Gas & Rlectric Company, Jacksonville, Fla.— 
Pre- ident, 8. B. Hubbard; secre'ary and treasurer, Lewis 
J. Carder; Mtrecters: 8. B. Hubbard, W. A. Melutf, John 
Clark, A. D. stevena, A. F. Perry ant J. D. Lincoln. The 
oniy new director elected was Mr. Lincoin, who is of 
Plain ville, Mass. 


Delhi & Bloomvil'e Electric Railroad Company, Delhi, 
N. Y.—PFre-ident, George Adee; vice-president, R. P. Сог: 
mack ; secretary and treasurer, A. J. Corbin; general 
man: ger and superintendent of construction, B. C. Friel; 


cuief engineer, W. B. Peters. 


Edison Electric Illuminating Company, Altoona, Pa.— 
President, Н. О. Dern; vice-president, З. Н Smith; весге- 


tar, A. J. Anderson; treasurer, Henry Cryder; auditors: 


H. E. Ferguson and О. A. Wood; directors: =. H. Smith 
A. 1, Anderson, Н. E. Ferguson, John Lloyd, Н.О, Dorn 


and O. A. Wood. 


Fall River Electric Lighting Company, Fall River, Mass. 
President, F. 8. Stevens ; clerk, Owen Durfee; treasurer, 


The mill will commence business about . 


thia line. 


A. F. Dow; directors: Frank S. stevens, Jobn D. Flint. F. 
O. Dodge, Kdv aid L. Anthony, O. A. Hawer, le W. Bas- 
nett, J. K. Osborn, J. B. Harley and Jerome С. Borden. 


Laconia Electric Lighting Company, Laconia. N. H.— 
President, Dennia O'shea ; treasurerand ch rk. Charles W. 
Tyler; general manager. John F. Mecri'l: auditora: Jobn 
W. Ashman and Addison G. C. „k; directors: Dennis 
O'Shea, John F. Merrill, Jefferson Gibert Albert G. Fol- 
som, Frank P. Holt, Gardner Cook and Add son G. Cook. 

Newtown Electric Light & Power Company, Newtown, 
Ра —President, Ashbel W. Watson; veesi ri sident, Т, М. 
Kenderdine; secretary and superintendent, William M, 
Watson; treasurer, Rob: rt Kernderdine; dirctors: А бе! 
W. Watson, George O. Wor-tall, T. 4 Kend: rdine, Рамага 
H. Buck man. George C. Black (ао, William M. Watson aud 
Robert Kenderdine. 

Pet-rshurg Electrin Railway Comnany Petersburg. Va. 
President. Edward C. White ef New Vork; vke-preni- 
de it. I. loyd Nash of Westport, Conn; &'cretiry and treas 
urer, W. P. McRae of Petersburg: directors: the «flcers 
aud Alexander Hamilion of Petersburg. 

Seottdale, Everson & Broad Ford Street Railway Com- 
pany, Ncottdale, Pa.— President, John P. Brennen; treat 
urer, W. N. Porter; secretary, John R. Kyrne; directora: 
E. н. Reid, W. F. Sadler, A Reader Farriduy, О. De Witt 
Bassler, John R. Byrne, John P. Brennen ond H. J. Byrne. 


Trenton Gas & Electric Power Company (reorganized), 
Trenton, N. d.— Director»: G. W. Gardner, W H МК 
ley, Н. B. stanley, Alfred Gregory, Н. M. Beardsley, Р. E. 

arrott. 


COMMERCIAL PARAGRAPHS. 


The Orient Electrical Company of Youngstown. O., the 
well-known manufacturers of High Grade Incandescent 
Lamps. state that their trade during the past season has 
been very much larger than during correspouding months 
of the year before and that they are receiving large orders 
for their Strictly High Grade Anti-Trust Lampe They 
justly attribute this to the fact that their lamps are strictly 
first class in every particular and are gold at icas than 
Trust prices, The well-known quality of the product this 
firm turos out needs no comment. 


Educate Your Bowels With Cascarets. 
Candy Cathartic, cure constipation forever. 
10c, 25с. If C. C. C. fail, druggists refund money. 


Don’t Tobacco Spit aud Smoke Your Life Away. 


To quit tobacco easily and forever, be mag 
netic, full of life, nerve and vigor, take No-To- 
Bac, the wonder-worker, that makes weak men 
strong. All druggists, 50c or $1. Cure guaran- 
teed Booklet and sample free. Address 
Sterling Remedy Co. Chicago or New York 


Removal Notice. 


The Pennsylvania Stee! Company beg to announce that 
in future their Bo-ten office will be in Rooms 11 and 12 
Mason Building, 70 Kilby street, corner of Milk street. 


To Cure Constipation Forever. 


Take Cascarets Candy Cathartic. 10c or 25c. 
if C. C. С. fail to cure. druggists refund monc y. 


No-To-Bac for Fifty Cents. 


Guaranteed tobacco habit cure, makes weak 
men strong, blood pure. 500, $1. All druggists. 


The rapid increase ín the number of independent tele- 
phone exchanges has made the telephone sup,ly business 
& very important item in the business of all the electrical 
supply companies. One of the itema used by the tele» 
phone companies for which there has been quite а large 
demand is that of rubber-covered telephone cables The 
Paranite Telephone Cables which are being sold in the 
West by the Electric Applianes Company, Chicago, are ge- 
curing a very high reputation among telephon« people. 
The Electric Appliance Company аге in a position to make 
the most prompt delivery on these telephone cables for the 
reason that they represent the only rubber.cov-red wire 
factory located in the West. The Electric Appliance Com- 
pany are thus enabled to ship any ordinary order for 
special telephone cables from their Indiana factory within 
a very few days after the receipt of the same, which makes 
an unusually prompt delivery for this class of matı rial. 
The Electric Appliance Company are always pleased to 
submit samples at any time of what they are producing in 


Everybody Says So. 


Cascarets Candy Cuthartic, the most won- 
derful medical disco. егу of the age, p'ens- 
ant and refreshing to the tasie, act geutly 
and positively on kidneys, liver and bowels, 
cleansing the entire system, dispel colds, 
cure headache, fever, habitual constipation 
and biliousness. Please buy and try a box 
of С. C. C. to-day; 10, 25. ^U сепія, Sold and 
guaranteed to cure by ull dru: gists, 


The General Electrio Company owed on January 
1,1898, $1,339,980 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest їз 7 per cent. 
per annum. Neither have any dividends been paid 


on its common stock sinee August, 1893. 
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INCORPORATIONS. 


The Illinois Electric Company, Chicago—to deal in elec- 
trical appliances Capital atock, $2000. Incorporators: 
F. E. Healey, L. K. Cushing, Carl Keith. 


The Jersey City Electrical Construction Company, Jer- 
sey Cty, N. Capital stock. $10,000. Incorporators: 
H.C Newton and T. M. Simonson of Paterson, N. J., John 
McCullough of Jersey City. | 


The Citizens’ Electric Railway, Light & Power Company, 
Man-fleld. O , has certified to an increase of capital stock 
from 8125,09 to $4 0.000, also enlargement of purpose and 
change of termini. 


The Peninenlar Electric Tight & Power Company. Or- 
laudo, Fla.—to supp'y electric light and power, construct 
electrical machinery aud apparatus, aud purchase and -ell 
electrical goods of all Kinds ‘Сарина! = stock, $'2,C00. 
кыйгы B C. Abernatuy, A. Macc allum and W. В. 

ucker. 


The К. Roggatt Manufacturing Company, St. Louis, Mo, 
—to manufacture electrical appliances. Capital stock, $25,- 
000. 


The Montrose Electric Lieht & Power Company, Mont- 
rose. Col. Cnpital stock, $20,000. Incorporators: E. Е. 
Kassler, C. M. Kassler aud D. P. Barnes. 


The Vinalhaven Electric Light & Power Company, Vinal- 
haven, Me.—to generate and «ell ра- and electricity. Capi- 
tal stock, $9,900, of which $300 18 paid in. President, George 
P. Ginn; treasurer, Н. L Hammond, both of Vinalhaven. 


The Sonth Bend & Elkhart Railway Company, Elkhart, 
Ind.—to build an electric railway in Elkhart and Misha- 
waka as we'l au over the roads between those cities. Capi- 
tal stock, $100.0 0 of which $10,000 is subscribed. Incor- 
porators: Arthur Kenedy, J. Мем. Smith, Frank Dun- 
naboo, A. L. Brick and DeWitt Dilworth. 


The Electrical Wiri.g Company, Orange, N. J. Capital 
stock, $15,039. Incorporators: Kurtz F ppley and William 
A. Johnson. of М est Orange: George W. Euker and Adolph 
J. Levi, of East Orange, N. J., and (Gustav A. Hornfeck, of 
Veron», N. J. 


The Cosmopolitan Construction Company, Chicago—to 
do the construction werk of the C smopolitan Electric 
Light Company. Capital stock, 9500, 000 Incorporators: 
Саг! Meyer, Charles R. Holden and Alfred S, Austrian. 


The Delford Electric Light Company, Hackensack, N. J. 
—to furnish electric lightin the boro: gh of Delford. in- 
cluding Oradel) and New Mi ford. Capital stock, $10,(00. 
Iucorporators: Hegh J. Grant, ex-mayor of New York, 
Kimba:l C. Atwood and John B. Lozier. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT IssvED MARCH 29, 1898, 


SLECTRIC RAILWAYS AND RAILWAY APPLIANCES. 


601,458. Electric Rail-Rond. Frederick W. Atkinson, 
Chicago, III. Fred Oct. 4, 1897, 

601,482. Electric Railway Signaling System. Barney Sam- 
uels, *t. Joseph, Мо, Rued May 6, 1896. 

601,212 Car-Feuder. George W. Douglas, San Francisco, 
Cal., assignor to the Market Srreet Railway Company, 
паше place. Filed Nev, 29, 1897. 

601,141. *af-ty-Buffe: Osr-Fender. John E. Jones, Kingse- 
ton, Caneda, aK HOr of one-half ty Howard з. Foiger, 
same place. Filed March <2, 1597. 


ELECTRIC LIGHTS AND APPLIANCES. 


601,248. Electric Arc-Lamp Philip F Krug, New York 
Citv, a-signer of one-half to r.rucst Unger, maine place. 
Filed Jan. 7, 1*97. 

601,851. El ctre Lighter for Gas-Burners. Ladislas V. 
Lewitzky, Brussels, В iginn, assig.or to the Com- 
pagnie Internati nale pour l'AiIumage et l'Extiuction 

| dustautauee du Gaz, same place. Filed April 15, 1897. 


ELECTRICAL MACHINERY AND APPARATUS, 


601,213. System of Electrical Distribution. William L. 
Bliss, Brooklyn, N. Y. Filed Oct. 14. 1897. 

601,2,6. ki rie switch. ОшопЗ. І latt, Bridgeport, Conn. 
Filed Feb. 2, 1897, 

601,402. Automatic Cut-Out. Henry F. Blackwell, Jr., 
Brooklyn. N. V. Filed Aug. 25, 1897. 

601,583. Electric Heater. James F. McElroy, Albany, 

V., assignor tothe Oousulidated Car Heating Com- 
any. Filed Feb 14, 1895. 

601,588. Rheostat. Frank к. Pool, Quincy, III., assignor 
to the Smith Hill Elevator Compauy, same place. Filed 
Jau. 81, 1898. 


ELECTRIC ELEVATORS. 


601,801. Safety Device for Electric Elevators. John D. 
Jhider, Yonkers, N. Y , assignor to the Otis Brothers 
& Cuinpany New York City. Filed Oct. 15, 1896. 

601,535. Elevator safety Mechanism. John T, Taylor, New 
York Оу. File! oct. 5, 1897. 


MISCELLANEOUS. 


601,257, Maximum Meter. Adrian H. Hoyt, Penacook, 
N.H Filed July 29, 1897. А 
601,246 Fuible Cut-Out. Ferdinand Schwedtmann, St. 
Louis. Mo. Filed May 6, 1897. 

601,318. R-gulator for Organs Having Electrical Air- 
Pumps. Lev! K. Fuller, Brattleboro, Vt., assiguor to 
the stey Organ Company, same piace. Filed July 20, 


1895. 

601.47. Means for Supportirg Electric Wires. Berjamin 
Du Bois Smock, Wickatusk, N. J. Filed Feb. 10, 1597. 

601,87. Electric Furuse: for Manufacturing Calcium (ar- 
bide. Corydon L. Wilson, Charles Muma. Jobn W 
Unge., lleury Schoeckloth, Ames P Brosius and Ло: 
кері C. Ku hel. Hol-tein, Iowa. Filed Feb. 13, 1897. 
Reuewed Feb 4, 1598. 

601,3 м, Catapnorice- kt etrode Support. Merrill W. Hol- 
liegaworth, Phitladeiptiia, Pa, аквідпог to the B. 8. 
White Dental Manufacturing Coiupany, same place. 


Filed Nov. 24. 1897, 
Frank OCanfleld, Boulder, Col. 


601.412. Wire-Hold-r. 
Filed O.t. 23, 1897. 

601,49 Clam pink buckle for Electric Line Wires. Au- 
gustus Н, Weikman, Palmyra, N. J. Filed Dec. 8, 1897. 

601,471. storage Battery. Charles З. Kauffmann, Chicago, 
III., assiguor to the American Battery Company, same 
place. Kiled Sept. 4, 1897. 
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TELEPHONE AND TELEGRAPH 


Some Good Contracts. 


The American Electric Telephone Company, Chicago, 
has secured a very large contract, covering apparatus for 
8,000 instruments for the Saginaw Valley Telepbone Com- 
pany, and the company is to put in an underground ays- 
tem at Saginaw, Flint. Bay City and Went Ray City. We 
understand that the spparatus referred to waa selected 
after a very exhaustive test of al! apparatus on the market 
and after the committees had visited all of the large in- 
stallations using independent apparatus. The company 
bas junt expressed to Seattle a 100-number Express style 
switchboard complete and one hundred telephones, to be 
used by a company at Dawson City, N. W. Ty. In this 
instance the American Electric Telephone Compeny's 
apparatus was in competition with the goods manufac- 
tured by the American Bell Company and sold through 
their Dominion agents at Montreal and Vancouver. The 
apparatus for Dawson City was all packed in very narrow 
bozes so that it can be placed on sieds and carried 
through the passes successfully and quickly. 

The West Penn Telephone Company has completed 
arrangements for constructing and maintaining a system 
of telephone lines between Washington, Pa., Canonaburg, 
McDonald, Burgettstown and other points along the Pan- 
handle Railroad, covering the western and northwestern 
portion of Washington county. Some of the towns named 
at present have no telephone communication witb other 
places, and negotiationa are pending whereby the com- 
pany will get communication with Pennsylvania and 
West Virginia towns through contracts with other private 
telephone companies. A metallic circuit will be main- 
tained and rates wil! probably be $15 per year for private 
and $24 per year forbusinens houses. 


The Utica, N. Y., Observer says that the farmers in the 
town of Niles, Cayuga county, are away ahead of their 
fellowcraft in other parts uf the country, for they have a co- 
operative telephone line in successful operation. Nearly 
every farmer in the to rn has a telephone iu his house, and 
when he wants to swap stories with his neighbors all he haa 
to do is to go to the telephone and ring them up. As there is 
no central station, when he turns ihe little crank on the 
"phone he calls up every man on the circuit. This is a 
disadvantage when he wishes to carry on a private con- 
versation, but it bas not broken any friendships yet, and 
all consider the telephone a great convenience. 


On beha'f of thecity of Bichmond, Vs., C. V. Meredith bas 
filed & petition fora writ of certiorari with the Supreme 
Court of the United States in the case of the city against 
the Southern Bell Telephone Company. Tbe questions of 
law involved areof great importance and general interest, 
because tbey very materially concern tbe extent and the 
limits of tbe power of municipalities over the construc- 
tion aud operation of telephone liues in their midst. 


The Bell Telephone Company has appealed to the State 
courts from the decision of the Railroad Commission at 
Raleigh, N. C., reducing the rates of tbe rental of tele 
phones іп North Carolina. The Commission has tue privi- 
lege of designating tbe county court to which appeal shall 
be taken. In the case of the Bell Company's appeal the 
chairman of the Commission has designated Iredell Bupe- 
rior Court. This court meets in May, when the case comes 
to trial. 


The city council of 8t. Paul has granted franchises to the 
Mississippi Valley Telephone Company for в local ex- 
change and tothe Minnesota Central Telephone Com pany 
for a long-distance system. The mayor has also signed the 
franchises. Both companies are already in possession оѓ 
franchises in Minneapolis and within six months expect 
to be ready for business. 


The Mississippi Valley Teilepuone Company has depos- 
ited $5,000 in cash with she city treasurer at Minneapolis аа 
earnest money for the fulfilment of the ordinance grating 
it a franchise to carry on a telephone service in that city. 
Within thirty days from March 26 the company must file 
its acceptance of the frauchise and a big bond or fore 
feit the money. 


The Omaha Wurld- Heruld basa despatch from Tecumseh, 
Neb., stating that the Home Telephone Company to be 
organized at Tecumseh proposes to make connection 
with the International Telephone Company. The Nebraska 
Telephone Company has already begun the erection of its 
lines in Tecumseh. , 


The Home Telepbone Company of Fort Wayne has 
been forced to extend its switchboard facilities. The net 
gain in phones in the month of February was 40. The 
directory of the compeny, just printed, is the largeat so far 
printed in northern Indiana. 

The Standard Telephone Company has, it is said, con- 
tracted for a telephone line from Kansas City to Marshall, 
Mo., and will build several long-distance lines in the State. 


Annual Meeting of the American Bell Telephone co. 


The annual meeting of the American Bell Telephone 
Company was held at Boston on the 29th ult. John R. 
Hudson was re-elected president, and the directors elected 
are: Obarles W. Amory, Thomas B. Bailey, Francis Hlake, 
Geo L. Bradley, Alex. Cochrane, T. Jeffe: on Coolidge, Jr., 
J. Malcolm Forbes, Henry A. Howe, Chas. Eustis Hub. 
bard, John E. Hudson, Chas. E. Perkins, Thos. Sanders, 
Moses Williams. The directors’ report coutaius these 
figures: Instruments in the hands of licensees, under 
rental, December 20, 1897, 919.151; increase during the year, 
146,494; exchanges, January J, 1898, 1,025, increase 58; 
branch offices 987, increase 1:6; miles of wire on poles 
827 815; increase 40,683; miles of wire underground 28 681, 
increase 47,833; mi.es of wire on buildings 13,776, increase 
1,182; miles «f wire, submarine, 2,675, deccease 143; total 
circuite 205,904, increase 81,:59; total employees 16,682, in- 
crease 2,257; total stations 384,280, increase 58,986. Toll 
lines—miles of poles 67,791, increase 7,288; miles of wire 
824,883, increase 56,017. The report says tbe number of 
exchange stations operated under the licenses of the com- 
pany is 884,230. This equals within a few thousand the 
aggregate number of exchange stations in all of Conti- 
nental Europe. Next to our own country comes the German 
Empire with 122,362 exchange stations (1896), and next, 
Great Britain with 83,816. In the U ited states con veres- 
tion is now bad by subscilbers over distances of 1,800 
miles, which is twice the length of liue anywhere else em- 
ployed for telephonic use. 

„The estimated number of exchange connections daily 
in the United States, made up from actual count in most «f 
the exchanges, is 8,099,472, or а total per year of about 
998,000,000. 

Tue number of daily calls per station varies in different 
exchanges from17 10 to 18, the average throughout the 
United States being 8 1-10, which is the same as the number 
reported last year. 

The average cost to the subscriber by exchanges 
varies according to the size of the exchange and character 
of the service from less than 1 to 9 cents per connection," 


The long contest between the Mutual and Iowa tele- 
phone companies in Des Moines, Ia., for the patronage of 
the business houses and residences bas now practically 
clueed, with a victory for the Mutual Company. The luwa 
Company is yet in the fleid aud is doing business, but it 
has less thau half the business of the Mutual Company. 

The People's Telephone line is being built f om Blount 

uille, Teun., to Fall Branch. The construction is being 
done by farmers and busiuess men aloug the line, esch 
individual buildiug two miles, thereby securing оре paid- 
up share. 


The personal tax assessment of nearly every corporation 
in Kansas City, Mo., including the telephone, telegraph, 
electricligbt, gas and strect railway companies, has been 
raised by the board of cqualization. 


E. A. Wiles of Randleman, N. C., is said to becontem- 
plating the estab Jishment of a telephone system in Ashe- 
boro, N. C. 


James Olark is considering the construction of a telo- 
phone system at Eddyville, Ky. 


New Companies Incorporated. 


The Kibbie Telephone Company, Kibbie, Mich. Capital 
stock, $10,000, 

The American District Telegraph Company, Dayton, 
Capital stock, $30,000. 


The Worcester Telephone Company, Snow sang 
Capital stock, $2,500. Incorporators: О. J. Purnell, W. © 
Powell, W. F. Johnson, J. P. Moore aad оће! =. 


The Canadian & Cheyenne Telephone Company, Cans- 
dian, Hemphill, County. Tex.—to construct and maintain 
telephone exchanges and а telephone liue from canadian 
to Cheyenne, Ok. Capital stock, $2,500. Iucorporators: 
Robert Moody, George Gerlack and D. J. Youug. 


The City Telephone Company, New York City—to oper 
ate a telephone and telegraph system in and about New 
York City, New Jersey, Pennsylvania and Southeru as 
England. Capital stock, $100,000. Directors: Tbouws^ ™ 
Bowen, F. D. Britton, W. F. Chester and ſaoob Schwartz. 
of Manhattan borough; W. J. Scott, of Richmond; J. H. 
Hingle, of Rutherford, N. J., aud W. J. Kelley, of Jersey | 
City. P 

The Denver News states that a telephone company T in, 
corporated on the 23d ult. to operate in Rio Grand-. in 
eral, Saguache, Conejos and Costella counties, with iu 
quarters at Monte Vista, Col., the object of wbich i$ 


0. 


“ ” 

bring all the towns of the San Luis Valley wer i 
: irectors: 

reach. Capital stock, $10,000. D : ak : 


White, Henry D. Abrams, Albert M. Isbell an 
Horn. 
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Hi ^ ELECTRICAL SECURITIES. 


ані мъ The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Buxcrarcrry from a variety of sources 

ol the 4 t care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
aha Be га 1 have brought to their attention any inaccuracies readers may discover in these columns. 
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de Stock owned by Brooklyn Rapid Transit Company: road operated by Brooklyn Hte. Co. Lenses to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, a£ $215,000 per annum 
Ках f Stock owned by unty Traction Company; road leased to Nassau Electric RR í Leased to Metropolitan Street Railway for 18 ҳоп stock. ° 
| g Owned by Atlantic Ave. RR. and leased to Nassau ; Leased (о Met. 8t. Ry. for 99 years from April 20, 1992; € % first years, 8 & thereafter 
TA per on outstanding capital paid as rental by leasee— West Chicago St. RR. Co.; Leased to Metropolitan Street Railway for $145,000 per annum. 
T d 4 поо! stock owned by No Chi Street Railroad Company. Г l Leased to дорог Street Railway for 18 per cent. on capital stock, Re ш 
pots "e by lease Onfeago West Division Railway, Ohicago Passenger Railway, and] m Controlled Ly Third Avenue Railroad by purchase MORE 
ph 8 сабо Бап А o 


- 


el pany. n Dividends of 134 & yearly nteed by Consolidated Traction Oo dp s Ln 

aa sani paid on putetanding а tal. as rental by 55 Chicago Streeti) o 8 » Cent., Ове, D uesne, Furt Pitt and Pitts’h Os 
Td Railroad pen 1 $025,100 of stock owned by West Chi Street Estlroad Company. p Leased Company for annum on par val "e 

stock owned West. Division way Company: 5 % on . q teases о Коп Ttt raton Company for 8X on 99090 capita stock. So — 


V 
og = guaranteed by West Ratieoad : r Consolidated Traction pany for 4 tal stock after Ostober ° * _ 
an i Cineinnati St, Ry. Qo. мы ршген the . beine iis bonds: s Leased to Consolidated Trsetion,Ocmpany’ for T % on вары! йозагын ОХОО > = РЕС 
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PASSENGER RAILWAYS. | TELEPHONE AND TELEGRAPH ООЗ. 
| Capital Stock. Capital Stock.. 
~ Bate and Date of and Date 
E NAME. — Par Antherae v) Issued. Last Div. Bid. | Asked. NAME. : Par алега Issued. Last Div. 


100| 60,000,000) 98,650,000/43¢ % Q., Jan., W. (20 | 
100 i oe 17. 8, 64% „ 


Boston, Mass.—Apr. 4: 
American Bell Telephone Oo....... 
Erie Tel ph & Telephone Oo.... 


New Bedford Mass—Apr 4: 
Union Street Railway Oo. . .. 100] $850,000! $850,000[2 X, Feb. '98. 


3 : 26 „ „ 060% [Ig An. . 
Northampton, Mass Арг. 4: New England Telephone Co... -| 10, 594, 600 10, 504, 600 fl. 80 5%, Feb. 98. 12 lil 
Northampton Street R rr. 100 800,000 228,000 4 % A., Jan., 98. | | ES 

MUS D. New YOPK.—Apr. 4: 
Omaha, Neb. icd American Tel ph & Unable Oo...| 100| 14,000,000| 14,000,000/1XX % Q 
Omaha Street Hy.......... ...... 100 5,000,000| 6, 000, O0 TE ntral & South Am. Teleg. Oo.....| 100 6,500,000 Q. 

MAD *Oommercial Cable Qo... . . . . 100 1 
Paterson. N. J. —Apr. 4. 254 X guar.|]00 1,000,000] .. 2 8. 
Paterson Ry. Со... 6 % „%% %%% %%% „% %%% „%%% 66„6„ 100 1,250 000 1,250,000 *e99060090909090990090 6,070,000 $; Jan.., *08. E 
Providence, R. 1.—Арг. 4. p 8,000,000 že 
United Traction & Electric Oo .....| 100| 8,000.000| 8, oo0, 000 4 &, Jan. '98 ican Тегорвопе 9 2,000,000 A -—- 
Philadelphia.—A»r. 4: sperat Ж Чынын Pelee” ы, O | 10 Bde учю. 

Д eg. .guar. 4 X 2,000,000 В 
Fairmount Park Trans. Со...$20 pd. 60 2,000,000| 1,770,000/2 °; Dec. '97. Postal Tel ph Cable Co......... 15.000.000 € Q. 
Hestonville, Man. & Fairmount. ...| 50) 1,966,100 1, 986, 100 2% , July 15, '97. ut'n& Atlantic Telg. Co.guar.5 X `950 000 2k 9 8. 
Hest'nvl'e, Man. & Fairm't..6 X рѓа. 50 6583.900 1588, 900 ? % S—Jan, 10, 98. mmereial Union Tel pb Oo... 600.000 27 8., Jan. 1 88. [16 
aFairmount Pk. & Had. Pass. Ry. 50 800 900, 000 8 % Feh. 1, 98 estern Union Tel á En i ., Jan 198 
Union Traction Оо... $1254 pd| 50 30,000,000 23,990 450 3 tDiv. guar. by P eleg. OOo. N 
6 ectric Traction eccccosoescesa|] QUI „ с hh 
Frank lord & Во» EE Paa Ri m a 1 $id bas K- Apr. 97672 Miscellaneous.-Apr. 4: р 
eFrankfo ushwar 2| [1,875, sba’e А—Арг. American Dist. Teleg. (Phila.)..... 400,000} ...... [1% Q., Feb. 98. || 
fLehigh Avenue Ry. Со......... 50| 1,000,000) ........: ..... m 47 eve Bell Tele h. Co. of arada "E 8 168,000 8 168,000 2 д 8 pre 96 
fLomberd & South Street Ву... 28 . .. 1,000,000| А. & О. 89 | 90% | Chesapeake & Potomac Telep. Oo. , ' 
dSecond & Third Streets Ry....| 50 1771,076|$9 share A, Mar. 97/265 | .. Chicago Telephone Co.............. DO ee uod 
cPeople's Traction Oo.......... 5010 000] +6,000,000/8 %, A., April, 97. ... 2 Central Dist Prig & Teig.Co.(Pgh.). n 9 00 өөө 
Germantown Passenger Ry. . . 50) 1,500,000| 1572, 3800 55.25 share—1898. |184 | 135 Empire & Bay States TA , М I 
wGreen & Coates Passenger Ry.“ 50| 500,000 |150,000:3 % Jan., 1898. ` |182 | .. Hudson River Telephone Dor. бо: 100) 3,000:000] 20000001 X Q. 
^Peopie's Passenger Ry. . . com.] 28 1,500,000] [740,000] .................. or | Ges Ne Talaowanh On Quz. И Алл! Q. 
N People's Passenger Ry. fd. 750,000] 277, .................. 125 
Philadelphia Traction Co.. . 50] 30,000,000 000,000 4 % S— Oct 1, 97. | 79% ses 
(uet mental Pase, Ky... Шаг 50] 11050000) 5.000 86 share duly er. 186 
iQontinen ass. Ку..... guar.. : 580, 000 86 s uly, '97. ” 
"Empire Passenger Ry. Co... .. 50 '600,000| [600,000 W.... ln. |. ELECTRIC LIGHT AND ELECTRICAL МЕС. cos. 
;Pbiladelpbia eng Pass. Ку.....] БО) 1,000,000] 1475, 000 57. 50 share July'97|176| 180 | nnn 
jPhiledelphia & Gray's Ку. KR. 50 1,000,000] 298,650 88.50 share July 9/7 86 ee Boston, Mass.—Apr. 4: 
{Ridg. Avenue Passenger Ку... 50 750, 000 420,000/$12 share, July 97. 80 Fort Wayne Electric oo 
ikuiiadelphia & Darby Ry.guar.| 50) ........ 200,000|$2 share July, 97. Ft. Wayne Elec Co. T. Sec. Series A. 
ji7th & 19tb Ste. Pass. Ry.guar..| 50) ........ 250,000 1% % 8., July, 97, 17% General Electric Co......... ..com 
JT hirteenth & 15th Sts. Pass. Ry.“ 50 1,000 ican Goo sii sh. A., July, 87.276 Genera! Electric Co td. 
{Union Passenger Ry. Co . 50| 1,500 900,000 $9.50 shre, July 97227 | 228 [T. н Elec. Co. T. Secur.. Series D 
jWest Philadelphia . RV. 50) 750 1750, 000810 share, July '97 225 | 235 Westinghouse Elec. & Mig Co. oom. 
. V.—Apr. 4: Westinghouse El. & Mfg. Co. ptd. 
Rochester. N- Y-—Apr Westinghouse El. & Mfg. Oo. kasoni 
Rochester Railway Co.... . . . . 100) 5,000,000) 5,000,000) ............ 15 20 New York.—Apr. 4: 
Reading, Pa.—Apr. 4: | Edison Elec. Il'g Co., New York.. 000 
ij Reading Traction б, РЧР РИСНА Ке 1,000,000 1,000,000 Semi-an.,Jan. & Jy 15 НИ *Edison Elec. nig Co., Brooklyn. 000 
kCity Passenger Ry. . ...... .. . 50 350,000 850,000 Jan., 98. 112 .. Edison Ore Milling Co „ 
(East Beading Electric Ку............ 50| 1,000, 500 11,000,000 Jan., '98. 64 M Poison ресе COME Оо......... „ 
Apr. 4: enera ес c ecoccosceeecees COM. 000 
St. Louis Mo. | General Electric Co. ............pfd. 000 
Fourth Street & Arsenal Ry........ 50| 800,000 150,000 ............ - .. Interior Conduit & Insulation “* 000. 
1 Avenue Ry. Co...... 50 400,000 400, 000 2 % Dec., 1888 - United Elec. Lt. & Pow. Co... . p es 
Lin ell „6 „ „ „ „„ „ „„ 652 2 „ 6 „„ „ о о 100 2. 500, 000 2, 400, 000 1 9 Jan.,98 120 122 . d 
National Railway Оо............-...] .. | 2,500,000) 2'479:00011 44 Jan.,'98 . | .. Pittsburg. Pa.—A»r. 4: 
Cass Avenue & Fair Grounds .. 2,500,000] 2,500.00 ne ....... ир si ilegheny County Light Oo........ 500 
ed . ооооое 669000000 оовоое 2 2 10 OA 1,500,000 4 Ln Oct., 7 90 110 East End Electric Lig t Co. 669565 6 800 
t. 8 „ „ „ „6 „„ „6 „ соогоо овое о о 1 | ; 2,000,000\2 Р Jan. 98. 105 ' 
Missouri RR... ооооо оо ED 50 2,400,000 2,800,000 155 м Jan., '98 170 17214 Philadelphia, Pa.—Apr. 4: 
People's RR. Oo. . . . . . . 50) 1,000,000} — 800.000/50c., „89 S " Edison Electric p ©о........... 2.000 t р 
Southern Electric Ry ere 2m 105 500.000 500,000) ꝶ ; i 52% ые Storage . Со com: $500000 ...... I. 
Southern Electric Ry. "| 100) 1,000,000! 1,000,000 | 1% %, Jan., 98. 00 1025 ectric Storage ry Co... i 
St, Louis & Suburban Ry. . .. . . 100) 2,500,000 2,500,000 . ^ |Penna. Ht., Lt. & Pow. Oo....com. ee ax 
Union Depot RR. э 6 6 „%%% „% i—ni „6 100 4,000,000 4,000,000 8 % А., July, *95. aa 175 Rees x а тот. 20, 8 8 ga 5:000 
КА orthern Elec. Lig ower Co.. И 
San Francisco, Cal. Mar. ee Southern Elec. Light & Power Oo..| 10 6200 
Oalifornia St. е ВВ.............. . 100, 1,000,000) 6000, 000 50c. monthly. | 110 
Geary Street Park & Ocean КК...... 100: 1,000,000 875,000 $2 50 share, '96. | 50 Miscellaneous.— Арг. 4: 
Market Street Ry... . 100, 18,750,000 18,750,000'Q., 60c. per share, | 5274; 53 Brush Electric Со............................. 50ol . |... 
Presidio & Ferries RR. 100 1,000,000! 550,000) .................. 8% Бике 88 5 Elec B Co... : . 
. son g. z easosoce 
Scranton, Ра —Apr. 4: | | Eddy Electric Mfg. Co. q 2 : 
Scranton Railway Co... .. . . . . 50, 6,000,000 2,500,000: .................. ‚ 10 12 Hartford (Conn.) Elec. Light Co : 
т Scranton & Carbondale Trac. Oo.. 100 500,000) 500,000: .................. | 18 [Hartford (Conn.) Lt. & Power Co. uk 
m Scranton & Pittston Traction Co.. 100 1,050,000! 1,050,000 ji = аы сег сбора ) R..) u Со.... x 
Я arraganse ov., R.I. ec. Co. 8 , 
Springfield III.— Apr. 4: Rhode Island Kier Protec. Oo....... 276 ЗОО 
Springfield Consolidated Ry ......... 100) 750,00 750,000 . . .. . . u [Royal Elec. Co. (Montreal) . ee у 
у Toronto (Canada) Elec. Light Co. . 100 1 ООП! 1 лак 
Springfield O.—A»r. 4: | Thomson-Houston Welding Go. 
Springfield Street Бу....................... 100 1,000,000 1,000,000) .................. .. 2 [Woonsocket (R. I.) Electric Co 199) о... . 
Springfield, Mass.—Apr. 4: a : 
Springfield Street Ry................ 100 1,200,000 1, 166,700 8 % A. 205 210 ALLIED INDUSTRIES. 
Toronto Canada.—Apr. 4: 
Toronto Ry. 07, MT 100 6,000,000 6,000,000 134 % S. 95 951, Boston Mass.~— Apr. 4: 
Montreal Street Railway Со..........|...... 4,000,000, 4,000,000) 4 % 8. 297 238 American Electric Heating Oo......... 50 10,000,000 
Street Ry. & Illu'g Properties... pfd 800, 000 
Washington, D. C.—Apr. 4: . А United Electric Securities Co.. . pfd. inet 
че а Tasten Co. 100/412,000,000] 12,000,000 . per sb, Get. 97.| 72224, 72; New Y OPK.—Apr. 4: 
Columbia Hy. Co........... sececesse| DO, 400,000 400.000 6 X 70 | 75 Consolidated Electric Storage Oo... T 
Eckington & Soldiers’ Home Ry... 50 07,000 652,000  ............ 13 | .. [Edison European. —MÀ e „ 
Georgetown & Tenallytown Ry..... 50 200,000 200,000 зоосоосооес е о eee ee Saf Oar Heating & Lighting Co.. FROM 
Metropolitan KR. Co... 50 1,000,000 458 900/235 % Q. 116% 117 (Worthington Pump CO. com. 5.500.000 
I Worthington Pump Co. pid 2,000,000 
Worcester, Mass.—Apr. 4: d 
*Woroester Traction Co........com,| 100) 8,000,000) 8,000,000| . . . . 16% з Philadelphia, Pa.—Apr. 4: 
Worcester Traction Co. 6 % pfd.| 100 20000 2,000,0003 % 8., Feb., '98 98 Acetylene L. Н. & Р. Oo......$85 pd. 000,000 
Worcester & Suburban Street Ry...| 100; 550, 542,500 4, &. 1897. 85 |... гене Pneumatic Trend. L NE 500,000 
= : mprovement Co. .scrip. 000 
Wilkesbaprre, Pa.—Apr. 4: Welsbach Commercial Co com. 000 
Wilkesbarre & Wyoming Val. Trac.| 100 5,000,000) 5,000,000] 1%, Jan., 97. 24 | 29 A opah Commercial Oo......pfd. '500,000 
m elsbach Light Coo Moi { 
$ Unlisted, f Fald ш t Full paid. | | Outstanding. Welsbach Light Oo., Oanada. ...... 600.000 
Leased estonville, Man. rmount Passenger Ry. for 6 & on stock : 
b Consolidation. {Electric, People'sand Philadelphia Traction 5 Fixed charges Plttsburg. Pa.—Apr. 4: 
and all indebte ness of constituent and leased companies assumed by Union Traction Gom-||C@rborundum Mfg. Oo 200,000 
M End сос tandard Underground Gable Оо... 100| 1,000000 
8 o 
f van AE Pas 3 Miscellaneous. Apr. 4: 


Barney & Smith Саг Oo.......com. FE 
Barney & Smith Oar Oo........pfd. овоо о е 
Billings & Spencer Co.............;. Kc 
Consol. Саг DOR MDE OO. iae у... 1,250 


e у. 
Lease to kford & Southwark Passenger Ry. assumed by Electric Tracti 
а Mod to Electric Traction Company. 4 : on Оо; 
Controlled by Frankford & Southwark Passenger Railway. 
{ Lense to Peoples Passenger Railway at $5 per share. 
{ 


ority of stock owned by People's Traction Company. 
2 Union Traction бош рылу. кез? 


{ Lease transferred to Union Traction Company. . . 00M, ——y—ͤ— 

4j Leased to United Traction Oo. ata rental of $10,000 per an. in 1866-7-8, $20,000 p. а. in Oo............pfd е... en 
1699-1900 end $80,000 per annum thereafter, payable semi-annually, rental declared as a divi-{|#ill well-Bierce Oo.............00m. i ores 
k -Ann ; оооооеосорооео е о CE E E о. 
as Dividend ot lo guaranteed by Reading Traction Compeny. ults Belting Оо....... +00090 “Р . 

} Dividend of 6€ % guaranteed by Reading Traction Company. „ v Saks ORE 

m Leased and opere by tbe Beranion Railway Company, formerly Seranton Trae. . 1 | 


ES n X 


x i 
J 2 ы — 
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BONDS. 


ш 
B" 
ia. GER RAILWA 
LN ii jd 9 7 № Y. 
{ | um — LI 
Auth 
SQ ny, N. Y. we} periods. | Bid. AILWA — 
44 Date о! Quotation—Apr. 4 Asked. . s 
N i The Albany Ry. т. 4. 1898, NAME. Amou 
NC The Albany Ку. — mig. бе| e N Authorized E 
| умит Turnpike ЕЛА mtg. 5s $500,000 9005 1905 Dat ew Orleans L | Issued. Due Interest 
90 /atervleit T & RR. lat m .| 750,000 27,500 |1 1982 € of Quotati а. "e periods. В 
Š Ac urnpike & tg. 6s ' 930 dis Canal ation— i3 — | 14. Asked. 
. City Rail RR..2d m AA Ж Men D line J. & J. i) Hes Cree Mar, 28, 1 — P M MM. 
М ec way Co. . o A 150,000 850,000 1919 maw mit | 8 City RR. BER cite а= Ф — 
n à terest b Al е 5a ARE 150,000 1919 M. & N. 211715 өөө Nae Gn City RR. a np mtg. 6a. $150 000 
{7 Princi , by Albany R е M. & . wOrlanz Gite Bie mtg. 6s , 
Sas 1ч y Ry. Со » du N. |*1 . ns Ci Con . $150,000 
20. $ Al and interest « . — 15 tN. Orl’ ty RR 8. mtg 5 6 6 6 0 оф , 191 M 
i ios ml. | fl Ape UN таш: өы. Ыс 
Baltimo rleans Rai rrollton RR st mtg. g. — 6,500 э i 1943| J * i TTT 
Ре tSt. Cha lroad C .2d mtg. J 5,000,000 99,000 1908 T J. s...» 
i Date of 9 БОО, ES M GU ae M p 850,000 28 1948 Y 2 2 "110 
Pag Balti pr. 4, 1898. leans Cit 3 1st. mtg. бв. 800,000 000 1907 F J. 10 
DEO — Semen If i-r КАШ imm ND ref v 
i | ,..1s$ mtg. ,000 outstand g. b ; ,000 : etes 
Baltimore T on Co....... lst Е. 5s. 2,000 000 nding. onds. 1906) J. & 
| Bal Tc On. Batto div ie Imp. E. 6n, 1,500,000 2,000,000 191 M. & „„ į өө 
| tBal. Trae. Co Coll. T v. let mtg. g. 59 ‘oon: | 280: 000- [1991] 8 & N. | 15 Atla Quotation 
абое Traction ee mtg 27 1,750,000 | 12800 1901 a = N. | 115 116 Atlantic Ае, вык Арг. 4, 1898 
ntral Pass. . Convertible 5s. 750,000 ‚750,000 |19 & S. | 102% | 103 ТА у. (В yn).. ] 
) {бинте Ry. Co.... rtible 5s. 12| J. & — 103 Папи rookly Imp. 
f Pass . Ist mtg. 6 800000 | ш... 190 J. D, | 114% ' Bro’ c Av. (Bro yn).lstge g. 5s.| 1,500,000 
: ty & Suburb y. Oo. Cons. m g. са ^| a |J.&J. 10 2 1 o'dway & okiyn). Coni, mig. bs. 759, 1.500 
M A La e EU Ry.... „Ist Ld g. 58. 601 000 117.000 5 ^ N. & M. | 10872 48740 року & 14 70 Ave. Ist cor ons. mtg. 5s. 8 о 88 1934 . & J 
pee Metropolita a TII isto E 5 8,000,000 580,000 eri J.&J | 11 379 ! ee oes way & 7th Ave..... 18. mtg. g. 5s 2 1 966,00 1909 M. & 8 
- MFG "т п у. (Wash.). 1st Men a 1,000,000 199205 ves x N. 11 | 11 e Broadway Surface... e ah " mes: Bs. pem 2650. 000 Уг cA & 0. 10 
— he bonds of ‚к. 56. 1,850,000 ,000,000 |1942| М D. | 1133; Р! ре Зиг{все,........... 1 g.5s.| 500, 1,500,000 .& D. 108 
| Oo., the Cit ei Baltimore T 1.850.000 1925 M&s 110 1141; Brooklyn City I vere se st mtg. 5s.) 1 000 500. 1904| J. & D. ‹ 
, ' S. i Sp ks sok nas 2d «.| 1,125,000 ,000 |191 р, 120 
Lake Roland E Suburban R raction F. & A | He: ‹ rooklyn Cite ‚ Co..1st mtg. 5s 1 ' 1.125.0 4| J. & J 1 
еу. у. and th 117 Brook! у & New cons. .| 1,000,000 ,125,000 |1924 . 07 
the Baltimore C were all assu e 119% B yn,Bath & ewtown..]1 mtg. 58. 6.000 1,000,000 ones 108 
1010010 eec onsolidated R med by | Боо Не! 1 W.E. AD e mtg. 5a. 2888090 6.000.000 1905 Че TM 114 
= . row to reti у. Со. rooklyn , ghts RR ы en.mt j - ,000 2 ' 1941 T see 
VL С relst.mtg Bro , Q's Co. & Sub'n. Ist g. 58. 1.000.000 ,000,000 |1 ay Да | *107 
i Boston .mtg.bds. Br oklyn, Q's C oc k Bani .mtg.5s.| 250. 448,000 939| J. & J. 11 
* * ы JD. . 000 id 1933 ? 5 
| Date of , Mass. егото Ha ‚Со-& Bub'n st mtg 58. 8,500 250.000 J.&J 116 
Quotation — eecker & pid Trar »Ist con 500.000 | 8,500. 1941| A ч 
А tLynn & Bo Apr. 4, 1898 Cent P' r St. K Fult’ isit...... в. 58. 4.500.000 „500.000 194 40 85 
Fed.) West End ston RR. lst j ‘Cent k, N. & E R. Fer'y Im 58. 7,000.000 2 750.000 19 ПФУ * 
| Wes End Street RY... +: | r PM A є а " А Ы 94 * LE 
West End ы = — . · 22 TA Sei g. ba: 5,879,000 | 3,702,000 Con 1 EUER IN 700.000 5,181 000 a M. & N. 106 
А 11,674 000 in pha dbi — Deben. а 8,000,000 3.000.000 1924 J. & р 2D. Dock mer Brooklyn R. Ist mtg. ба 200,000 1 000 1900 J — s» 90 
MM Src es — S a AMER, mim EN R ape HUE | допо манд E 
Я | М. &8 T tighth Ау. F '& Bat'y F mtg. g. 5 ' 800, 22 M, & N 
M Charlest nies. & S. 107 42d 8 v. RR. Co y RR..scri g. 58 1,000,000 000 [1903 & N. 115 
| on S. ses 12d § t., Man. &S .....Cert. i scrip 5 %. 1,100. 930,000 J. & J. 122 
| Date о) Quotation — A C. vibe emg & T он. Ha ee at 6 %. 1000000 1:200,009 TS S & D. 105 
eM: Enterprise pr. 4, 1898. Metric & Pav. Fe: v. 3 wate: inc. 6s.| 1,200,000 ,000,000 |19 KA. 117 
Sa harl Street RR.. Se opolitan St R erry RR. Ist g. Inc. бє. 1,500,000 1.200.000 14 F. & A +108 
о тиби) 12 . Xm mtg. 56. 500,000 Борон Avenue Ry Co..g. m. Ioco are 5,000,000 1,500,000 pA M. & 8. ides 
Uy Charleston St. Ry Co. 850,000 47,000 11906 J. & J Steinway Ry. Ry... oF rone mig. 2. 1800 000 150.000 |1997 M RS ‘OL 
Chi Co. „ гру дь ү б South Ferry R 8 Se Deb. 55. 600,000 1.600 1997 F. & A. 1 
х р Д | a 5 0 0 0 А venue RRR. B. 68. 1, 800. M. & e 
: Ohícago beri 4, 1898 Twenty third Street K Sor caet aur. 5s. 98050 100.00 1009 J. & е 115 
` Chi . н 4 U "third Stre РТК 1 . E. 98. 5,000,000 000 1919 J. 105 
саа Passenger Ry. Ist mtg. 4248. 6 000 1 — n E Miet st mtg. ба, M =. 5,000,000 nd берл 117 
93 Passenger Ry...Co Ist mtg. ба. — ,000 | 4,619,500 | estchester Elecirie RR „ 150,000 sits a pel 107 
b cago & So. Side R y...Cons. mt . OS, 400,000 4 R 1901 J +$1,085,000 1 tlectric RR. Ist mtg. 58 2 000 150 000 1909 J. & J. 
e OM RH TNI 7.85 855 800.000 1905 F. & A 10174 | 1021; wor MEMON тейге кен e 58. 500.000 2.000.000 1942 F & J. 128% 
С cago West Di d зе sive ce FE. 08. К: ‚000 E ' 1929 . a 103 2 850 000 e gen. mt А X 500 1942 F & " Ре 
T ke Street E v. Ry. dia ES 48. 1.500 000 í 500,000 9 J. &D 4 Ae | obligati d in escrow Е. ‚000 1948 J - А 108 
1. 5 Metro levated RR os AB mtg 414 { ' 750 000 1929 * v & ст | 949595» ionas. to reti . & Т 106 
р. W. Sid Ist уь, 4,040,000 ‚000 1907 0. §$552,000 re maturi . 
К North ide Elev. R mtg. g. 5s 4.040.000 13 J.& sis |: 000 in e ring 105 
SEE Chica y..lst „| 7,574,000 ,000 || J. ; ‘ itg. bo scrow t 
| North Chi go St. RR. mtg. g. 58. 15 000. 8,781,200 932 J. & J аан n. пая, о retire Ist 
g North Ote St. RR. » 2 mtg. 56 peces 15,000,000 1928 2: & J. | 04 1% nes í treasury $30 and 2d 
ore . 7 : , ,000 ' 19 о | A р f Itn LA 1 Gua + ? ,000 
North Ohicayo Oity Ry indeb. 68. 500,00 8171000 1906 J. АА. ОЕР??? r. by Union R 
West Chicago $ City Ry.....c Ist mtg. 68. 500, 9 508 ы. ЫШ am i: Tor n Ry. Co. 
; West Ch cago St. ÈR. “+. .consol. 44 ° 9 ,000 500. ‚ 191 1! J & . 03% 0. | р onto Ca 
i icag e t 2%. ,500,000 0 ,000 1900! > J. atom Ао. | ate o лааа 
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EDITORIAL NOTES. 


The Van De poele trolley pat- 
ent No.495,443, oontrolled 
by the General Eleotrio 
Company, has been deolared 
invalid by Judges Wallace and Shipman of the United 
States Circuit Court of Appeals. This patent ап! а 
prior one granted to Van Depoele in 1890 have been 
in constant litigation almost from the day of their 
issue. In an editorial which appeared in ELECTRIC- 
ITY, July 28, 1897, we gave in detail a history of 
these patente. As the principal one 18 now declared 
void it might be in place to again relate the various 
steps which led up to this revent and final decision. 
A suit was brought in May of 1893 by the Thomson- 
Houston Company, a branch of the General Electric 
Company, against the Winohester Avenue Railway 
Company in Conueoticut and the Westinghouse 
Company for the infringement of the Van Depoele 
patents No. 495,443 and No. 495,383. The claim 
made by the Thomson-Houston Company was that 
the former covered broadly the combination of a 
car, a track, an overhead conductor, a contact device 
supported at the end of a long swinging arm bearing 
against the under side of the conductor, and a tension 
device for pressing the contact up against the wire, 
and that the 495,383 patent covered a turntable device 
in which the trolley arm wasmountel. Afsera pro- 
tracted and expensive contest between the above 
mentioned companies before Judge Townsend of 
Connecticut in December, 1895, the 495,443 patent 
was sustained, but the patent for the turntable 
device was deolared invalid. 

This defeat of the Westinghouse Company was one 
of, if not the principal reason for the combination on 
patents of the General Electric and Westinghouse 
com panies which immediately followed. The patent, 
backed as i$ was by the opinion of Judge Townsend, 
at once became the main instrument in maintaining 
au oppressive monopoly against all outsiders. Ipjunc- 
tions were obtained against manufacturers of rail- 
way apparatus and against railroad companies all 


Courts End the 
Trust Monopoly. 


-over the country, and among others the Walker Com- 


pany of Cleveland, O., were enjoined. In one 
case а company settled with the complainants by 
paying $100 а car, or $20,000 for the right to con- 
tinue to use the equipments on 200 cara, 

The Walker Company of Cleveland however refused 
to give up the fight, and appeared as a bidder for a 
share of the trolley business of the country. Con-. 
sequently, in 1897, suit was brought by the General 
Eleotrio- Wcatinghouse combination against the Hoos-' 
ick Railway Company, equipped with Walker ap-' 
paratus. The attorneys for the Walker Company 
determined to oppose the motion for injunction on: 
the ground that the Van Depoele patent 495,443 was’ 
invalid owing to a prior patent having been granted 
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Appeals. 
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Vav Depoele, covering the same invention, in 1890. 
When the motion came up before Judge Coxe in tlie 
Cirouit Court, Judge Coxe followed the decision uf 
Judge Townsend aud granted the injunotion, An 
appeal was taken from this decision to the Court of 
. The plaintiffs claimed that the earlier 
patent was intended to cover the switching arrange- 
ments and the latter the under-running contact. 
This court, however, decided tbat the so-called broad 
Van .Depóele trolley patent 495,443 was invalid on 
the ground that the prior Van Depoele patent of April 
1, 1890, was for the eame invention. The owners of 
the patent then shifted tte ground of attack to two 
of its othér claims, endeavoring to gain a favorable 
decision in this way. pus 

In February last, Judge Lacombe of the United 
States Cirouit Court decided in favor of the patent 
on the two new claims. The decision just rendered 
is in the Union Railway or Huckleberry Road”? 
case. It was decision on a motion for à prelimi- 
nary ivjunotio з, restraining the Union Railway - from 
using the Walker Company's apparatus, but it is 
nevertheless controlling and conclusive with respect 
to the validity of the patent, and no appeal ties to 
any higher court. The earlier patent is still in force, 
but ite o'aims are so narrow that it is pfaotteally 
wortbless, at least so they were construé&lRAghe 
Circuit'Ceurt of Appeals in the “Elmira “ case. 2% 

The recent decision makes the last controlling 
patent owned by the Trust worthless. In the General 
Electric Company's statement of its condition, 
recently filed* with the Commissioner of Corpora- 
tions in Boston, among its assets the patent rights 
are valued at $8,000,000. It is safe (о ғау that the 
patent rights 'ówned by the General Electrio Com- 
pany are worth at the present time but very little. 
x & яў 


From all accounts, the 
Trans-Mississippi and In- 
ternational Exposition, 
which is to be ‘held at 
Omaha from June 1 to 
| | November 1, 1898, will 
be а gréaf success. No efforts are being spared on 
the part df the management to make the Exposition 
everything that could be desired. The electrical 
features especially are bein given careful attention. 
The lighting of the grounds and buildings has been 
consigned tothe charge of Mr. Luther Stieringer, 
the well-known electrical engineer, who acted in the 
capacity of consulting engineer at the late Columbian 
Exposition in Chicago. | 
In'the Mashinery and Electricity Building it is 
Proposed to exhibit all the latest electrical and me- 
chanical devices that are being manufactured both in 
this country and abroad, and undoubtedly many of 
the inventions that bave been creating wide attention 
dt late will form some of the attractions. | 
' The illumination of the grounds and buildings at 
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already mapped out into suitable equares, the never. 


night will in all probability be one of the most inter- 
esting and striking features. A careful study of the 


* illuminating plan shows a great array of incandes- 


cant lights. It is proposed to outline every building 


"with the glowing bulb. Along cornices, around 
windows, on pillars, domea, and at the water edge 


. ineandescent lights will shine forth. 


At tho 


west end of the lagoon, the salient points of the 
· arehiteoture forming the Government Building will 


be made distinct by eleotrio starpoints. On either 


side the colonnades connecting the Government 


Building with the neighboring buildings will be de- 
fined by pillars of light. The Fine Arts Building 


with its domes enoiroled with lights should make 


, an attractive spectacle. 


But provably the feature of 
the nightly illumination that will attract the most 


attention will be the eleotrio fountain, designated 


Nautilus. The latter, located in the center of the 


Mirror (a small lake) and surrounded by electric 


ligbts, will be constantly bombarded from an invisi- 
ble source with light ever changing in color and of 
great intensity. 
The Traps-Mississippi & International Exposition 
should prove of inestimable value from an educa- 
tional as well as an industrial and commercial stand- 


point. 
| + x * 


In a recent issue of the Chi- 
Locating cago Times-IIerald, Professor 
Submarine Mines Elisha Gray, the inventor of 
by Means of the the telautograph, desoribes 
Telautograph. at some length a very in- 
genious arrangement by 
which the telautograph could be adapted in coast 
and harbor defenses for locating the exact position of 
an enemy’s vessel. In other words, by means of 
suitable electrical connections the device would 
serve as a range-finder. Referring to a conversation 
on this subject held with an army officer some years 
ago, Prof. Gray says : 

The plan then suggested by tbe writer contem- 
plated an apparatus that would trace a line on a map 
of the harbor, or a section of the coast, that had been 
carefully surveyed and laid out into squares of a 
convenient size. If such an apparatus has been per- 
fected and put into use since that time the writer 
does not know of it, and if it bas not this article 
may help some one who is familiar with the details 
and requirements of harbor defenses to adapt such 
an apparatus to practical work. The value of such 
a system consists in being able at a glance to deter- 
mine the exact position of a vessel at any moment— 
without caloulation—by a direct reading.“ 

At the time Prof. Gray originally suggested the 
above method a mathematical calculation bad to be 
gone through before the exact location of a vessel could 
be determined, Since then however the Fiske range- 
finder, and still more recently the Lewis depression 
finder, have been developed and perfected, by means 
of which the distance between the observer and the 
object at which a gun is to be fired is automatically 
recorded. As will be seen from the following de- 
soription, Prof. Gray’s device is quite similar in its 
general arrangement to the Fiske range- finder, al- 
though the final results obtained differ somewhat. 
The system suggested by Prof. Gray necessitates the 
making of an extremely accurate survey of a barbor, 
dividing it up intoconvenient but imaginary squares 
and marking on the map in еасі of these squares the 
distance from the gun, the exact direction and the 
angle of depression. This map must be placed in a 
permanent position in such a manner that its meri- 
dianal points exactly agree with the points of the 
compass of the harbor. The map should moreover 
be conveniently Jocated with reference to the gun. 
Tbe operation is then described by Prof. Gray es 
follows : 

Two points of observation are established on the 
shore of the harbor, so related to each other that the 
lines of observation will always cross each other at 
some angle when. the observation glasses are both 


directed to any single point on the surface of the 
harbor, or that section of the harbor that this par- 
ticular station bas charge of. These glasses are 
attached to a perpendicular standard or shaft that 
rotates in bearings, and means are provided for eleva- 
ting or depressing the observation glasses as occasion 
requires. On the rotating standard is fixed a device 
for transmitting electrical impulsos, and a certain 
number of impulses will always be transmitted for a 
given amount of rotation of the standard, "These 
impulses represent equal steps, which may be as 
short as is desired. The equipments at each point 
of observation are exactly alike in construction and 
in electrical attachments. These two points of 
observation are the transmitting stations, and from 
eacb an electric wire is run to the map where the 
gun is located. At two points on the shore of the 
map that coincide exactly with the two transmitting 
stations on the shore of the harbor are mounted 
rotativg standards, each of which carries an arm 
long enough to cover that section of the harbor map 
that it is designed to stand guard over. These arms 
should be light and no longer than is necessary to do 
the work. A rachet wheel that is electrically con- 
trolled, having fine teeth, is carried by each standard 
carrying the arms. These wheels are moved step 
by step, the same as in the telautograph, by the 
electric impulses that come from tbe transmitters or 
the observing stations. There must be a means of 
unifying the transmitters with the receivers, the 
same as in the telautograph, and also a reversing 
mechanism. "These devices are all worked out in 
the telautograpb, so that tbey will only need to 
be adapted to this particular use. Now, if the 
two sets of apparatus are put in unison—which can 
be done in a second or two—and the two observers 
train their glasses upon some object located in the 
harbor, which we will say is in square 100 as marked 
on the map, it will be found that the point where 
the two arms of the receiver cross each other over 
the map will be in square 100, and in the exact part 
of tbe equare that the object is in on tbe harbor. 
In fact, it is only a question of accurate survey and 
accurate construction of apparatus to locate an ob- 
ject to the fraction of a yard. The move- 
ment of the observation glasses transmits electrical 
impulses to the corresponding arms over tbe map, 
causing them to move in the same manner—rela- 
tively. At the point where the two arms cross, a 
tracer is carried that may or may not trace a line on 
the map, whichever is desired. The two observers 
should be in telephonic connection, and both with 
the receiving station; and in order to be able to con. 
verse freely and at the same time have their bands 
free to move the observation glasses they should wear 
receivers fastened to the head, as they do in central 
telephone stations. The tracer will rest on the map 
in the same position that the ship occupies on the 
water, and will move as it moves. A station on a 
harbor fitted out with this apparatus aud a disap- 
pearing gun could load and take aim behind the 
works and then elevate the gun and fire. If a bar- 
bor were filled with torpedoes or mines, and they 
were accurately located on the map, anyone could 
watch the indicator as it followed the movement of 
a vessel and when it was over a torpedo it could be 
instantly exploded by touching a button.“ 


In the latter respect Prof. Gray's apparatus would . 


be more desirable than the Fiske range-linder, ав it 
could be utilized either for training a gun or firing a 
torpedo, whereas the range-finder could scarcely be 
made use of in its ordinary form in determining when 
а vessel was directly over a mine. A modified form 
of range-finder has however been designed for this 
purpose, which we described in a recent editorial 
and which in a word consists of two pivoted tele- 
scopes in circuit with a submarine mine, so arranged 
that when both telescopes are pointed directly at the 
mine the switches are closed and the mine exploded. 
As Prof. Gray’s apparatus could be made to serve 
two purposes it should prove of great value. II, 
however, & harbor or other body of water was not 


вагу extremely accurate surveys would entail a oya. 
siderable expenditure of both time and money, 

Another method of firing а mine is by means of а 
camera obscura. An operator sits in a dark room 1 
the outer wall of which a fixed camera is located, 
The lens of this camera would take in the entire 
view of the surface of a bay. The light admitted 
into the room by the lens would, by the aid ola 
mirror, be projected down on a chart on which each 
mine was accurately located and numbered. Any 
moving object on the surface of the bay or harbor 
would be reflected on this chart. II therefore an 
enemy’s ship appeared on the chart, as soon as its 
reflection covered one of the numbers marking the 
location of a mine, the operator would close the cir. 
cuit corresponding to that number, and the mine 
would be exploded. 

+ + & 


As tbe time gradually approsches 


The for holding the Electrical Exbibi- 
Electrical tion in Madison Square Garden, 
Exhibition, the interest in the event is un- 


questionably growing. There 
would seem to be an idea prevalent in the trade that 
owing to the more or leas unsettled condition of the 
country the Exhibition might have to be indefinitely 
postponed. Sach however is not the case, as the 
management has determined that, even though far- 
ther complicatiens with Spain sbould arise, the 
holding of the Exhibition will not be interfered 
with in any respect, and the revised list of exhibitors 
which appears in this issue of ELECTRICITY would 
seem to guarantee a splendid showing. The wanage- 
ment iseparing no pains to make this Exbibition 
attractive, having instituted a telegraphic competi- 
tion, a typewriting contest and numerous obher in- 
teresting events. The Madison Square Garden sbow 
should prove extremely fertile in exhibits new and 
as yet little known. The Diesel Motor Company are 
importing, во it is said, one of their prime movers 
from Germany witha view to showing its high effi 
ciency in actual work at the coming Exhibition. 
Several new vacuum tube lights will also be shown 
in actual operation, and thus the publio will have an 
opportunity of forming an opinion as to whether this 
new form of illuminant embodies the many adran- 
tages claimed for it. A large number of the latest 
and moet important inventions will undoubtedly be 


shown. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


„Progressive Euchre.” 

A careful perusal of the following notices, with â 
glance at the dates, which have appeared from time 
to time in various papers, will show what these 
hopeful and cheerful little effasions amount to: 


(Boston Advertiser, March 29.) 

It is said by people who clatm to be usually well informed 
in matters connected with the General Electric Company 
that the plan to adjust the claims of the preferred stock: 
holders is practically matured, tbe official notice of which 
may be given out in the near future. The purpose of the 
directors, it is reported, is to offer about three shares of 
common stock for one of the preferred, comprising the 
back dividends on the latter. Direct verification of these 
reports, however, cannot be obtained. 

The fiscal year of the company ended January 81 and the 
annual report may be expected during the latter part of 
April, just previous to the annual meeting, which Is held 
the second Tuesday in May. The last dividend on tbe pre 
ferred stock was paid in July, 1993, and up to January, 1896, 
the accumulated payments amounted to 81% pet cent., 
which must be paid before the common stock can receive 
anything. | 
(Boston Advertiser, March $1.) 

It is said that the plan for putting General Electric in а 
condition for paying full dividends is well m 
entirely matured. The latest information is that the uei 
pany proposes to give the preferred stock debenture bonds 
in full settlement of their claims, if not ín full чо 
for their stock. It seems that the company In retiring 
debenture bonds in past years has held them u 
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and cen therefore reissue them if necessary. When the 
preferred stock iq out of the way it is rumored that the 
common will be eut in two and dividends on a 6 per cent. 
basis be undertaken on this new stock. 

| (Boston Advertiser, April 5.) 

A meeting of the preferred stockholders’ committee of 
the General Electric Company was held in Boston, Satur- 
day, at which, it is understood, an &micable agreement has 
been reached for settlement of the accumulative dividend 
question. The seven millions of this stock is now entitled 
to something over 50 per cent. back dividends. 


(Boston News Bureau, April 6.) 

Ifthe General Electric Company sliould settle with the 
preferred stockholders and correct the impairment of cap- 
ital by reducing the common stock 50 per cent., and it 
shopid coat $100,000 a year to do this, there would he left 
forthe new stock on the basis of 1897 earnings, ignoring 
amounts charged off, a sum equivalent to 7% per cent. 
Taking only the actual surplus last year, and allowing for 
the preferred dividend and $120,000 cost of settlement, there 
would be left for the new common stock 8.7 percent. The 
company is known to have done much better in 1898 than 
it did in 1897. On the basis of earnings for the last three 
years there is no question that General klectric could pay 
the full preferred stock dividend and at least 4 per cent. on 
one half the present common stock. There із little doubt 
thes the affairs of the company will be straightened out 
soon and favorably to both classes of stockholders. 

(N. Y. News Bureau, April 7.) 

While it bas been rumored that an agreement has been 
reached between the common and preferred stockholders 
of the General Electric Company for a settlement of all 
(heir differences, an important interest concerned in the 
pegotiations says positively that no such agreement has 
been reached. It is admitted that the matter pertaining to 
p settlement has been under discussion for severa! months 
past between committees of the common and preferred 
stockholders, but no agreement has been reached, and the 
whole matter has again been referred to the lawyers in 
whose hands it has been for the last two years. 

From the last item, notwithstanding the excellent 
work of the General Eleotrio Company's press agent, 
i$ will be seen that absolutely nothing has been done 
in regard to arranging а settlement of the accumu- 
lated dividends. In other words, the stockholders 
are invited to be patient for another three or four 
years or 80. 

+ & * 
“Corporations for the Consumption of Stockholders.” 


The following, contributed to the U. S. Investor by 
‘Constant Reader,“ is во much in accord with our 
own views as they have been expressed time and 
again in regard to the General Electric and other 
stock jobbing concerns which have inflicted incal- 
culable injury on the electrical business, that we 
reproduce it simply as a verification of our own 
views by one who is apparently well informed. It is 
addressed to the editor of the Investor: 


The Boston Herald's financial article of Su nday last speaks 
of “corporations for the consumption of stock holders,” a 
phrase which very pithily describes a large number of our 
flnaucial concerns, which may with advantage be enlarged 
upon. There are corporations created solely for that pur- 
pose. These are, on the whole, less numerous and less 
dangerous than the corporations in which the consum ption 
of stockholders is simply one of the incidental objects of 
the promoters and managers. 

There is nothing which has been so disastrous to the 
country and the people of this country for а generation as 
this nefarious industry, as there haa been no induat; y in 
the United States so enormously profitable or on thie whole 
tomfe. . . . Since then the methods have been per- 
fected, and taking advantage of the timidity of the stock- 
bolders, and the general complacency and sometimes the 
corruption of the courts of justice, the industry has been 
developed to the further corruption of our political life, 
and oar financial system generally. Of the great fortunes 
that have been bullt up since the civil war, it is speaking 
Within limits to say that a great number have been amassed 
hy this method of wrong and robbery. Corporations of 
almost every kind have been and are diverted from their 
ostensible objects by trusted officials and managers, to the 
endof swindling the holders of the stock. The thing has 

me 80 common, and in financial circles so well recog- 
nized, that even in the most glaring and shameless instances 
it hardly attracts attention, or involves any loss of reputa- 
tion or social standing. 

Why is this state of things allowed? The explanation of 
а most respectable Boston broker is: Because the atock- 
holders are damned fools.” The stockholders in general 
may be fools, but those who manage corporations for the 
consumption of stockholders are knaves—a sort of high- 
. men, vastly more dangerous, If not worse, 
i; unco steerers and gold-brick men. They live in 
кафе and honor, and have memorial churches and uni- 

tles erected to them After death, with glowing eulogies 
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from the writer of obituary notices; but they ruin the 
widow and the fatherless, and are the worst enemies of 
the prosperity, and in the long run, the liberties, of the 


people. 
ж х х 

ACCORDING to the New York Mail and Express, the 
votaries of eleotrical science express their feelings 
now and then in singular ways. One gentleman has 
in his silting room in tbis city a revolving glass disk 
with cushions which generate electrio sparks. When 
the meohanism is in motion there is a torrent of 
sparks between two brass conductors attached to the 
contrivance accompanied by a fasillade of tiny re- 
ports. He claims that it produces ozone and pre- 
vents tbe headaches from which he formerly euffered. 
A woman with the same fad has a bedstead, wash- 
stand and three chairs made of iron decorated with 
brass. The iron is magnetic and she believes that it 
exerts a beneficial influence upon her nerves and 
brain, inducing sound sleep and strengthening all 
the tissues of her body." No wonder the originator 
of such fakes as electric bel (в, shoes, eto., prosper. 

х е + 


IT is really surprising the new uses to which elec- 
trioity is constantly being adapted. In all probability 
the publie will before long be drinking (except the 
Prohibitionists, of oourse,) electrically treated wine, 
This is accomplished by means of carbon eleotrodes, 
tbe positive being placed in a oylinder containing 
diluted alcohol and separated from the wine by a 
diaphragm. The negative electrode is placed di- 
rectly in the wine and the hydrogen generated by 
the current destroys the acid. It is stated that wine 
treated in this manner can acquire in a few hours 
properties that would otherwise consume a long 
period of time. 

ж + + 

FRANK J, SPRAGUE, vice- president of the Sprague 
Electric Company and a graduate of the U. S. Naval 
Academy, is said to be organizing an emergenoy corps 
of electrical engineers to work in conjunction with 
the State Naval Reserve in the event of war. His 
plan is said to have the endorsement of Mr. Roose- 
velt, Secretary of the Navy. Electriciavs desiring 
to learn more about this movement can do so by 
writing to Room 1,511 Commercial Cable Building, 
New York. 

x K + 

THE French steamer La Gascogne brought over on 
its last trip two electric pacing machines which are 
said to be creating quite a stir in America’s cycle 
racing circles. The electric tandem has a motor 
weighing 25 kilogrammes (55 108.) attached to the 
lower tube of the frame. The necessary current for 
operating the motor is obtained from a number of 
storage batteries grouped in four boxes above the 
motor. A current ranging from 1 to 80 amp>res can 
be obtained. It is claimed the machine will travel 
at the rate of 40 miles an hour for three quarters of 
an hour with one battery charge. A bond of $500 
muat be given before the owners will be allowed to 
take the machines from the Castom House. 

х * * 

THE New Vork Sun is responsible for the follow- 
ing: In a brief visit to the borough of Brooklyn 
the other day," said a Manhattan boroughite, “I 
saw on the fender of a trolley car a single sheet 
poster printed with the announcement of a theater. 
I should think that as billboards the fenders of 
trolley cars would serve admirably, especially for 
pictorial work for circuses, for instance. A trolley 
car with its fender covered with pictures of lions 
and tigers and so on, coming toward the beholder at 
a high rate of speed, could not fail to be impres- 


sive.” 


An Easter Souvenir. , 

The American Eleotrioal Works, Providence, R. I, 
Engene F. Phillips general manager, never fails to 
commemorate the cherished festivals of ohuroh апа 
people by some pleasant and ingenious device appro- 


priate to the occasion or suggestive of its spirit. The . 
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Easter souvenir which the company sent out this 
year for the delectation of its multitude of friends 
and customers is quite pretty. Ib is an ornamental · 
card handsomely printed in green and red, the wo 
ends folling over a flap which represents an egg- 
plant in shape and color. When tbis flap falls back, 
a miniature crimson envelope is disclosed, which on 
being opened is found to contain some seeds of the 
plant. The idea is set forth so well and so pless- 
antly in the remarks printed on the card that we 
cannot resist giving them in full, as follows: 

EASTER. ` 

We desired to send you some souvenir at this joyous 
Easter time. The problem was, what to send. 

Should we send lilies? They would wither before you 
could receive them. | | 

The sending of a colored egg was suggested. Well you 
can imagine the condition in which an egg would reach 
our friends if sent through the mails. A happy thought 


suggested itself. 
An Egg—An Egg Plant. 


So here you haveit. Upon opening the égg-plant you 
[Here is given the semblance of an egg-plant.] - 


findthe seed. Is seemato us a beautiful and suggestive 
idea to request each of our good friends to plant the en- 
closed seed, and from it raise a 
Commemorative Egg Plant 
with the bope that its growth and fruit may frequently 
bring to mind your frienda, 
AMERICAN ELECTRIOAL WORKS, 
Best equipped and largest plant in the United States for 
bare and insulated electric wires. 


THE LATEST TROLLEY LITIGATION. 


The Circuit Court of Appeals Beverses Judge La- 
combe's Decision in the Walker Suit The Under. 
Running Trolley Open to All—The Best Patext 
Asset of the G. E. Wiped Out—A Trolley Case in 
Cincinnati. 

In the suit of the Thomson. Houston Electric Com- 
pany against the Union Railway Company, New 

York, the United States Circuit Court of Appeals bas 

reversed Circuit Judge Lacombe’s decision, in whioh 

he granted an injunction pending final hearing in the 
case, restraining the railway company from using 
certain overheard trolley car appliances to which the 
plaintiff claims exclusive right under the Van De- 
poele trolley patent. The Union Railway Company 
is using the Walker Company's apparatus, and tbe 
officers of the latter company state that under the 
decision the right to make and use the trailing freely 
mounted trolley arm pressed up against an overhead 
conductor is now no longer limited to the General 
Electric and Westinghouse companies and their licensees. 
In the United States Circuit Court of Appeals at 

Cincinnati on the 5th inst. argument began in the 
case of Oliver S. Kelly and the General Electric 
Company vs. the Springfield (O.) Electric Street 
Railway Company. The cage under consideration 
involves the validity of the patent on the single 
trolley street-car eystem. It was tried in the court 
beluw before Judge Sage and was decided in favor of 
the defendants and the complainants have appealed. 
Alluding to the case the Cincinnati Enquirer says: 
^ The litigation really began in 1880 in the Patent 
Office, by interference proceedings instituted by 
Edison of Menlo Park; Field, of Stockbridge, Mass., 
and Siemens, of Berlin, Germany. Green, of Kala- 
mazoo, Mich., was the one who sought to have the 
invention patented, and after a long litigation the 
United States Supreme Court decided in his favor, 
aud in 1893 the present suit was begun in the Circuit 
Court for this distriot. In speaking of the case, 
Attorney Dowell [counsel for the G. E. Co., who i$ 
assisted in the appeal case by F. P. Fish] stated 
that Green's first model appeared in 1856, aud then in 
1875 he built an eleotrio street railway 200 feet long 
and placed thereon a car large enough to carry #6 
least one person, and this was in fact the first eleo- 
trio street railway in existence used to carry . 
gers. The defendants have on haod among their 
exhibits a reproduction of the model of an engine 
claimed to have been in use in 1840. They also 
have tu o or three other models nearly as old as this 
one. The саве will be bitterly fought in the Cour 
of Appeals, and the outeome will be watohed with 
interest. 
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REVISED PARTIAL LIST OF EXHIBITORS Keystone Electrical Instrument Co., 9th si. and 


At the Second Electrical and Kindred Industries Ex- 

‚ә „hibition (held under the Auspices of the New 

York Electrical Society), Madison Square Garden, 
New York, Мау 2 to May 31, 1898: * 


Armorite Interior Conduit Co., Pittsburg, Pa. ^ " 
‘American Rheostat Co.. Milwaukee,’ Wis. 1 
American Pulley Co., Philadelphia. 
American Watchman’s Time Detector, 234 Broad - 
7 way, New York. ЖОШ 
American Engine Co., Bound Brook, N. J. 
Adams- Bagnall Electric Co., Cleveland, Ohio. 
r Armington & Sims Co, Providence, R. I. 
American Electrical & Maintenance Co., 451 Greeii- 
m, wich st., New York. О 
American Electrician Co., New Vork. moe 
American Electrical Works, Providence, R. I. 
American Eleotrio Novelty & Manufacturing Co-, 
1. 231 Broadway, New York. $F 70 00 ss 
American Circular Loom Co., Boston, Mass. ; 
Bullock Eleotrio Co., St. Paul Building, New York. 
,Bosrert Electric Construction Co., Utica, N. Y. 
Bay lis C»., The, 99 Cedar st., New York. | 
Borne, Богу mser Co., 80 South st., New York. 
Beiknap Motor Co., Portland, Me. ps 
Brewster Eugineering Co., 27 Thames st., New York. 
Barrows & Co., C. H., 302 West 534 st., New York. 
(Electric Vehicles.) V 
Broomell, Schmidt & Co., York, Pa. 
Boston Electro Dact Co.. Boston, Mass. | 
Burhorn & Granger, 136 Liberty st., New York. 
(Woodbury Engine.) a ' 
Baboock & Wilcox Co., 29 Cortlandt st., New York. 
Сысы весит Eleotrio Co., 39 Cortlandt. st., New 
ork. 
C. & С. Eleotrio Co., 143 Liberty st., New York. 
Corey, R. B., 26 Cortlandt, st., New York. 
Cobo & Co.. H. B., 220 Broad way, New York. 
Card Eleotrio Co., Mansfield, Ohio. e c 
Camp Co.; H. B., Aultman, Ohio. 
Cleveland Twist Drill Co.. Cleveland, Ohio. 
Crouse-Tremaine Carbon Co., Fostoria, Ohio. 
Crown Woven Wire Brush Co., Salem, Mass. 
Cook's Sons, Adam, 313 West st., New York: ` 
Cutter Elec. & Manufacturing Co., Philadelphia. ' 
De La Vergne Refrigerating Machine (o., 138th st. & 
East River, New York. (Hornsby-Akroyd Oil 
Engine.) _ i | 
Diamond Electric Co., Peoria, III. MCI 
Diesel Motor Co, 11 Broadway, New York. 
Edison, Thomas A., Orange, N. J, i 
Edison Eleotrio Illuminating Co. of N. Y., Duane 
and Elm streets, New York. ` a | 
Eddy Eleowio Mauufasturing Co., Windsor, Conn. 
Electric Storage Bittery Co., Philadelphia. . | 
Excelsior Electric Co., Brooklyn, N. Y, ШИР | 
Edison Manufacturing Co, Orange, N. J. 
E tion, Jr., Thomas A., 96 Broadway, New Vork. 
Electrical Engineer, New Vork r 
Electrical Review, New Yoik. СЕ. TE 
4 leetrical Age Publishing Co., New York. . 
Electricity Newspaper Co., New York. 
Electrical World, New Vork. | i d. 
Elliott & Hatch Book Typewriter: Co., 253 Broad- 
way, New York. 2 
Electrical Eogiueer Institute of Correspondence 
Instruction, 120 Liberty st., New York. | 
Fischer Foundry & Machine Co.. Pittsburg, Pa. 
Fort Wayne Eleo. Corporation, Fort Wayne, Ind. 
Fuel Economizer Co., Matteawan,.N. Y, 
Fostoria Incandescent Lamp Co., Fostoria, Ohio. 
Fiberite Co,, Mechanicsville, N. Y. 
Fairohild & Sumner, 39 Cortlandt st., New York. 
Franois Bros., Philadelphia, Pa.. = - . 
Gold 77 5 Heating Co., Clif & Frankfort sts, New. 
York. pi Е : 
Gartoa-Daniells Eleotrio Co., Keoknk, Ia. 
Garvin Machine Co., Spring and Varick sts:, New’ 
. York. ae fae i 
General [ncandescent Aro Light Co., 331 st. and 1st. 
avenue, New York. t 
Griffing Iron Co., A. A., Jersey City, N. J. ' 
Harrison Safety Boiler Works, Germantown Juno- 
. tion, Philadelphia, Pa. RA І 
Highland Chemical C»., Connellsville, Ра: 
Haines Co., Wm. S., Puiladelphia. Ра. 
Haring Stam Plant Equipment: Со, 26 Cortlandt 
Bt.. New York. Жж Š 
Hope Eleotrio Appliance Co., Providence, R. I. 
Ideal Eleotrio Corporation, 13sh and. Hudson sts., 
New York. Cn y Ж; ` 
Imperial Porcelain Works, Trenton. №. J... 
India Rubber & Gatta Peroha Insulating Company, 
Glenwood, N. Y. | 
International Air Lamp Co., Mercer апа Houston 
sta., New York. | i 
Jones & Son, J., 69 Cortlandt st., New York. ia 
Keuffel & Esser Co., 127 Fulton st., New York. . '- 
Kelley & Sons, B. F., #1 Liberty st., New Vork. 
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Montgomery ave.. Philadelphia. 
‚ Keiley & Mueller, 7 West 13th st., New York. 
Kosmio O 1 Filter Co., Easton, Pa. 
K. & W. Company, Pittsfield, Mass. 
Ka zenstein & Co,, L., 357 West st., New York. 
Kensington Engine Works, Ltd., Philadelphia. 
Kirkland, II. B., 120 Liberty st., New York. 
Lewis Tool Co., 44 Barolay at., New York. 
Lynn Incandescent Lamp Co., Lynn, Mass. 
‘Morris, Elmer P., 15 Cortlandt s$., New York. 
Machado & Roller. 203 Broadway, New York. 
` Mowrey, P. M., & Co., 318 Broadway, New York. 
Monarch Manufacturing Co., Waterbury, Conn. 
Niles Tool Works Co., Hamilton, O., and New York, 
National Meter Co., 118 Chambers st., New York. 
Nowotny Electric Co., Cineinnati, Ohio. 
National Carbon Co., Cleveland, Ohio. 
Nash Gas Engine Co., 99 Cedar st., New York. 
New Britain Machine Co., New Britain, Conn. 
N. Y. S. fety Steam Power Co., 30 Cortlandt st., 
New York. 
N. Y. Car Wheel Works, Buffalo, N. Y. 
N. Y. Telephone Co., 18 Cortlandt st., New York. 
Oswego Boiler Works, Oswego, ЇЧ. Y. 
Otis Electric Co., 38 Park Row, New York. 
Onondaga Dynamo Co, Syracase. N. Y. 
Paragon Aro Lamp Co., Boston. Mass. 
Pera Electric Manufacturing Co., Peru, Ind. 
Peckham Motor Track & Wheel Co., 26 Cortlandt 
8t.. New York, and Kingston, N. Y. 
Partrick, Carter & Wilkins, Philadelphia. 
Paragon Electric Fan Motor Co., 39 Cortlandt st, 
New York. 
Porter & Remsen, 39 Cortlandt st., New York. 
Prindle Pamp Co.. 136 Liberty st., New York. 
Partridge Carbon Co., Sandusky, Ohio. 
Pope Mannfacturing Co. (Motor Carriage Depart- 
ment), Hartford. Conn. 
Platt Manufacturing Co., O. S., Bridgeport, Conn. 
© Roebling'4 Sons Co., Joho A., Trenton, N. J. 
Riker Eleotrio Motor Co., 45 York st., Brooklyn, 
N.Y. (Electric Vehioles). 
Safety Insulated Wire & Cable Co., 229 West 28:h 
st., New York. 
Stephenson Co., Ltd., John, 47 Eust 27th st., New 
York. 
Silex Insulation Co., 39 Cortlandt st., New York. 
Sprague Electric Co., 20 Broad st., New York. 
Simonds Manufacturing Co., Pittsburg, Pa. 
Sinclair, D J., Caledonia, N. Y. 
Street Railway Journal Co., New York. 
Street Raiheay Review, Chicago. 
Shaw, H. M., 126 Liberty at., New York, 
Samson Cordage Works, Boston, Mass. 
Translucent Fabric Co., Quiocy, Mass. 
Thomas & Sons Co., R., East Liverpool. Obio. 
United States E'eotrical Supply Co., 141 East 25th 
8t., New York. 
Universal Electric Co., 126 Liberty st., New York. 
Vacunm Oil Co., Rochester. ЇЧ. Y. 
Van Horne, Borger & Co.. Dayton, Ohio. 
Worthington. Henry R., New York. 
Walker Ca., Cleveland, Ohio. 
Weston Electrical Instrument Co., Newark, N. J. 
Warren Eleotrio Mfg. Co., Sanduskv, Obio. 
Williams & Co., J. H.. Brooklyn, N. Y. 
White, J. G., &Co., 29 Broadway, New York. 
Western Electrician, Chicago and New York. 
Worthington Water Tube Boiler, 30 Cortlandt st., 
New York. 
Williams. J. P., 39 Cortlandt st., New York. 
Warren. Medhery Co., Mechanicsville, N. Y. 
Wilday, J. H., 23 Duane st., New York. 
Warren Electric and Specialty Co., Warren, Ohio. 
Z'mdars & Hunt, 127 Fifth avenue, New York, 
Ziegler & Co., Boston, Mass. 


ELECTRICAL EXHIBITION NOTES. 


AN INTERESTING EXHIDIT. 

The Brooklyn Polytechnic Institute and Dr. Sam- 
uel Sheldon, its Professor of Physios and Electrical 
Engineering, bave kindly loaned the Eleotrical Ex- 
hibition several interesting units and standards upon 
which precision in electrical measurements is based. 
Even the electrio public, while 1% hears a great deal 
of such standards rarely sees them, and this exhibit 
therefore will be at once of technical and popular in- 
terest. Tbe exhibit will include especially some 
standards from the German Imperial Physico- Tech- 
nical Institute (Reichsanstalt), whose celebrated 
work has been done under the guidance of such men 
as Helmholtz and Kohlrausch, and it is probable 
that these standards have never before been exhibited 
in this country. Dr. Sheldon will show the Reich- 
sanstalé form of the standard Clark cell, the Reich- 
sanstalt pattern of photometer, with Hefner amyl- 
acetate standard lamp and Lummer-Brodhnn contrast 


soreen, standard .01 ohm for carrying heavy cur. 
rents, large standard compensation set for the pre. 
cise comparison of voltages from .01 to 1,200 volts 
and currents of any magnitude, standard Wheat- 
stone bridge, Thomson's double bridge for condao- 
tivity measurements, standard Carhart-Claik cell, 
eto. Тһе exhibition of such apparatus aud the ex. 
planation given as to its use will do mach to bring 
electrical measurements within the comprehension 
of the publio, and to demonstrate the wonderful re- 
finement of acouricy that modern electricians aim 
at in their apparatas. 


Costly Litigation. 

The Cinoinnati Enquirer of the 3d inst. contains 
the following item : 

„Mr. J.C. Harper, appointed special master in 
the Main Street Electric Railway controversy to pen 
on the olaims of attorneys for fees, yesterday after. 
noon filed his report in the Circuit Court. E. A. 
Ferguson asked for $10,000, and is allowed $6,000; 
Messrs. Humphrey & Davies asked for $6,000 and are 
allowed $5,000; St. John Boyle asked for $6,000and 
is allowed $4,000; Oatcalt & Granger asked for 
$7,500 and are allowed $3,500; Follett & Kelly 
asked for $6,250 and were allowed $3,500; the Louis- 
ville Trust Company asked for $1,000 and is allowed 
$2,500; W..A. Goodman, trustee, asked for $2,000 
and is allowed $500; Thornton M. Hinkle atked for 
$500 and is allowed $350. The olaim of M. Н. 
Winkler for $500 is disallowed because Manager Н. 
P. Bradford, who employed him, had no authority 
for so doing. The above olaims are for services ren- 
dered in the litigation and foreolosure of mortgaged 


property. 
Electrical Engineering Schools United. 


The Correspondence School of Technology and the 
Institate for Home Study of Engineering, both of 
Cleveland, O., have recently united under the name 
of the Institute for Home Study of Engineering. 
Mr. E. P. Roberts is Teohnioal D.reotor, Mr. F. D. 
Leslie Basiness Director, and Mr. J. N. Norton 
Seoretary and Treasurer. | 

A deroriptive oatalogue has recently been issued 
by the Institute in which the consolidation and 
method of teaching are set forth, The announcement 
says: i 

Опе frequently sees in technical papers adver- 
tisements of ‘A College Eduoation by mail.’ Во 
far ав we koow, this is the only institution giving 
correspondence courses in engineering that does not 
make some euch extravagant statement. Neither 
this nor any other correspondence school is giving by 
mail courses equal to those of the average teohnioal 
college. We believe, however. that we are giving 
the most thorough courses to be bad by tbis metbod 
of study. The men having the courses in charge are 
consulting engineers of repute, who have proved 
themselves to be capable specialists.” 


Personal. | 
Mr. Chas. A. Boyd on the 12th inst. resigned bie 
position of superintendent of the Walker Company 
of Cleveland, O., and will enter business for himself. 
doing general engineering, with offices in tbe Ameri- 
can Trust Building. Cleveland. Mr. Boyd had been 
with the Walker. Company four years, starting 88 
engineer in the railway motor department, having 
charge of the design and construction. About one 
year later he wus placed in obarge of the entire er- 
gineering department, and was promoted to the 
position of assistant superintendent on January 1, 
1897. The following March ће was appointed super- 
intendent of the Cleveland works, having in charge 
both the engineering department and sbops. 


The General Electric Company owed on paneer? 
1,1898, $1,339,380 accumulated dividends on its aM 
ferred stock. These dividends have not been amd 
since July, 1893. The rate of interest is 7 per cen’. 
per annum. Neither have any dividends been 
on its common stock since August, 1893. 
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^ INSULATION AND CONDUCTION.* 


BY REGINALD A. FESSENDEN. 


( Concluded from page 198.) 

For insulating the coils of resistances it is doubtful 
if we bave any good solid material. Paraflin cannot 
be used, as its ex pension and contraction are ко great 
that large pressures are put upon the wire and the 
resultant strains change the resistance. It might be 
easy enough to prevent the strain on the first solidi- 
fication in а way similar to that devised by Rowland 
for cementing flat mirrors without buckling them, 
і. e., by mixing a little glycerine with the beeswax; 
the glycerine not dissolving in the beeswax makes it 
act like a viscous fluid, i. e., deform under the action 
of infinitesimal forces in time. The glycerine how- 
ever finally works its way out like zinc in a resiat- 
ance alloy (as firat pointed out by Mr. Weston), 
and if a similar method were used with the coils, it 
would still be subjected to strains on change of tem- 
perature. Another objection whioh has been made 
in England is that paraffin absorbs moisture. It is 
possible that this is due to the dissimilar methods of 
producing American and English paraffin as I have 
never had to complain of this, except of course when 

cold paraffin was placed in saturated, moist air. The 
insulation resistance of paraffin seems however to be 
markedly increased by the treatment mentioned 
below. The great objection to paraffin is its tendenoy 
to collect dust. Shellac has been recommended, and 
since the coils are in the dark the material will 
oxidize but slowly, and if care be taken to use pure 
alcohol for a solvent, and not denaturalized spirit 
(which sometimes contains conducting impurities), 


basa very high resistance when dry. Some forms 


of Japan lac-seem to remain flexible permanently, 
as for instance the sample a (composition unknown) 
which is ten years old. 

Oil is sometimes used for resistance coils, and thia 
is without doubt the best method, since the great 
point in the use of resistance coils is to know their 
temperature. The writer's experience with man- 
ganin and constantin as practical laboratory stand- 
ards bas been unfortunate, and he has hence decided 
to use only standards of pure lead run into glass 
tabes and kept in water. The reason is that, other 
fhings being eqnal, the most sensitive Wheatstone 
bridge is tbat wbioh takes the greatest current with- 
out appreciable heatiny, aud in the ordinary form of 
resistance coil а very small current will heat the 
interior up to such a temperature as to alter the 
value. Moreover, if the coil is ofa material not 
affected by such changes of temperature, it (with our 
present alloys) will bave a larger temperature co: fti- 
cient, and as the temperature of the interior of the 
coil is not known this introduces another uncertainty. 
With the oil mounting this is all done away with, 
and pure oil has a very high resistance for low volt 
ages. 

For condensers and induction coils it is not onl ӯ 
necessary to have materials of great ohmio resistance 
and of great dielectric Strength, they must also he 
Peifectly pure and free from admixture. For the 
first two properties there is nothing so good as 
paraffin when Properly used, all compositions such 
м beeswax (cerotio acid), eto., being quite inferior 
1n both respects, Paraffin, and what is practically 
the same thing. pure ozokerite, will stand according 
to the tests of Mr. Chesney, which I had the pleasure 
of Witnessing, at the rate of 500,000 volts per inch. 
This [ have confirmed up to 60,000 volts, alternatiug. 
Most substances, such for instance as glass, are at 
Once cut out from consideration from tbe fact that 
they bave too much electrical absorption and heat 
When subjected to a fluctuating voltage. 

© must have au electrically homogeneous dielec- 
е опе оѓ the same sproitic inductive capacity all 
Чий. This is for suo rearons. First, because if 
we bave а dieleotrio A between two charged coud act- 
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ors, the introduction of a dielectric of greater specific 
inductive capacity, even if of infinite dielectric 
strength and ohmio resistance, will cause A to break 
down. To take a numerical саве—воррове we have 
two plates, 1 om. apart, and attached to the termi- 
nals of a 10,000 volt A c. dynamo (Fig. 5). Sup- 
pose the dieleotrio, air, to Support 50 per cent. more 
than this pressure. Introduce two plates of glass of 
K = 8, each } om. in thickness. Since the voltage 
divides itself up inversely to the capacitance, we 
will now have 8,889 volts between C and р. This 
being at a rate of 17,778 volta per om. and as it only 
впррог{в 15,000, we will get a spark between C and 
D at every reversal of the voltage which will quickly 
heat the glass and make it conduct. The full poten- 
tial of 10,000 will then be between С and D, and a 
regular aro will form. Thus we вее that the intro- 
duction of a good insulator will, in all cases where 
an intermittent or alternating voltage is used, have 
the paradoxical effeot of weakening the insulation, 
unless the whole space is filled up with the material. 
This weakening is not generally appaient at once, 
as the spark takes some time to eat its way back, 
and this explains why many induction coils only 
last for a few years of operation. 

Another cause is that treated of by Poisson, Clau- 
sius and Maxwell.* This is, that layers of dielec- 
trios of different capacities and resistances show 
electrical absorption, and this theory has been proven 
experimentally by Muraoka, who showed that by 
taking two fluide, neither of which showed absorp- 
tion, a layer of one on top of the other did do 80. 
Maxwell treated the general case. It has, however, 
been treated in a more specialized way in La Lumiere 
Elec., 1891. In this paper are brought out the fol- 
lowing points : 

i. A dieleotrio, as in Fig. 6, containing conduoting 
particles of water, for instance, may be considered 
аз an arrangement of condensers and resistances in 
series and shunt with each other. Two oases, shown 
in Figs. 7 and 8, are worked out, and Fig. 9 gives the 
curve of charge in the oases of Fig. 7; E is the volt- 
age on the condenser part, and E“ that on the con- 
denser and r sistance. 

2. A condenser can show large residual charge, 
though its true ohmic resistance is infinite. 

3. With dielectrics showing absorption there will 
be found some discharge time at which the amount 
of discharge will be constant at all temperatures. 

4. Why in some tests insulation seems to be lower 
with higher voltages. . 

5. Why the presence of conducting particles in- 
creases apparent capacity. 

6. That to get true ohmio resistance of most di- 
electrics, voltage must be kept on for a long time, 
even for days. 

7. Why Siemens’ method of taking the rate of Joss 
of charge hy electrometer does not give correct results. 

8. That specific inductive capacity of such dielec- 
trics can only be determined by rapidly alternating 
currents. This possibly explains an effect noticed 
by the writer many years ago, i. e., that an A. С. 
static wattmeter immeiscd in water did not give 
anything like the torque it should have if the true 
value of K for water were &0, 

9. The importance of getting out the last traces of 
water in guttapercha and paper when used for cables, 

As mentioned, this author considers a simple case 
of Maxwell’s general theory and proved the above 
results by making actual measurements on condensers 
and resistances connected up £0 us to correspond to a 
simple case of a dielectric of high resi-tance with 
coudueting particles iu it. This paper should be 
read hy all electriciana, especially those concerned 
with cable work. I would like to speak of this sub- 
ject more in detail, but for lack of time will only 
add that most of the conclusions in that paper have 
been confirmed by me, aud that s»me which had 
been arrived at independently were seen to be in 


perfect agreement. 
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It is this absorption and the consequent losses 
which make glass useless as an insulator against high 
А. C. voltages, In some experiments made by 
Messrs, Stanley and Chesney which were shown me, 
the glass plates of the condenser when on an A. C. 
voltage (though thick enough to have stood ten times 
the D. C. voltage), after a few moments got hot, 
8parks could be seen passing inside the glass, and 
the plates finally broke down. Glass is not homo- 
geneous, as it is made up of a number of substances, 
some much better conductors than others, and of 
different capacities and all stirred together but not 
dissolved. This is shown by the care which has to 
be used in getting glass homogeneous enough for 
optical purposes, it even having, as been told me by 
Mr. Brashear, to be kept perfeotly borizontal when 
annealing, as the heavier parts tend so much to sink 
down to the bottom, even when the glass is only 
plastio, that the only way to do is to keep the levels 
of different density parallel to the surface of the diek 

80 that their effect on the light will be as equal as 
possible for all rays. Otherwise one side of the lens 
would be of heavy glass and the other light, while 
at present it is so arranged that one face isdenseand 
the other light. Mica is much less objeotionable, 
especially if its cracks are filled up and it is well 
dried, Parafin when properly treated makes very 
good condensers. The old method of píling together 
pieces of paraffin paper and tinfoil and then preesing 
them, left much air and moisture inside. This pro- 
duced large electrical absorption and gave large 
capacity. Messrs. Hutin and Lablano were the 
first to discover that good condensers oould be made 
by heating such condensers till the moisture and air 
were expelled. Their results“ showed that the . 
specific inductive capacity of this more homogeneous 
dielectric could be reduced from 8 to 2.5. I have 
myself found it come down ав low as 2. They then 
found that the same results could be obtained by 
heating the paper before making up the condenser. 
Since then, this method of forming condensers by 
heating them to expel moisture, air and acid has 
been used quite generally, with some modifications 
aud improvements resulting in a shortening of the 
process. 

It may be said as a general rule that the capacity 
of all substances showing absorption may be reduced 
by this treatment if the heating be kept up long 
enough. A great many oils, for instance, are given 
high capacity, but I bave found that in many cases 
this can be greatly reduced by this method, and that 
the slight remaining excess of K. over that called for 
by Maxwell’s theory can be almost entirely removed 
by removing the free fatty acids, mucins, eto, Oils 
tested by me were olive, castor, linseed and oot- 
tonseed. All these bave very high insulation re- 
sistance and low вресібо capacity when so treated 
and purified, but they soon lose this again when ex- 
posed to air. It is evident, therefore, that the 
auomalous results obtained by Hopkinson and otheis 
were due, in some cases at least, to impure material, 
aud such results must be considered as forming a 
strong proof of the correctness of Maxwell’s the 
огу.Ї : 
But when the substances are not themselves solid, 
but viscous, they must have a mechanioal backing. 
For thia pure cellulose is generally used. Pare 
cellulose contains some loosely combined moisture. 
Const quently it can exist iu two states. Dried helow 
100° C. it decreases its вресібо inductive capacity 
very much, and baa very high resistanoe and is :хі 
ble. Kept above 100? С, for any length of time i$ 
loses коше of ite combined water, has a much higher 
ohmic resi-tanoe and its specific inductive capacity 
sinks to 1.9 or 2. It however becomes very brittle, 
and even though the temperature be only a. few 
degrees above 100 C. it finally cannot be bent with- 
out breaking. (Tuis brittleness must be varefally 
distinguished from the so-called rottenness whioh 


* La Lumiere Elec., July 25. 1891. T | 

t А гие connecting this efec: with the sign of the Kerr 
electrostatic optical effect has been given by the writer, in 
Elec. World, Jan. 2, 1897. | 
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cotton fabrics get when dipped in linseed oil and 
dried. The fact that ootton tears easily in such a 
condition is due to the same cause as makes a wire 
mosquito netting tear when painted, i. e., the fibers 
are stuck fast by the varnish and cannot help one 
another. This can be proven by removing the dried 
oil, when the fiber will be found to have nearly its 
original strength.) In this condition it is best suited 
for making condensers. The paraffin itself is greatly 
improved, as was pointed out by Hutin and Lablano, 
by heating to about 140? C. "Three hours' heating I 
have found satisfactory, Tbe dried paper, immedi- 
ately on removal from the oven, is plunged into the 
bot paraffin, so as to protect it from absorbing mois- 
ture. The condenser is then made up and boiled, so 
as to remove the air, for several hours. This boiling 
method was described in a recent patent asa novelty, 
but i$ was used by Mr. Chesney at Pittsfield in 1891. 


А condenser во made, if perfectly pure cellulose is 
used (perfectly pure paper is used in practice), and 
with pure paraffin, will stand 250 volts per thou- 
sandth of an inob when the dielectric is less than .01 
incb, апа ata higher rate for greater thicknesses when 
the effect of small defects in one sheet of paper is 
no$ во serious. 


Practically the same remarks apply to the making 
of induction coils. Here, however, we meet with 
tbe great difficulty that the рагаћо in cooling ів 
sure to shrink, and will leave hollows inside. The 
way to get over this is to construct the coil во that 
when cooling the shrinkage will take place outside, 
just as if one were making a casting of some metal 
having great contraction. The coefticient of adhesion 
aleo should be leas between the walls of the mould 
and paraffin than between the wire and рагайїп; 
also the outside should never be let harden first, as 
then, of course, a hollow space is left inside. An- 
other precaution is to expel all gases by heating the 
paraffin for some time above the temperature at 
which the coils are to be boiled. The coils should 
be boiled above 100° C. for some hours to drive off 
the loosely combined water. This destroys the me- 
chanical strength of the cellulose, but as the whole 
coi] forms a solid mass this is of no great conse quence. 

Silk should never be used where bigh insulation is 
required, as pure cellulose dry and boiled in рагаћа 
ів so much superior to it that there is no comparison. 
With pure cellulose, coils with only 1,700 feet of 
wire per inch of spark stand perfectly, i. e., the spark 
may be five time longer than the coil. In ordinary 
use, coils having a spark length 34 times that of the 
0011 have been run for long periods with no break- 
downs. 

As regaids oil insulation for ordinary induction 
coils, the writer bas not had sufficient practical ex- 
perience. I believe, however, that very good results 
are obtained. With regard tothe Thomsou high- 
frequency coil,* there is no question of the efficacy 
of oil there, especially with regard to ease of repair. 
As is well known, however, the oil and coil should 
always be heated above 110° C. for some time if the 
best results are to be obtained. A very curious in- 
crease of insulating power for high frequencies in oil 
has been noted by Elibu Thomson, who has sug- 
gested that it might be due to inertia of the mole- 
oules of oil. To test this, one of the writer’s students, 
Mr. Bennet, constructed a two-phase high-frequency 
electrostatic field. Though insulators placed in this 
rotated even when placed withina „ inch glass 

flask, the effeot was found to be due to air our- 
rente, and when these were eliminated no move- 
ment was obtained, во that the cause of this effect 
is still unknown, and it is doubtful if true dieleo- 
trio hysteresis bas ever been observed. 

So far ав Mr. Chattock’s experiments and the ex- 
perience of the writer go, there is not a great deal of 
difference between the dielectric strength of different 
aubdtances. It is probably related to the tensile 


s Popularly known as the Tesla coil, on account of his 
having bronght itinto prominence through his use of it in 
his lectures, tough it was invented and first described by 
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strength. As mentioned previously, the writer“ 
pointed ont that there was strong evidence to show 
that the tensile strength of a substance was due to 
the mutual attraction of charges in the atoms and 
that the observed values agreed well with the cal- 
culated and followed the same law. Some time later 
Chattockt in а very interesting and able paper 
showed that, as the results of bis experiments, the 
dielectric broke down when the slope of potential 
was great enough to pull apart atoms baving charges 
of the same dimensions as the ionio charges. This 
was shown for gases, fluids and solids, and forms a 
very interesting—and, I believe, independent—cor- 
roboration of the writer’s electrostatic theory of 
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cohesion. Consequently, the nearer the atoms are 
together and the greater their rigidity, the greater 
also their dielectric strength. 


Chattock’s experiments give for solids and fluids— 
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which agrees well with the theory. 

From the above it will be seen that if the mate- 
rials are pure, and ohmic resistance is of not much 
importance, а compound having its molecules held 
together tightly will have good dielectric strength 
for D. c. voltages. 

This paper is already so long that I cannot touch 
in detail on the question of cables. There are also 
other papers in existence written by men better 
equipped for the task. I had intended saying some- 
thing about what Siemens has called the absurd 
craze for high insulation resistauce,"" hut the fact is 
now generally recognized, except by inexperienced 
engineers, that the best cables are those of medium 
ohmio resistance. I will only mention two methods 
which have occurred to me as feasible for certain 
purposes. One is based on the fact that the dieleo- 
trio strength of air, as shown by the experiments of 
J. J. Thomson aud Peace, increases very rapidly 
with the pressure at 90 Ibs. per square inch, being 
equal to that of a good quality of rubber. А simi- 
lar plan, though not requiring any very large pies- 
sure, is due to Mr. Westinghouse, who thought of 
employing it four or five years ayo in Philadelphia. 
The second occurred to the writer on reading Elihu 
Thomson’s articles on the use of liquid air as au in- 
sulator. It is this: Since ice at only 12 below freez- 
iug has a specific resistance of over 1,000 megolims, 
i. e., аз good as some bran'ls of insulation, why not 
make the conductors hollow, lay them in a trenoh 
filled with water, pass cold brine through the pipes, 
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use the brine for cooling houses, making ice, etc., 
and let the frozen` water act as the insulator. A 
rough calculation shows that this is commercially 
feasible, even neglecting all sources of profit from 
the farnishing of the brine (i. e., if is were used only 
for cooling the pipes). After making all allowance 
for friction of fluid, cost of power, etc., the balance 
comes at the right end if the live ia always fully 
loaded. 

The question is sometimes raised, whether we cau 
ever hope to have a non-inflammable substance which 
shall be elastic like indiarabber. The probable 
cause of the elasticity of rubber is known, f and it 


* Elec. World, Aug. 8 and 22, 1891. 
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would seem as if there was no reason why sucha 
substance should not be prepared. All we have to 
do is to coagulate one substance in the midst of ap. 
other. In fact we have at present in tetrametaphos- 
phate of sodiam such a substance, elastic аз robber, 
transparent and tough, and when pure а good inso. 
lator. It would bean admirable material if it were 
not for the fact that the elasticity is due to water, 
and when this dries out it becomes brittle. 

As regards an organio artificial rubber, I have 
very little doubt but that it will be made as soon as 
it is understood by chemists that its properties are 
due to structural and not chemical causes. 

Armature Windings.—The present methods of using 
mica leave little to be desired. The writer might 
mention, however, one novel method he used ina 
case where very beavy currents were to be carried. 
Asbestos and silicate of eoda, as is well known, form 
a good coating, but is however poor mechanically. 
The armature bars were wrapped with asbestos 
string and then coated with the silicate. This made 
when dry an extremely firm covering which could 
only be removed with a hammer. Though at first a 
bank of 100 lamps could be lit up through the insu- 
lation, after a little running it dried out to quitea 
& high figure and the machine did good service, at 
one time running several hours, as I am informed on 
good authority, under such an overload that the 
brushes were red hot. 

In cases where cloth is to be treated we havea 
very different question. There are bwo ways of 
using cloth, 186, as a backing merely, by coating it 
on the surface with some substance which is sup- 
ported by it, as plaster on lathing. Many substances 
work well in this situation, but the fact that little 
tubes of cellulose are very apt to stick up through 
the coating, as was pointed out to me by Mr, F. R. 
Upton many years ago, and that if moisture gets in 
at the edge it spreads all over, renders it not the 
besk kind of insulation. Rubber is sometimes 
applied in this way to cotton tape, bat though of 
very high resistance and insulation at first it rapidly 
deteriorates. In general it should be said, that 
where a permanent result is desired rubber should 
never be used unless kept in the dark and out of 
contact with air. If these precautious be neglected 
the life is very short. The other method ів to satu- 
rate the whole cloth with some substance whioh will 
penetrate every crevice, hut when this impregnating 
substance has solidified it must continue to fill these 
crevices and capillary tubes. For this reason no 
substance which is dissolved in anytbing else can be 
used. If for instance we try а varnish di-solved in 
alcohol it will be found that the strength of the 
solution in the capillary tubes is much smaller ар 
outside, for the same reason that sea water filtered 
through saud becomes fiesh.* Consequently, on dry- 
ing, these capiliary spaces are not filled up, aud let 
water in. Therefore unless we adopt the first 
method and plaster the insulator on thickly and 
deep enough so that it does not matter whether the 
support insulates or not, we mu-t use melted colids 
or drying oils. Unfortunately, but few solids whicb 
melt are elastic, since this elasticity is obtained by 8 
stractare which is destroyed by melting, and those 
solids which melt into thin liquids and remain fleri- 
Ме when solid do not preserve this property except 
within narrow limita of temperature, as can be easily 
tested by holding under a cold water tap and strik- 
ing the specimen sharply. Soft paraffin can be used 
in some cases if the cellulose be well dried and thor- 
oughly saturated. The asphalts cannot as a rule be 
used, as they never get sufficiently fluid on melting. 
There is, however, one potable exception: uintahite, 
or, a8 it is commercially called, gilsonite. This sub- 
Stance I found many years ago bad the peculiar 
property tbat, when melted, like parafüin or oil, it 
will pass into the pores of cellulose ог oloth. Har- 
ing а very high melting point, nearly 300°, if I re- 
member, aud mixing perfeotly with parafün in all 
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proportions, it gives mixtures which are admirably 
adapted for induction coil work as these compounds 
can be made to have high melting points and to pen- 
etrate a coil thoroughly. I also some years later, in 
1891, used this material in combination with linseed 
oil for transformers, the process at first proposed 
being boiling in vacuum. but it was found that even 
without this saturation was complete. I understand 
that this method is still used, though modified in 
form, by the company for which I first devised it. Of 
the drying oils, with the exception of some foreign oils, 
as Chinese wood oil and an African oil whose name 
I cannot recollect or ascertain, linseed and the drying 
nut oils are the best. Linseed oil has the remarka- 
ble property of expanding on drying, This enables 
it to fill up all pores. Its durability is evinced by 
the good condition of old oil paintings. The varnishes 
crack and go, but the oil remains. Its insulation is 
not injured up to very high temperatures at which 
shellac, rubber, eto., would be worthless. This mate- 
rial was used а great deal by the Edison Company in 
its early daya, but it often broke down. The trouble 
was traced to the lead drier, and after many experi- 
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ments Mr. Marshall, who had charge of this work, 
finally eettled upon the use of pure raw oil. This 
gave excellent results, and was long used but took 
some time to dry, and the writer finally, after mauy 
teste, found that borate of manganese drier got rid of 
the trouble, while, as is well known, it gives a very 
quick drying varnish. This was used by the United 
States Company in Newark on their machines with 
the result that in 1890, after use for a year, the fore- 
man reported only two armatures so treated as re- 
turned for repair (they were injured by lightning) and 
no fields. This material was also used by the Stan- 
ley Company for transformers. Another advantage of 
this borated oil is that it always retains a slight stiok- 
iness, and so gives a good joint when wrapping 
around wires, eto. Many substances so used are not 
sticky and let moisture in through the joints. Where 
а smooth surface is required, it is readily obtained 
by dusting on a little talo, a method first suggested, 
I believe, by Mr. Edison, Is can also be given а 
coat of japan on the outside. Varnish gums should 
never be used with linseed oil, аз they are brittle, 
aad the dried oil is only just flexible enough. Con- 
sequently when the oil has dried the resultant 
varnish is always very brittle. A temporary elastio- 
ity is given at firat by the fact that when the solvent 
has dried off the oil is still fluid and undried, and 
M the varnish gum keeps the air from getting at it 


rapidly, it sometimes remains flexible for a year. 
Such mixtures also orack when cold. 

Sample c is а врезітеп of borated oil saturated 
cloth which is now between eight and nine years 
old. It will be noted it is still fresh and flexible, 
and a recent dielectrio strength test showed up very 
high, 7,000 volts, if I recollect. The pure raw oil is 
boiled at about 200° with per cent. of borate of 
manganese for several hours till it begins to be thiok. 

Non-inflammable materialscan be made, as I have 
pointed out elsewhere, by taking out the hydrogen 
atoms of hydrocarbons and substituting chlorine. 
Even paraffin can be thus treated if kept warm, and 
first turns toa fluid and then to a solid. At one 
time it seemed as if this process might be valuable, 
bat the use of enclosed conduits has done away with 
tbe greatest source of danger from fire. 

I will conclude by desoribing a couple of devices 
which I bave found usefal in preventing insulation 
from being spoiled. Soldering acid, as commonly 
used, is a solution of chloride of zinc. If this falls 
on cellulose it turns it to a paste. It never evapo- 
rates and always takes up moisture from the air, and 
will gradually eat its way through quite a thickness 
of insulation, Whether it is acid or neutral makes 
no difference so far as its aotion on the insulation is 
concerned, though the neutral solution does not cor- 
rode the wire. Rosin bas the disadvantage that it 
is not a fluid and is olumsy to handle. I have found 
that by sbaking up powdered rosin in a very strong 
ammonia an ammonia soap із produced which works 
well in most cases. The ammonia dissolves the 
copper oxide and evaporates afterwards, leaving the 
powdered rosin, which is an insulator. 

Apparatus сап be protected fiom overheating by 
putting in the apparatas a small glass tube filled 
with carnauba wax. This melts near the danger 
point, but remains quite hard up till then, so that by 
imbedding a spring and contact in the wax wbeu 
the apparatus gets too warm the wax gives, and the 
spring expanding causes a short circuit which blows 
the fuse. 

The largeness of the subject must be my excuse 
for the fragmentary nature of this paper. After I 
had begun it I found I bad made a mistake—what I 
should have undertaken was to write a book. I 
trust, however, that some of the points I have devel- 
oped may prove of interest. 


THE REGULATION AND PROTECTION OF 
THE ELECTRIC MOTOR.* 


BY HARRY Н. CUTLER. 


Eleotrio transmission of power is fast becoming 
recognized as capable of almost universal applica- 
tion to all kinds of machinery. Scarcely a meeting 
of manufacturers, trade associations or engineering 
societies takes place where something of a favorable 
nature is not said about this rapidly growing and 
important industry. It oan be truthfully stated, 
however, that the public is only just beginning to 
recognize the adaptability of the electric motor, and 
that an enormous demand awaits it in the near future. 

The introduction of the electric motor into general 
use has not been as rapid as is generally supposed. 
Seventeen years ago the writer took for the subject 
of his graduation thesis The Losses in the Trans- 
miasion of Power by Means of Shafting aud Belts.“ 
The results obtained were exceedingly interesting, 
and it might not be out of place here to mention 
some of them. 

It was found that five-sixths of the power con- 
sumed by the engine was absorbed in the belts and 
shafting of the machine shop, and the very best re- 
sult obtained with every machine in the shop run 
ning full, something whioh never ooours in practice, 
was an eflicienoy of about 30 per cent. The follow- 
ing deductions were then made from these results. 

Attention is called to the saving which would en- 
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sue if power could be produced at each machine by 
means of a miniature steam engine or electrical ma- 
chine, as illustrated by the low efficiency obtained 
in these experiments, the power to be transmitted by 
pipes in the form of superheated steam, or by wires 
conveying a current of electricity, instead of the pres- 
ent system of cumbersome and expensive shafts and 
palleys. | 
It has been known, then, for at least 17 years, 
and undoubtedly a great deal longer, that transmit- 
ting power by means of belts and shafting was ex- 
pensive and uneconomical, and a remedy was pointed 
out at that time which is just being recognized to- 
day as good practice, and yet 1% is safe to say that 
nine-tenths of our mills and factories are still wasting 
unnecessarily enormous amounts of money by oling- 
ing to this antiquated practice of belt transmission. 
This is what is meant by the assertion that an 
enormous demand is in store for the eleotrio motor. 

We now see motors not only fast displacing belts 
and shafting, but also operating many kinds of ma- 
chine tools, traveling oranes, hoists and elevators, 
pumps, ventilating fans, printing presses, mining 
machinery, dredges, street cars, railways, -vessels, 
air ships, implements of war, telescopes and soien- 
tific apparatus, and in fact almost every conceivable 
application of power. 

Now there is one peculiar feature which comes up 
with each and every motor that is installed, namely, 
that a connecting link between the motor and what 
it is to drive must be provided which shall be adapted 
to the peculiar kind of work to be performed. This 
connecting link is the rheostat or controller, and the 
rapidly growing demand for these devices has given 
rise to what could almost be called the profession of 
rheostat engineering. By means of the rheostat or 
controller the motor is started and stopped, ite direo- 
tion of rotation is determined upon, and the speed at 
which i$ shall rotate is varied at will. 

The same motor which drives a pump would drive 


‚ а (ап, a printing press, ora line of shafting as well, 


but the proper ty pe of rheostat to use for these vari. 
ous applications of power would be vastly different 
in each case. Generally speaking there are but three 
kinds of direot-current motors, the series, shunt and 
compound wound, and the best suited of these three 
types of motors is selected to do the work. The 
types of rheostats for controlling these motors, how- 
ever, are so numerous that only а few can be men- 
tioned in this paper. 

By far the largess number of stationary motors in 
use to-day are direct-ourrent, plain shunt-wound, 
non-reversing and run ata constant speed. These 
motors are usually provided with motor-starting 
rheostats, whose resistance is in circuit only during 
the few seconds consumed in starting the motor. 
Simple as these rheostats are, great care should be 
taken in selecting the size and style best suited for 
the work. 

A motor that is started and stopped but two or 
three times a day oan be satisfactorily handled witb 
a starting rheostat that would frequently be almost 
useless for starting and stopping a motor two or 
three times a minute. A rheostat arranged to start 
a motor under full load to the best advantage will 
not start a motor equally as well at 100 per cent, 
overload. A rheostat satisfactory to the Fire Under- 
writers of Chicago is not necessarily adaptable to the 
New York authorities, and would be looked upon as 
unnecessary extravagance by the country trade, It 
is important then even in the very simplest cases 
that the character of the work should influence the 
selection of the proper starter or rheostat, and when 
it oumes to applying a motor to almost any other use 
than that of driving belts and shafting, this question 
becomes of still greater importance, Most station- 

ary motors are operated at constant speed, but con- 
sumers of power are finding out that the speed of a 
motor oan easily be regulated at will, and are calling 
for applianoes which will acoomplish this. 
Joan almost say that there is but one way by 
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obanged, and that is by changing the voltage across 
some of its parts or windings. There are a great 
many ways to acoomplieh this. The simplest, but 
unfortunately the most unsatisfactory, way of re- 
ducing the speed of the motor is to reduce the volt- 
age across the armature by inserting external re- 
sistance in series with it. This method is uneco- 
nomioal on account of the current absorbed by the 
rheostat, and also destroys the self-regulating prop- 
erty of the motor. The speed of a shunt-wound mo- 
for varies approximately with the voltage across the 
armature or brushes; with external resistance in 
series with tbe armature, the speed will vary to a 
muoh greater extent for the following reasons: 
When the load on the motor is inoreased the current 
(C) must increase. This increase of current can on! y 
occur by a deorease in speed which lowers the 
counter-electromotive force of the armature, thereby 
permitting more current to flow. But the current 
of coarse basal«o inoreased in the rheostat, while 
the resistance (R) of the rbeostat has, unlike the 
armature resistanoe, remained the same, hence since 


E 
С = — we see that the electromotive force (E) 


across the rheostat must be increased in some way in 
order to allow more current to flow, This increase 
can be derived by slowing down the armature and 
. reducing its counter-eleotromotive force. A very 
slight increase in the load when external resistance 
is in series with the armature will then often actually 
stop the motor entirely. Such cases as this bave 
- been во frequently causes of complaint from custom- 
ers that it would appear that the effect of external 
resistance in series with the armature is not at all 
well understood by either users, owners or salesmen 
of electric motors in general. The prevailing opin- 
ion seems to be that a speed regulator of the above 
‘type can be set во that the motor will run at а cer- 
tain speed independent of the load. In proof of this 
assertion many orders can be shown from some of the 
„largest manufacturers of motors in tbe country, call- 
ing for a certain number of steps in the regulator to 
give а corresponding number of fixed speeds for the 
motor. 

Another methud of changing the voltage across 
the armature is to operate the motor ona three-wire 
stem, connecting the armature across the outside 
-wires for high speed and between the neutral and one 
of the outside wires for low speed. This method 
wastes no current and causes the motor to assume a 
definite speed independent of the load. 

Still another method, which is ideal so far as the 
motor regulation is concerned, is to connect the 
armature across a variable number of storage bat- 
teries, thus obtaining any desirable speed over wide 
ranges. Another method consists in so winding the 
armature that the coils may be changed from paral- 
lel to series, which can be accomplished in several 
ways. 

Altering the voltage across the field of a motor also 
affeots its speed, but in exactly the opposite way 
from that caused by changing the voltage across the 
armature. To iporease the speed of a motor we can 
deorease the strength of its field, and there are many 
ways of doing this. The simplest and one of the 
bess is the insertion of external resistance into the 
shunt ficld circuit. This method is no& only very 
&mple and inexpensive, but, unlike the armature 
rexnlation through resistance, it wastes compara- 
tively nothing in heat and allows the motor to as- 
sume the desired speed and maintaiu that speed in- 
dependent of the load. 

Motois are to be had of nearly all the large build- 
ers whioh will operate satisfactorily with a field 
variation of 50 per cent. in actual ampere turus, 
The same result is frequently obtained hy using а 
compound wound motor, winding the series fields in 
separate sections and cutting out these sections оре 
hy one by means of a special swissb. At least one 
manufacturer goes 80 far as to use 80 many of these 
geld sections phat their resistance is sufficiens to 


prevent more than the proper amount of current 
from flowing on closing the сігопіб without using any 
external resistance whatever. The series windings 
are then cut out one by one aa the armature re- 
volves. А very powerfal starting torque and a wide 
range of speed is thus obtained. This method bow- 
ever will not regulate the speed independent of the 
lead, as the field strength cannot be kept constant. 
It is applicable therefore chiefly to cases where an 
attendant is constantly on hand, as in the case of 
elevators, cranes aud hoists. 

One more method of varving the field strength 
consists in throwing the windings of the field cores 
into series connection for high speed and series mul- 
tiple for slow speed. 

Motors are sometimes regulated by means of using 
а separate generator for each motor and varying the 
voltage of the generator by means of its field rheo- 
stat. This method is known as the Leonard system 
and gives perfect regulation over a wide range. 

We bave now before us a long list of methods from 
which to choose the system of regulation best adapted 
for the work at hand. One of the simplest and best 
is that frequently used for regalating motors driving 
fans and blowers, by means of so-called com pound 
speed regulators. No large office or school building 
is now considered up to date which is not provided 
with artificial ventilation that can be regulated at 
will. 

The motors which drive the fans are so belted or 
geared {о the fan tbat when the fan is Operating at 
the average speed desired no external resistance of 
any kind isin circuit. To reduce the speed, the 
rheostat lever is moved to the left and resistance is 
cut into the armature cirenit, and to increase the 
speed the lever із moved to the right and external 
resistance out into the shunt field circuit. 

To select the proper sized motor and to determine 
upon the proper speed to run the fan, requires an 
accurate knowledge of aud experience with fans, air 
ducts and the laws of moving air. This is another 
subject which bas not been reduced to a science by 
fin builders. Some bnilders always use a series 
wound motor for driving fans, and others bave 
adopted the shunt wound motor. When it is not 
necessary to vary the speed of a fau, the series motor 
is probably preferable as beiug simpler, but for driv- 
ing large fans where speed regulation is always de- 
siiable the use of a plain shunt wound motor and a 
compound wound regulator appeais to be the best 
practice. 

In proportioning the resistance fora fan regulating 
rheostat it must be borne in mind that the power 
required varies directly as the tbird power of the 
speed, and not directly as the speed as in driving 
shafting and machine tools. A regulating rheostat 
for a fan is therefore designed on entirely different 
lines—even the contacts and mechanism are different, 
because a fan is never started and stopped at frequent 
intervals during the day, and a Cheap button front 
will do the work satisfactorily. 

Diametrically opposed to the fan regulator is the 
electric elevator controller. This work calls for 
continually starting and Stopping several times a 
minute all day long; heavy reiewable conta»ts are 
absolutely necessary, as well as a special typ? of 
motor, aud problems of entirely different character 
are to be met with. It is nos pra:ticable to build 
ап elevator controll-r all ready to fasten to the wall 
with a string hitohed to it for the operator to pull. 
Such devices are on the market in abundance, but 
Should be regaided as a souroo of great danger. 

Ап elevator controller to be safe should be em- 
bodied into and form a distinct part of the elevator 
mecbauism, and should be attached to the elevator 
mechanism by the elevator manufacturer, and not 
by the motor manufacturer or his selling ageuts. 

There are a great many good methods of Operating 
electrical elevators on the maiket. Among those 
methods in most common use is the System which 
uses а compound wound motor and compound regu- 
lation, The motor ig started through external re» 


ei-tance which can consist of a rbeostat or the wind. 
ings of the series coils themselves, This resistance 
is then ont out in several steps under control of some 
kind of a governor; the series field ooils are then ont 
out, and flually the shunt field is weakened by the 
insertion of external resistance. The operation of 
electric elevators brings up the problem of—how to 
reverse an eleotrio motor. To accomplish this it is 
only necessary to change the relative direction of the 
current in either field or armature circuits. The 
moment we do this however new troubles arise; 
means must be provided to prevent the possibility of 
reversing the direction of the current without either 
first stopping the motor or at least inserting external 
resistance into the armature circuit, Means must 
be provided to prevent excessive sparking or burning 
at the switches as well as undue strain on the ineu- 
lation of the motor. 

In order to reverse а motor &һе fleld and armature 
have to be controlled by independent circuits, 
Whenever a circuit is suddenly opened that contains 
coils of wire wrapped around a mass of iron, а so- 
ondary or induced current is formed, which has а 
potential many times higher than that of the pri- 
mary current. This current not only burns the 
switches, but is sure to punoture the insulation of 
the motor, sooner or later, unless means are taken to 
prevent it. Many designs of elevator controllers 
and rheostats on the market try to overcome spark. 
ing by opening the circuit with a snap switoh, but 
electricity cannot be fooled in any such a simple 
mechanical manner as this. The flash and onnee- 
quent strain on the insulation of the motor is only 
increased the more, and all that is gained is that the 
switch does not burn up во quiok. This is no dream 
but it is an actual fact that the market is flooded 
with rat-trap devices which claim to eliminate 
sparking by means of snap-switches. A snap-switch 
is well enough for use in a lighting circuit, but when 
used in connection with a reversible motor it is a 
constant menace to the safety of its insulation. 
Everyone knows, who has baudled a mutor, shat if 
the double-pole knife switoh is pulled, even when 
the motor is heavily loaded, a destructive spark is 
never obtained. The reason for this is that the 
armature and sbunt fields are not separated, and 
consequently no induced current is formed in either 
and no strain whatever on the insulation occurs. 
The motor becomes a generator, energizing its own 
field and gradually slows down and Joses its magnet- 
ism. A similar condition of affairs can be obtained 
on а reversible motur. Before opening either the 
field or armature circuits, both sides of the line 
should be opened simultaneously, which of oourse 
will cause no sparking, as just pointed out. External 
resistance should then be inserted into the armature 
circuit, and finally the armature connections should 
be reversed, leaving the shunt field cirouit at all 
times closed проп the armature. No destructive 
sparking or strain upon the insulation of the motor 
will then ocoui—the supply of current is absolutely 
out off from the motor, and the short oirouiting of 
the armature through the resistanoe of the rheostat 
occurring while the field is at fall strength aote asa 
dynamic brake and assists to stop the motor. This 
method of braking a motor is easily worked out so 
that the ordiuary mechanical brake never sets until 

the motor has stopped or near! y 80. 

When an elevator is coming down with а heavy 
load the mo:or has no work to do and consequently 
has а tendenoy to run away, being driven by the 
weight of the elevator. If the motor is plain shunt 
wouud and its field kept at constant strength, the 
load on tbe elevator will tend to drive the motor 
во much above its normal speed thas it beoomes a 
geuerator and returus current to the line. The 
speed of the motor will then increase until a poten- 
tial is reached sufficiently above that of the lins to 
Consume the power derived from the effrotive weight 
of thet levator. The motor will continue to revolve at 
this speed, which in case of she plain shunt wound 
motor would uos be a dangerous speed. Bat plain 
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shunt motors are now seldom used for elevators; 
almost all builders of elevators use componnd 
wound motors, or at least shunt motors whose field 
is weakened after starting. 

Motors which bring an elevator to full speed by 
weakening the field would run much faster when 
driven by a heavy load on the elevator, and it be- 
comes necessary for the attendant to check the 
speed by moving the lever back and thus strengthen- 
ing the field. Should the attendant move the lever 
so far back that external resistance is inserted into 
the armature cirouit, the speed of the elevator 
would be increased instead of decreased as at first 
might be supposed, and a dangerous speed would 
result. This ourions condition of affairs is due to 
the fact ttat with external resistance in the circuit 
with the armature when the motor is running asa 
generator it will have to run enough faster to pro- 
duce sufficient potential at sbe brushes to overcome 
the external resistance and deliver to the line tbe in- 
creased potential necessary to check the speed of the 
motor. 

The application of the electric motor to the print- 
ing press is another problem full of interesting points 
which time will. not permit of taking up, and we 
will pass on to the second part of the subject. 


THE PROTECTION OF A MOTOR. 

Motors burn out when overloaded because they get 
hot. They frequently burn out also because опг- 
rents of high potential are allowed to ooour which 
puncture their insulation. Excessive currents scar 
the commutators and foreign materials produce oir- 
cuits which lead to damage. 

To properly protect a motor from damage by the 
electric current, these (опг effects must certainly be 
guarded against. 

Motors can only become dangerously hot by abnor- 
mal ourrents being allowed to flow for an appreciable 
length of time. A current of double or treble that 
of the continuous safe carrying capacity of the motor 
will not do the slightest harm unless allowed to flow 
long enough to overheat the motor. When such 
abnormal currents last only a few seconds it is 
neither necessary nor desirable for the prutecting 
device to operate, and a properly designed protector 
should not operate unless the temporary abnormal 
currents exceed this amount, or last long enough to 
overheat the motor. Since it ів the heating effect of 
the current which causes an overloaded motor to 
burn out, the most natural protection would be a 
device that operates through the influence of this 
same heating effect of the current. The well-known 
fuse was, therefore, recommended for tbis work, and 
the electrical trade accepted it without question. As 
motors came into more general use it began slowly 
to dawn upon the electrical profession that they 
were being misled in their implicit faith in the fusi- 
ble cut-outs offered by the trade. Too many motors 
supposed to be protected by fuses burn out, and ex- 
periments show that the ordinary commercial fuse 
will blow at almost any amount of current or not at 
all, just as it happens to feel at the time. 

The manufacturers then attempted to more thor- 
oughly standardize their fuses, and even made a 
faint attempt to standardize the cut-outs for holding 
them. 

College professors took up the subject and made 
careful tests, and wrote able articles about stand- 
ardizing fuses. The conclusion which came was, 
that the obief trouble lay in the fact shat the fuses 
in common use were so short that the terminals and 
blocks to which they were fastened oauxed their 

blowing point to vary by conducting off heat which 
would otherwise have caused the fuse to blow. 
This, they said, could be entirely overcome by using 
fuss 6 or 8 inches long, and then we would have 
reliable fuses. Not enough significance appears to 
hive been given to the cooling effect of tbe ever- 
varying drafts of air to which the crdinary oommer- 
vial fuse is exposed, and, therefore, to expeot any 
exposed fuse, no matter how long, to blow at а cer- 


lain predetermined amonnt of oprrent, appears jo 


the writer to be little sbort of an absurdity. People 
Daturally became disgusted and looked around for 
romething better with whioh to protect their motors. 
Into this breach the magnetic cirouit breaker bobbed 
up eerenely with its claim for perfection. 


The magnetio oirouit breaker recognizes nothing 
but amperes, and tskes no account of whether the 
motor is hot or cold. Now amperes do not of them- 
selves burn out our motors, it is the heating effect of 
tbese amperer, caused entirely by the length of time 
which they are allowed to flow. Volta, on the ооп- 
trary, care nothing about time, ao to speak; when 
the voltage gets high enough the current jumpe, and 
the damage is done instantly, not througb ordinary 
beat, but by the irresistible heat of the electric aro, 
which volatilizes the wires themselves. 16 should 
be noticed, however, that excessive abnormal our- 
rents cause instant damage to the commutator of a 
motor, if not to the armature itself, and should be 
eut down as quickly as possible. This latter office 
the ordinary commercial cirouit breaker will gener- 
ally perform satisfactorily. 1% becomes а nuisance, 
however, by opening the cirouit and interrapting the 
service at every little temporary abnormal fluctuation 
of current, which current would not do the slightest 
harm, and calls for пэ protection. What is needed 
then for properly protecting a motor is—first, a de- 
vice that will not allow extremely abnormal currents 
to flow into the motor at all; fecond, one that will 
allow slightly abnormal ourrents to flow through the 
motor, until the motor begins to approach а dan- 
Kerous temperature, and third, the device should 
check an excessive flow of current so tbat no un- 
due strain will be put upon the insu'ation of the 
motor. No such ideal protection exists to day to 
my knowledge. 

The first requirement would be very difficult to 
meet, and the best that has been done во far is to 
stop the excessive flow of current throagh the motor 
as quickly as possible, The other two requirements 
are more easily complied with. To protect a motor 
from heat, it is evident that the heating effect of tbe 
current should ba utilized in the protective device. 
This is acoomplished in at least two devices now on 
the market, namely, the inclosed fuse and a peculiar 
make of circuit breaker designed by the writer. 
Both of these devices are shown by samples on the 
table. The inolosed fuse shown is of the D. & W. 
make, and the fiber case has been removed in order 
to show its construction more olearly. The dis- 
tinguishing feature of tbis fuse is the inclosed air 
chamber around the fuse proper, consisting of a 

gelatine capsule, similar to those used by аро!һе- 
caries for filling with quinine and other medi- 
оїпев. | 

The fuse proper is very short, and is contained 
entirely within the capsule; oopper wire leada are 
connected to the fuse, and lead out to the terminal 
сарв through closely packed sand or plaster of paris. 
The capsule provides a definite amount of air within 
which the explosion takes place, thus greatly inoreas- 
ing the accuracy of blowing at predetermined cur- 
rents. The force of the explosion is taken up by the 
layers of sand on each end, and as there is no air and 
but little metal to feed the aro, it immediately goes 
out. These fuses are surprisingly accurate, and be- 
ing absolutely sparkless would certainly appear to 
be an ideal protection both for the motor and as 
against fire. They are ahead of the times however, 
and the vast majority of those who operate motors 
still cling ‘to the old bare fuse, workiny in the open 
air, for tbe protection of their motors. 

Circuit breakers are being introduced very rapidly 
as a protection for motors, and I have one here which 


is constructed on а somewhat different principle 


from anything on the market. 

The action of this cirouit breaker depends upon the 
combined magnetic and heating effect of the current. 
Its mechanical construction is very similar to the 
usual type, the chief difference being that the mag- 
net or solenoid used to release the trip or catoh 


oprriee only a portion of the ourrent paseing through 


the breaker. . The rest of the ourrent is shunted 
around the active coil of the circuit breaker, just as 
Edward Weston does in his well-known station 
ammeters. The shunt used in this circuit breaker,” 
bowever, is composed of material whose resistance 
increases very rapidly as it becomes heated. Tbe 
action of this circuit breaker is very simple. On 
starting пр а motor under load, both motor and oir- 
onit breaker are cold, therefore the resistance of the 
shunt on the oirouit breaker ів at its lowest point, 
and it carries then the largest part of the ourrent 
flowing through the breaker; as this current core 
tinues to flow the shunt heats up, its resistance 
inoreases, and more current passes through the mag- 
net or active coil, which will finally act should the 
abnormal current last long enough to become dan- 
gerous. It is also evident that an extremely abnor- 
mal current, or a sbort circuit, would not wait for 
the heating effeot of the current, but would cause the 
breaker to open instantly. : 


In practice these breakers are generally so propor- 
tioned as to allow a current of 50 per cent. greater 
to flow for a second than would finally open the 
cirouit if allowed to flow for a minute or two, Any 
current over 60 per cent. greater than tbe continuous 
ourrent which would finally open the circuit breaker 
will do so instantly. 

A modification of the oirouit breaker is the so- 
called overload attachment to motor starting boxes 
provided with the magnetic release. They are fre- 
quently spoken of as an under and over load motor 
starter. All the various makes of this type of motor 
starter use an electro-magnet for retaining a switch 
or rheostat lever in closed circuit position. This 
retaining magnet is wound so as to connect in series 
with the shunt field, in series with the armature 
acroes the lines, or in series with external resistance 
across the lines. The overload magnet is invariably 
connected in series with the armature, and carries 
usually the entire current supplied by the motor. 
When the ourrent becomes excessive it attracts its 
armature and demagnetizes the retaining magnet by 
short circuiting, or opening the circuit of the wind. 
ings of the retaining magnet. There are also several 
other ways of demagnetizing the retaining mage 
net. 

A surprising degree of acouracy and reliability can 
be obtained in this way of protecting а motor from 
overloads. The system has, however, one chronio 
fault, which appears to have been entirely over- 
looked, and that is, that no device constructed on 
the above principle can possibly act quickly enough 
to protect а motor against extremely abnormal cur- 
rents, short oirouits or lightning, notwithstanding 
all circulars and advertisements to the contrary. It 
takes time to demagnetize a magnet, no matter 
whether it is sbort circuited or open circuited, and 
this time is fatal on short cirouits, and the motor 
will not be protected. We must then choose some 
combination of the various methods just described 
of protecting a motor. We have here on the table 
such a combination, which would appear to afford 
adequate protection for the least money. This de- 
vice utilizes inclosed non-arcing fuses, the magnetic 
release, overload magnet, and double-pole knife 
switch. The magnetio release affords ample pro- 
tection from liability to damage from interrupted 
current. Тһе overload magnet takes care of all 
ordinary overloads, and also performs the office of an 
ammeter which will indicate the approximate load 
on the motor at any time. The fuses are selected so 
as to blow on 100 per cent. overloads up to short oir- 
cuits. The overload magnet can also be provided 
with the time limit device described above in oon- 
nection with circuit breakers, This method of 
protecting & motor is laid before you for your con- 
sideration, and I desire to place myself on record as 
believing that with euch a device on the market for 
protecting a stationary motor, there are very few 
places or conditions where the ordinary magnet cir- 
ouit breaker will afford equal protection and tatig. 


faption, or be provided a$ a small а first оов, 
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LEGAL NOTES. 


Argument in the suit of the Sprague Eleotrio Rail- 
way Motor Company of New York vs. the Steel 


Motor Company of Johnstown, Pa., was heard in the 
U. S. District Court at Pittsburg, Pa., on the 6th 
inst. The suit is for an infringement of a motor for 
electric railways. Judge Buflinton reserved his de- 


cision. 
The St. Paul Globe of the Ist inst., in its oourt 
report, says: А decision was handed down yes- 


terday by Judge Otis in the case of Joseph M, Hill 
. vs. the Carpenter Electric Heating Manufactar- 
ing Company aud the American Heating Com- 
pany. Judgment is given for plaintiff against 
each of the defendants in the sum of $1,344.59. The 
sheriff is instructed that failivg to collect the judg- 
ment from the Carpenter company he is to levy on 
the property of the American company, which is 
held to be the bolder of all the property of the Car- 
peuter company." 


The full bench of the Massachusetts Supreme Court 
on the 186 inst. overruled the defendant's exceptions 


in the case of William Thompson vs. the Lowell, 
Lawrence & Haverhill Street Railway Company. 
As a result the defendant must pay the plaintiff the 
verdict of $5,045, which he recovered in the Superior 
Cozrt. The suit was brought for damages for the 
loss of an eye consequent upon an exhibition cf neg- 
ligent marksmanship given by а man born with- 
out hands?" in a grove owned and maintained as a 
pleasure resort by the defendant. The plaintiff was 
8 spectator, having been brought there on one of 
the defendant's cars, induced by an advertisement 
on its care. While witnessing a stage performance 
the plaintiff’s eye was injured by the fragment of a 
bullet fired by one of the performers at a playing 
card. The exhibition was given by a manager who 
was under contract with the defendant, and who 
farnisbed the handless marksman as well as the 
other entertainers. A bntt was provided to receive 
the bullets, and all the appliances were furnished by 
the manager. The Supreme Court says it is ap- 
parent that the accident happened from a cause 
which might have been prevented and that ought to 
have been foreseen or guarded against by somebody; 
that the general arrangements for an exhibition of 
this nature should be such that fragments which 
might fly from the impact of the bullets could not 
reach the spectators; that due care was not taken in 
the arrangement of the stage with reference to pos- 
sible accidents of this kind, and that the d:fendant 
company failed in its duty in this respect. 


It is stated in a dispatch to the Chicago Inter- 
Ocean from Bloomington, III., that Judge Myers in 
the McLean County Circuit Court made a ruling on 
the 31st ult. in the Bloomington City Railway liti- 


gation sustaining the tindings of the master in chan- 
cery. The gistof the decision is that the company’s 
property must be sold in a lumpand not by sections, 
asit was acquired by the present owners. The liti- 
gation involves a plant which ie bonded for nearly 
$500,000 aud has been in operation for more than a 
year. If no plans mature by May 1 to raise money 
to fund the bonds, the road will go to foreclosure 
and sale and the proceeds be distributed according 
to the mastery in chancery’s findings. Incidentally 
the ruling of Judge Myers provides for the payment 
of attorneys’ fees aggregating nearly $25,000. The 
Bloomington City Railway plant includes thirteen 
miles of track in Bloomington and Normal. Ex- 
United States Senator J. J. Patterson of Pennsyl- 
vania i8 at the head of tbe syndicate which controls 


the property. 
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What is Going On in the Electrical World. 


— 


STREET RAILROADS, 


Alexandria, Va.—It is understood that the Southern 
Railway Company contemplates adopting electricity to 
operate its line between Washington and Herndon. 


Boulder, Col.—An electric street railway company is 
being organized by five of the heaviest capitalists in the 
city. The company will build about four miles of street 
railway, running from the depot to tue Colorado Sani- 
tarium in the northern part of the city, with a branch to 
the State University, and the new Texas Cbautauqua 
grounds, The council will be asked to grant the fran- 
chise at its next meeting. 

Chieago.—The South Side Elevated (Alley “L’’) 
people expect to have a considerable number of their 
trains operated by electricity by April 15. 

Cleveland, O.—A company has been formed with в cap. 
ital of $1,200,000 to build an electric railway from 


Cleveland through Geauga and the south part of Ashta- 
bula County. The road will tou ch Punderson lake, 
which Cleveland capitalists have recently purchased, 
and thence run east to Andover, through Burton and 
Orwell. The entire route will be a private right of way 
for the purpose of permitting the company to transport 
freight over its lines as well as passengers. The route 
has been surveyed to Burton and the work of construc- 
tion will probably begin soon. | 


Cumberland, Md.—West Virginia, l'ennsylvania and 
Maryland capitalists are planning to build an electric 
railway from Cumberland to Petersburg, W. Va., a dis- 
tance of sixty miles. The road would run through 
three counties and would open upa rich and prosper- 
ous section of West Virginia, and pierce a country the 
greater part of which is from fifteen to forty miles from 
a railroad. The freight traflie, now carried on along 
the route of the proposed read by wagons and stage, is 
enormous, and it is thouglit would be greatly increased 
should the railway be built. 


Dinielson, Conn.—The People's Tramway Company 
have transferred their charter to Sanderson & Porter of 
New York City and Robert L. Warner of Boston. En- 
gineers will be put at work at ouce on the road between 
Danielson and Putnam, aud if nothing rerious happens 
the road will be ір seperation by the Ist of August. 


Elizabeth, N. T.—The board of freeholders of Union 
County will hold a special meeting on Thursday of the 
present week to consider the question of selling to the 
highest bidder the franchise to build a trolley line on 
Westfield avenue from Elizabeth to Plainfield. 


Frederick, Md.—The directors of the Myersville & 
Catoctin Valley Electrie Railway have ordered their 
engineers to begin work at once. The proposed Ine is 
five and a half miles in length, and connects Myersville 
with the Frederick aud Middletown electric line. 


Freehold, N. J.—The Monmouth County board of 
freeholders has granted a franchise to the Monmouth 
Traction Company for the use of the county road from 
Freehold to Matawan for a single track trolley road, 
The franchise covers but a part of the traction com- 
pany's intended system. It is the intention of the 
company to build a trolley road from Keyport through 
Matawan, Freehold. Allentown, Bor entown and Bur- 
lington to either Beverly or Rivington, respectively 
fifteen and eight miles up the Delaware river from 
Philadelphia, and connect the terminals with New York 
and Philadelphia by lines of fast steamboats, thus mak- 
ing я cross State trolley road. 


Kingston, Jam.—The construction work onthe tram- 
way here was begun on the 6th iust. A number of 
American and Canadian capitalists are interested in the 
road. 


Lewiston, Me.—The stockholders of the Lewiston & 
Auburn Horse Railroad Company have closed a deal 
by which their road is transterred to the Brunswick 
Electric Railroad Company for the purpose of securing 
consolidation of the lines of both companies and form- 
ing a new company to be known as the Lewiston, 
Brunswick & Bath Electric Road. The new company 
will put two powerful generators upon the Cabot Com- 
pany's wheelsat Brunswick and distribute power from 
that station to all its lines. 


Madisonville, O.—The completion of the electric 
railroad was celebrated on the night of the 2d inst. 
with fireworks, illuminations. bonfires and cannon 
salutes. The houses all along the line were decorated 
with flags and bunting, the village band played its live- 
liest airs and there was great rejoicing. ‘The line is ten 
miles long. 


New Haven, Conn.—The New Haven Railroad Com- 
pany will equip with the trolley its Stamford and New 
Canaan branch, which is about eizht miles long. 


New Brunswick, N. J. —The New York & Philadel- 
phia Traction Company aud the Brunswick "Traction 
Company, heretofure bitter rivals, joined hands at a 
banquet in this city lately in which about 200 otlicials 
of Burlington county aud others took part. Secretary 
Radel, in announcing the union of the two companies, 
said that they were now controlled by Gottfried Krue- 
ger of Newark; Andrew Radel, of Bridgeport, Conn.; 
J. Blair MacAfee, of Bound Brook. and himself. They 
are now seeking for franchises in Burlington county, 
and it was to show the Burlington people what kind of 
a road they could give them that the ottcials were 
brought to this city. It is hoped to unite New Bruuns- 
wick with Camden by trolley, and the route to be taken 
is by way of Franklin Park, Princctov, Trenton, Bor- 
dentown and Burlington. 


Ottumwa, Ia.—The Ottumwa Electric Railway is 
advertised by W. C. Howell, Master in Chancery, to be 
sold at the court house in Ottumwa on the 28th inst. 


Portsmouth, N. H.—Negotiations have been con. 
cluded for transferring the charter and stock of the 
Portsmouth Horse Railroad Company to the Portsmouth 
& Dover Railroad Company, а branch of the Boston & 
Maine Railroad. Fhe Portsmouth & Dover will now 
proceed to build the projected electric line in Ports- 
mouth, the other company retiring from the field. 
The otticers of tho new company are: President and 
managing director, Lucius Tuttle; treasurer, Herbert 
E. Fisher ; clerk, Frank S. Streeter. 


Shamokin, Pa.—The Shamokin Strect Railwav ha 
been sold to Judge Savidge aud Congressman Kulp, 
who will make many improvements and putit in opera- 
tion at an early date. 

Syracuse, М. Y.—Willium K. Niver has made applica- 
tion to the council fora franchise for an electric rail- 
way from the center of the city to the western city line, 


-erated by water power located on the sout 
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Whitehall, N. Y.—A conference of those interested 
in the proposed electric railway to connect Whitehall 
and Granville was held here а few days ago, and it is 
understood that the construction of the road was de. 
termined upon. The company when organized will 
have a capital stock of $300.000, and Hon. Н. G. Bur- 
leigh of Whitehall will probably be the president. 


LIGHTING PLANTS. 


Boston, Mass.—The Committee on State House has 
requested Engineer Legg and Electrician Bailey to 
suggest a detailed method. of electrically lighting the 
dome of tbe State House. 


Concord, Mas3.—At the annual town meeting on the 
Ath inst., it was voted to construct a municipal electric 
lighting plant to cost $35,000. 


Covington, Ga.—The Electric Supply & Construction 
Company of Savannah has signed a contract for an 
electric light plant for Covington. An exclusive fran 
chise for 20 years is granted, 


Des Moines, Ia.— Mayor MacVicar has received a let. 
ler from Eugene Holcomb, member of the McCaskey. 
Holcomb Company of Springfield, III., in which the 
writer says that Des Moines can rest assured that if the 
contract with this company is abided by and the work 
Started, Des Moines will have the best and most рег. 
fect plant for municipal lighting in existence,” avd that 
its erection will " rk a new epoch in superiority of 
design aud econumy «f operation.” 


Elmira, N. Y.—The council has appropriated $390 to 
defray the expense of making investigations and pre- 
paring plans and estimates for an electric lighting plant 
for the city. 


Fortress Monroe, Va.—The biz electric searchlight 
has been placed in position in the fort and is now 
ready for operation. It is one of the strongest in the 
country. 

Henning, Minn.—At a mass meeting held here re. 
cently to consider the advisability. of putting in an 
electrie light plant, a committee of six was appointed to 
make investigations as to the expense, ete. 


Huntsville, Ala.—C. F. Bost, contractor for the erec- 
tion of the new electric plant here, has begun laying 
the foundation for the power house. which will be 
equipped with the most modern machinery. 


Huron, 0.—At the election held here on the 5th inst. 
the question of electric lights was carried almost unan- 
imously, the vote being 301 for and 44 against. 


Lvons. Mich.—The proposition to bond the village 
in 83.000 to establish an electric light plant was car- 
ried at the recent election. 


“Macon, Ga.—It is rumored that another electric light 
plant will be erected here by a company whose organ- 
ization is pearly completed. 

Martinez, Cal.—At the request of C. P. Baird, a fran 
chise forright of way and permission to erect polesand 
wires in Martinez for transmitting electric power for 
lighting and other purposes has been advertised for sale 
tothe highest bidder. Bids will be received by the 
town clerk up to the 18th inst. 


Miami, Fla.—There is a growing movement here in 
favor of putting in an electric lighting system. 


Springville. Ia.—At the recent election the proposi 
tion for electric lights carried by a vote of 56 to 46. 


Toledo, O.—Plans have been completed and some of 
the machinery purchased for lighting the local docks. 
Forty-four are lights are to be distribnted along tbe 
docks and throughout the yards of the Pennsylvania 
and Hocking Valley Railroads. 


Valley Junction, Ia.—The new council is expected to 
carry out the wishes of the people as expressed by vote 
a year ago and secure electric lights for the town. 


Ventura, Cal.—Lincolu Nissley has been selected by 
the town board to draw up plans aud specifications for 
an electric light plant. 


MANUFACTURING, ETC. 


Bridgeton, N. J.—Inventors are experimenting at the 
Cohansey Glass Company's plant here in the manufac- 
ture of glass conduits for electric wires. The inventors 
claim that conduits made of glass аге cheaper and better 
adapted for the purpose than wetal or porcelain. 


TRANSMISSION PLANTS. 


Knoxville, Tenn.—An ordinance has passed the 
council granting the Knoxville Water & Electric Power 
Company franchises over the streets and alleys of this 
city. This is the company which proposes to generato 
electricity by damming the Holston river. 


Los Angeles, Cal.—Asa result of the investigations 


of J. W. Eddy in the Randsburg district among miners 


and business men, the Ker hand Company bas been 


incorporated under the laws of Arizona. for the purpese 
of introducing electric power for milling. hoisting, 
lighting and domestic purposes at BE 
neighboring mining camps. The electricity duis 
Kern river, where the water leaves the аы o 
enters the valley, a distance of thirty-eight miles ШУ 
Randsburg. At this point the Keru-Rand РУ 
will have 80 cubic feet of water рег secon à a 
lowest stage, with a fall of 200 feet, insuring п Г 
1,800 horse-power. This can be increased to 9 cons Mi 
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if circumstances demand it. The incorpo- 
wea Mie Kern-Rand Company, all of whom are 
well known Los Angeles men. are as follows: General 
A. А. McDonnell, L. W. Godin. M. W. Stewart, 
William F. Bosbyshell, R. J. Waters and J. W. Eddy. 
—The board of supervisors has granted a franchise 
to the Azusa Electric Lighting & Power Company to 
maintain avd operate lines for the transmission of 
electricity over the public streets of Azus and up to 


the mouth of the San Gabriel canyon. 


New Brighton, Pa.—The Rochester Electrie Light 
Company and the Beaver Valley Electric Light & Power 
Company have consolidated with tlie Beaver River 
Power Company, Whose new plant will be completed 
assoon as possible. All the towns of Beaver Valley 
will be furnished with lights by transmission lines from 
the two plants of the company. It is expected that 
several manufacturing plants will be established at 
Fallston because of its proximity to the Beaver River 
Company's works, which will be able to furnish all the 


power required. 


Tacoma. Wash.—Charles Н. Baker, president of the 
Snoqualmie Falls Power Company, who will reside in 
Tacoma, is pushing the construction work of the cow- 
pany at the falls. Most of the machinery for sinking 
the shaft through the rock and for drifting the tunnel 
atthe base of the falls is already on the ground. aud as 
soon as it can be put in place work will go forward 
very rapidly. The shaft, which will be 15 feet square, 
will be sunk 250 feet through the rock to connect witha 
tunnel about half as large which will discharge 
the water from the falls after it has been used to 
create power. The power house will be excavated at 
the bottom of she tunnel and will be 50 feet wide and 
200 feet long. Itisthe only power house in the world 
250 feet below the surface of the ground, and will be cut 
out of the solid rock. The minimum capacity of the 
falls is 30,000 horse power, but only 5,000 horse power 
will be developed at this time. It is estimated that the 
demands of Tacoma and Seattle are now from five to 
seven thousand horse power and the company will 
develop only sufficient power to supply this demand. 


COMPANY MATTERS. 


Norfolk, Va.—The consolidation of the City Gas Сот. 
pany and the Electric Company of Virginia, the two 
companies which control the lighting business in Nor- 
folk, was effected on the Ist inst. A new company has 
been organized, to be known as the Virginia Electric 
Company, with a maximum capital of $500,000. An up 
to date equipment of electrical apparatus will be pur- 
chased aud everything done to make the electric light 
service as fine as possible. The otlicers of the company 
are: President, Peter Wright of Newark: vice- presi 
dent, W. W, Chamberlaine, Norfolk ; secretary, J. W. 
Willcox, Norfolk; treasurer, George Chamberlaine, 


Norfolk; directors: Peter Wright, W. W. Chamberlaine, 


W. W. Guillaudeu, W. W. Randolph and William H. 
White. 


Shenandoah, Pa.— The Westinghouse Electric &. 
Manufacturing Company filed a bill here on the 5th 
inst., praying that the Equitable Trust Company of 
Philadelphia, as trustee, Һе required to take possession 
of and operate the Lakeside Klectrie Railway and ар. 
ply the net income to the payment of the unpaid 
interest on 314.590 worth of bonds issued by the railway 
company and held by the plaintiff. The appointment 
ofa receiver is also asked for. ‘The Lakeside Electric 
80 is operated between Shenandoah and Mahanoy 
Цу. 


PERSONAL AND MISCELLANEA. 


[n case of war the X-rays will he of the greatest ser- 
vice to surgeons in locating a bullet or splinter in a 
man's body, a fracture ofa hone, or otherserious injury. 
Many a limb and life may he saved by their use. 


The electrician of the Capitol at Washington, Mr. 
Gleim, has received notification from an otticial source 
that his services will be required to take charge of the 
iustallation of an electrical system to he used in the 
submarine defenses of the Potomac River. A board is 
to be formed of electrical experts to act in conjunction 
With the military authorities, who will plant the mines, 
and the electricians will connect them with the shore 
batteries. 


‚Сар. Eugene Griffin, First Vice-President of the 
General Electric Company, has undertaken to organize 
ап auxiliary corps of electrical engineers toserve either 
in the army or navy in case of war. Dr. Louis Duncan 
of Baltimore has formulated plans for a similar organ- 
Ration to be known as the Volunteer Electrical Corps. 
Enough electricians have offered their services during 
the last few weeks to wire the whole Islind of Cuba so 
effectually that not a Spaniard could escape. All our 
electricians are brimful of patriotisin. Even Frank W. 
Hawley, the canal electrician, whose insolvency was 
recently made public in court proceedings, has offered 
to the Government a regiment of 1,000 men skilled in 
handling electrical appliances. who will serve witbout 
pay, Mr. Hawley himself offering his services free. 


Louis Euricht and Paul Hirsch, the promoters of the 

non City & Cripple Creek Eicetric Railroad, who were 
arrested and imprisoned at Denver, Col., on ‘he 22d 
ült., on a charge of conspiracy to obtain money under 
false pretenses, were released a few days afterward 
under bonds for $20,000. furnished by Di. C. L. Perrin 
and A. R*Gumaer of Florence, Col. Dr. Perrin became 
Interested in their case, says the Denver Post,“ and 
employed two private detectives, who reported to him 
that Hirsch and Enricht were unjustly incarcerated. 


H. A. Butters of Johannesburg and San Francisco, a 
member of the syndicate who purchased the Mexican 
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District Railway system, is in Mexico City arranging for 
the electrical equipment of the car lines in that city. 
The first line to be equipped is the one between Guada- 
lupe and San Angel. twenty six miles in length. The 
system used will bethe trolley. It is the present in- 
tention of the company to build a great. central power 
station where the electricity will be generated and dis- 
tributed toall the lines. Steam will be used in gener- 
ating the electricity. but if in the future it is found 
practicable to use water power in any way, the company 
will adopt that manner of generation. The compaby 
has already appropriated $1,250,000 for the equipment 
of the first section of the read, It is expected that be- 
fore all the lines in the city are equipped the total con- 
struction expenses will be somewhere in the neighbor- 
hood of $6,000,000. A. E. Worswiek is the resident 
engineer of the company and is getting the plans in 
shape. The company is composed of prominent capi- 
talists in London. They own tramways in South Africa, 
Portugal and Switzerland. 


The only way Mrs. Marilla L. Wood could make good 
a judgment secured against the Henderson Street Rail- 
way Company of Henderson, Ky., was to buy the road, 
This she did, rolling stock sheds, motors, real estate, 
machinery, rails and every other appnrtenance, for the 
sum of $1.639.39, Mrs. Wood isa resident of Henderson. 
During the winter she was bruised and otherwise in- 
Jured in a street car accident. She sued the street ear 
company for damages and received judgment at the last 
term of court for $1,500. The judgment was not paid 
and an executor's sale of the road was ordered by the 
court. The sale was made subject to all recorded mort- 
gages and taxes, which amoune to a little over $60,000, 
It is not believed the court will агт the sale for the 
reason that it will be impossible for Mrs. Wood to meet 
the demands of the bondholders or to secure funds to 
operate the road. 


A special dispatch to the Pittsburg '' Post" from 
Canal Dover, О, says: Anna Mitchener, superin- 
tendent on the Tuscarawas electric line between Canal 
Dover and Uhrichsville, distinguished herself during 
the recent flood. The electric line was badly crippled, 
more than two miles of the thirteen being under water. 
While the flood was at its height, Miss Mitehener hired 
a livery horse, donned a waterproof babit and went 
without an escort to the scene of the washout, where 
she persoually directed the work of the employees of the 
line in guarding the railroad property against damage. 
She then pushed through water half way up on the 
horse’s side, rode to Uhrichsville, and, without dis- 
mounting, returned over the route the same day, mak- 
ing a total of 26 miles.” 


One of the guests registered at the. ITollenden, Cleve- 
land. O., a few days ago was l. Fuvioka of Tokio, Japan, 
president of the Tokio Electric Railway Company and 
formerly professor of electrical engineering at the Im- 
perial University of Tokio. Prof, Fuyioka is accom- 
panied hy a fellow countryman surnamed Oda. The 
professor's visit to this country is primarily for pleasure, 
but in making a tour of the continent he will inspect 
the electric railway systems of the leading cities and 
visit the various schools of eleetrical engineering. Mr, 
Oda will remain in Cleveland two years, during which 
time he will be connected with one of the street railway 
companies, studying practical electrical work as applied 
to railways. 


The Edgerton, Wis.. Reporter“ tells this fish story: 
„One day the past week the Edgerton Eleetrie Light 
Company were engaged in testing some of the machinery 
employed at the power station on the Rock river at 
Indian Bord. The wires leading trom the dynamo were 
run out of the station into the taii race for the purpose 
of getting a strong resistanee to the machine. The 
wires carried a hot current of 2.000 volts and of course 
charged the water immediately about with its heavy 
current of electricity. The river was high and full of 
fish endeavoring to work themselves up over the dam. 
Whenever a red- horse sucker or piekerel got anywhere 
near the live wires it took a shock that sent it to the 
surface, when it would roll upon its back with mouth 
and gills wide open. Occasionally one more cautious 
would come close enough to the danger line to get а 
touch of the current. when it would take a shoot across 
the river, but the greater portiou were easily caught in 
thetrap. A good string ot fish could have been taken 


there in a very few moments.“ 
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RECENT COMPANY ELECTIONS. 


Citizens’ Electric Light & Power Company, Upper San- 
dusk v, O.—Secretary, Frank T-chanen; treasurer, Charles 
F. Plumb; directors: W. T. Tsehanen, George Tschanen 
Frank Techanen, EA Techanen, Charles F. Plumb, P. H. 
Von Blon, M. H. Brinkerhof. 


Easton, Palmer & Bethlehem Electric Railway Company, 
Easton, Ps.—President, Charles A. Richardron; treasurer, 
W. L. Kindall; directors: Charles А. Richardson and W. 
L. Kindall, Worcester. Mass; Charles Е. Barnes and № 8. 
Myrick, Boston, Mass.; E. J. Fox, T A. II. Hay and Wil 
liam O. Hay, Easton. 

Knoxville Traction Company (reorganization), Knor- 
ville, Tenn. — President, Frank S. Hambleton, Baitimore; 
vice-president and general manager, O.C. Howell, Knox- 
ville; treasurer, W. S. Shields ; secretary and Auditor, С.Н. 
Harvey; directors: Frank S. Hambleton, C. W. Boer and 
John W. Steele, Baltimore; €. C. Howell, W. 8. Shields, R. 
M. Rhea and К. E. McMillan, Knoxville. 


Little Falls & Herkimer Railway Company, Little Fal's, 
N. Y.— President, John V. Quackenbush, Mohawk; vice- 
president, Col Clinton Beckwith, Herkimer; secretary, N. 
J. Davis, Herkimer: directors: кате as last year with 
there added: Thomas E. O’shea, Nathan F. Briggs, New 
York City; James Conkling and John A. Giblin, Ilion; 
w. F. Lansing, Little Falls. The Utica & Frankfort Elec- 
trie Railway Company is practically one with the Little 


Falls & Herkimer. 


People's Light & Power Company, Newark, N. J.— 
President, Philip N. Jackson; first vice-president, Gott- 
fried Krueger: second vice-president, E. F. €. Young; 
treasurer, Dr. Les'ie D Ward; secretary, L. D. Н. Gilmour; 
general manager, Dudley Farrand; assistant secr ‘tary and 
treasurer, Perey Ingalls; directors: B M. Shanley, E, F. 
О. Young. Gottfried Krueger. Charles A. Sterling, W iam 
Fair'ie, John F. Kehoe, Leslie D. Ward, F. W. Jackson, P. 
Sanford Rose Jos ph D Вее, Charles M. Decker, Abram 
C. Denman William Scheerer, William M Clarke Samuel 
Klotz, Peter Hauck, Jr., Thomas T. Kiener. James E. 
Reynolds, Randal Morgan, James G Hasking, William C. 
Shanley, William G. Rumstead, Frederick. & Dougias, 
Uzal H. McCarter, A. Ө Garretson, Matthias Plum, Jr., 
William Runkle, Jol.n D. Harrison, Philip N. Jackson, 
Dudley Farrand. 


Webster & Dudlev Street Railway Company, Webster, 
Mass, — President, Fdgar 8. Hill; treasurer, John Flint; 
secretary, Charles Haggerty; directors: Edgar S. Hill, 
George R. Marble, E. N. Bigelow, Cyprien Danduraud, 
Oscar Shumway, Lyman B. Eddy, John Flint, Charles 
Haggerty, Eben S. Stevens. 


Woonsocket Street Railway Company, Woonsocket. R. I. 
President and general manager, Edgar K. Hay; recre- 
tary, Willard Ке; treasurer, Walter Whittlesey; super- 
intendent, Н. M. Young; dir ctors: Edgar K. Hav, Wil- 
lard Kent Joseph G. Ray, Edward H. Rathbun, Thomas 
Martin, Charles II Wilson, Henry I.. Whittlesey. 


COMMERCIAL PARAGRAPHS. 


We would call our readers’ attention to the advertise- 
ment which appears in this issue of the Gerlach House, 
located at 55 West 27th street, New York. Tt is Mr. Charles 
A. Gerlach's intention to make his well-known hostclry a 
headquarters for those visiting the Electrical Exhibition 
to be held in Madison Square Garden during May. With 
this end in view, every accommodation will be afforded 
visitors tothe Exhibition in the way of a special dining 
room and reading room. the latter containing the latest and 
best electrical publications. As іх excellent hotel is situ- 
ated within leas than five minutes’ walk of the Exhibition 
it should be well patronized. 


Educato Your Bowels With Cascarcts. 
Санау Cathartie, cure constipation forever. 
10%. 25e. IIC. C. C fail, druesists retaund money. 


Don't Tobacco Spit aad Smoke Four Life Away, 

To quit tobacco easily and forever, be mag 
nctic, full of life, nerve and vigor, take No To- 
Bac, the wonder worker, that makes weak mea 
Strong. All druggists, fe or sl. Cure guaran 
teed. Booklet and sample trec. Ad.lress 
Sterling Remedy Со, Chicago or New York 


The American Electrical Directory, formerly known as 
the Standard Electrical Directory, has just made its ар- 
pearance. It is published by E. L. Powers, Monadnock 
Block, Chicago, and contains as usual valuable informa- 
tion in the way of electric lighting central station statistics. 
According to this work there are 2,5941 electric lighting cen- 
tral stations operating in the United States, of which 333 
are operated by municipalitics. The tables in this Directory 
giving the number of central lighting stations in the vari- 
ous States, with the number of arc and incandescent lights 
іп use, are extremely valuable. ‘The buyers’ finding list is 
gotten up with great care and arranged in alphabetien! 
order with regard to the products sold. As this Directory 
appears quarterly and the subscription price is but H a year, 
it should be in the hands of al! persons in any way inter- 
ested in the electrical industry. 


To Cure Constipation Forever. 
Take Cascarets Candy Cathartic. 10e or She 
lf C. C. C. fall to cure. druggists refund MONEN 


No-To-Bac for Fifty Cents. 


G uaranteed tobacco habit cure, makes weak 
Men strong, biood pure. 50c, 31. All drugiuists. 


We nre in receipt of an attractive catalogue from the 
Partridge Carbon Company, Sandusky, O. This little 
pamphlet, containing over thirty pages of reading matter, 
is handsomely gotten up and should be in the hancs of all 
persons using dynamos or motors and desirous of procur- 
ing 8 high grade of carbon brush. 


Everybody Says So. 

Cascarets Candy Cathartie, the most wan- 
derful medical discos erv of the асе, p eas- 
ant and refreshing to the tasie, act gentiy 
and positively on kidneys, liver and bawe's, 
cleansing the entire svstcm, dispel colis, 
cure headache, fever, Баро constipatien 
and biliousness. Please buy and trv a box 
of C. C. C. to-day; 10, 25, Z0 vents. Sold aud 
guaranteed to cure by all druggists. 


Users of Miniature Incandescent Lamps will very readily 
appreciate the advantage of having a miniature lamp ofa 
standard, reliable make that can be depended upon for 
efficiency and length of life. The Packard Sign Lamp, 
which is a miniature lamp about 2 inches long over all and 

Inch in diameter, fills the demand for a high grade mini- 
ature lamp. It is mounted with regular Edison candelabra 
base, gives about 2 c. P. and burns 4 in series on 50 to 
60 volts or8 in series on 100 to 120 volts. This lamp is car. 
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ried in stock in Chicago in large quantities by the Electric 
Appliance Company, who always hold themselves in 
readiness to ship promptly any number of these lamps and 
the necessary sockets. This lamp is very largely dis- 
placing other miniature lamps for sign work. 


INCORPORATIONS. 


The Salmon City Electric Light & Power Company, Sal- 
mon City, Idaho. Capital stock, $1U.000. Incorporators: 
G. G. Shaver, William F. Boxvell, William Peterson, W. 
T. Robinson, R. W. McBride and Ed. Mingle. 


The Paterson Trolley Car Appliance Company, Paterson, 
N. J. Capital stock, $25,000. Incorporators: Peter D. 
Milloy, Buffalo, N. V., and Franz A. Von Mochzisker, 
Paterson. 


The Joliet Railroad Company, Joliet, Ill.—to construct 
and maintain an electric street railway line in Joliet and 
other towns, with authority to sell power, light and heat 
for manufacturing and other purposes. Capital stock, 
$600,000. Incorporators: Clinton C. Rush, W. H. Hearn, 
and A. P. Hirshman. 


The Cleveland Electrie Light Enlarging Company, 
Cleveland, O. Capital stock, $10,000. Incorporatora: 
Jacob J. Denmark, Harry C. Mason, Fred L. Taft, W. T. 
Black and A. M. Austin. 


The Geneva Power & Light Company, Geneva, N. Y. 
Capital stock, $50,000. Directors: P. N. Nicholas and F. C. 
Bloodgood, of Geneva, апа зЗ D. Greene, J. C. Carr and M. 
A. Oudin, of Schenectady. 


The Northern Electric Company, Auburn, Me. Capital 
stock, $125,000. President, George O. Wing of Auburn; 
treasurer, Herbert I. Goss of Berlin, N. H. 


The Campbell Electric Traction Company. Charleston, 
Уа —to manufacture and sell electrical and mechanical 
supplies for railway companies. Capital stock, $100,000. 
Incorporators: A. C. Gunther, D. M. Black, Richard 
Fisher, E. A. Botkin aud C. W. Smith, all of Charleston. 


The Third- Rail Block System Company, East Orange, 
N. d.—to manufacture a patented third rail for trolley 
roads. Capital stock, $100,000. Incorporators: Louis F. 
Walkins and J. Warren Wiley of Springfield, Mass.; C. D. 
Chase of Northampton, Mass., and Howard K. Wood of 
East Orange. 


The M. B. Wheeler Electric Company, Grand Rapids, 
Mich.—to manufacture and dealin electrical appliances 
and supplies; also in acetylene gas generators and ap- 
paratus; also do a general electrical construction business, 
Capital stock, $25 000, of which $5,000 is paid in. Incorpo- 
rators: A. Отеп Wheeler of Manistee, Morton B. Wheeler 
of Grand Rapids, and Sigel D. Kopf. 


ELECTRICAL PATENT RECORD. 


Lerrg88 PATENT ISSUED APRIL 5, 1898. 


—— 


ÉLECTRIO BAILWAYS AND RAILWAY APPLIANCES. 


601,751. Mechanism for Lowering Oar-Fenders. Robert 
Harr!s. Bridgeport, Conn., and Marcus K. Goldamith, 
New York City. Filed Aug. 21, 1897. 

601,961. Fender for Cars. Henry Haywood and George 
Totten, Toronto, Canada; said Haywood assignor to 
said Totten; said Totten assigner of one-fourth to 
Harry F. Lowe, same place. Filed July 13, 1897. 

601,963. Car-Fender. John Keller, Philadelphia, Pa. Filed 
June 25, 1896. 


ELECTRIC LIGHTS AND APPLIANCES. 


601,860. Clip for Drop-Light Wires. Charles Schuetz, 
Newark, N. J. Filed Dec. 1, 1896. 

601,930. Adjustable Hanger for Incandescent Lights. Fred 
О. Bell, Cœur d'Alene, Idaho, assignor, by direct and 
mesne assignments, to N. S. Paul, same place. Filed 
March 26, 1895. 


ELECTRICAL MACHINERY AND APPARATUS. 


601,717. Solenoid Blow-Out for Disp»rsing Ares Formed in 
Breaking Electric Circuits. Sidney H. Short, Cleve- 
laud, O. Filed Nov. 1, 1897. 

601,871. Electromagnetic Circuit-Breaker. Gano 8. Dunn, 
East Orange, N. J., assignor to the Crocker-Wheeler 
Electric Company of New Jersey. Filed June 12, 1897. 

601,979. Electric Welding Machine. Christen Nielson, 
Brooklyn, N. Y. Filed June 15, J897. 

601,992. Electric Brake Mechanism. Alexis Vanderbeck, 
Scammon, Kan. Filed Sept. 13, 1897. 


TELEPHONE AND TELEGRAPH APPARATUS. 


601,768. Printing. Telegraph System. John Burry, Fort 
Lee, N. J. Filed Sept. 10. 1897. 
601,786. lock for Telephones. Ralph H. Allen, Fitchburg, 


Mass. Filed Sept. 8, 1897. 
601,86 ·. Telephone. Thomas F. Abern, Detroit, Mich. 


Filed April 26, 1897. 
MISCELLANEOUS. 


601.694. Machine for Restoring Insulated Wire. Nelson 
Wilson, Portland, Ore., assignor of one third to Charles 
Bolen, same place. Filed Aug. 20, 1897. 
601,730. Heat-Detector for Electric Fire- Alarm Systems. 
John D. Gould, Brooklyn, N. Y. Filed Jan. 30, 1896. 
601,758. Electric Lantern. Oscar O. Prasse, West New 
Brighton, N. Y. Filed June 28, 1897. 


DESIGNS. 


23,452, 28.453, Bulb for Electric Lamps. Edward Miller, 
Ak ron, O., assignor of two-thirds to Orlando W. Groff 
and Anton Rapp, same place. Filed Jan. 29, 1898. 


The General Electric Company owed on January 
1, 1898, $1,339,380 acoumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its cemmon stock since August, 1893. 
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TELEPHONE AND TELEGRAPH. 


That Patent Case in San Francisco. 


Commenting upon the decision of Judge de Haven at 
San Francisco, granting the injunction asked for by the 
Weatern Electric Company against the use of the Perrin 
multiple switchboard by the Capital Telephone & Tele- 
graph Company, M. J. Dillman, manager of the latter 
company, said to a Sacramento Bee reporter: 

The case referred to із one of two suits that were insti- 
tuted against the Capital Telephone Company by the Sun- 
set-Western Electric-Bell combination in October, 1895, or 
about the time we commenced doing a telephone businees 
in Sacramento. "The first was upon the use of the Watson 
automatic telephone switch upon our Instruments and was 
decided in our favor. 

“ This one is upon the use of the Perrin multiple switcb- 
board, and I will say that the decision as rendered does 
not concern us in the least, as we never have since the 
commencement of business operated our system under 
anything but the trunk system, which system is open to 
the free use of tbe public. 

"While our original board was constructed for either 
multiple or trunking work, all recent additions have been 
purely trunking boards, hence our system must be oper- 
ated under that system and could not be operated under 
the multiple. Therefore, the suit simply restrains us from 
using something wedo not wish to use and would not use 
if we could. As for an accounting, that was waived in 
open court by the Bell attorneys, there being no showing 
whatever for damages.”’ 

The San Francisco (all in its report of the decision said: 
"The switchboard used by the defendant (the Capital 
Telepbone Company] was invented by Thomas J. Perrin 
and was patented in April, 1885. The court found that 
Leroy B. Firman had reduced his invention of a multiple 
switchboard to practice early in 1879 and several months 
earlier than the other patent." 


The N. Y. Commercial states that D. A. Reynolds, rep- 
resenting the Citizens Telephone Company, is authority 
for the statement that in the course of a few weeks а new 
company would be incorporated in this State (New York) 
and would probably be xnown as ‘The People's Tele- 
phone Company.’ The Citizens’ is an independent com- 
pany operating in New York and New Jersey, and using 
the ‘Martin-Cole duplex system. The new company 
proposes to charge $100 per year for unlimited service for 
New York, $75 for Brooklyn and $50 for a limited service of 
500 calls. The present fiat rate for telephone service in New 
York City is $240 per year, with rates for limited service 
correspondingly high. The patent duplex system, which 
the company intends to use here, is now figuring in a suit 
for $400,00C damages xhich was begun recently by Charles 
Martin, who claims to be the inve: tur, against the Detr.it 
Telephone Company for slander of title.“ The Citizens’ 
Company, owning the rights to the duplex system through 
a contract with Messrs. Cole and Martin, will charter the 
new company which is to operate here. 


Attorneys Watson and McCleave, of Pittsburg, Pa., 
have given notice that an application will be made to the 
Governor of Pennsylvania on Thursday, April 21, by John 
Phelps, Martin Meyerdirck, John McCieave, L. H. Matb- 
ews and John M. Freeman, under the act approved April 
29, 1874, for the charter of an intended corporation, to be 
called the ‘Pittsburg and Allegheny Telephone Com- 
pany,” the character and object of which is the construct- 
ing, maintaining and leasing lines of telegraph for the 
private use of individuals, firms, corporations, municipal 
and otherwise, for general business. and fur police, fire 
alarms or messenger business, or for the transaction of any 
business in whicb electricity over orthrough wires may be 
applied to any useful purpose. The new company has 
been organized, it is said, to take up the work of the 
defunct Home Company and install а complete system of 
telephones in Pittsburg and Allegheny. 


The Pennsylvania Electric Company of Marietta, Pa., 
has received a large order for telephoncs from the War De. 
partment, to be used for forts, coast defences and signal 
stations along the Atlantic coast. The company received 
instructions to rush the order. This is quite a compliment 
to the Crescent Telephone apparatus, as no doubt many 
othe: makes were considered before the order was placed. 
The Orescent telephone embodies the latest improvements. 


The Southern Bell Telephone Company at Atlanta, Ga., 
has reduced its price for residence phones to $2 per month, 
which is the rate set by the new Standard Telephone 
Company. The officials of the latter company say they 
rely upon the people to patronize the new company, with- 
out whose competition the rates would never have been 
lowered. 


The directors of the West Penn Telephone Company of 
Washington, Pa., which proposes to cover the entire 
western and northwestern portion of Washington county, 
Pa., with a telephone system, are C. C. Oracraft, of Claye- 


ville; J. G. Hanns, of Independence; D. K. Irwin, of 
Claysville; O. M. Henderson, of Washington; D. М. Pry 
of Burgettstown and W. E. Thompson, of Olaysville, O. ' 


The Telephone bill, which aims at а reduction in rates, 
was ordered to a third reading in the Massachusetts House 
on the 1st inst. by a vote of 95to 61, four members declin- 
ing to vote as being stockholders in {һе Bell Telephone 
Company. The House will probably pass the bill, but its 
passage in the Senate ія extremely doubtful. 


A press dispatch from Menominee, Mich, dated April 4, 
states that the largest deal in telephone poles ever made 
in this section has just been closed between Titus & May 
for the American Telephone Company of New York and 
А. V. Freeman of Menominee, agent for Raber & Watson 
of Chicago. It involves a money consideration of between 
$75,000 and $80,Cc00." 


The American Telephone & Telegraph Company (Long 
Distance) has filed with the Massachusetts Commissioner 
of Corporations the following statement to date of Febru- 
агу 28, 1898: Assets—Real estate, $83,637 ; cash, debts re- 
ceivable, $1,180,710 ; equipments, etc., $13,865,665; misoel- 
laneous, $8,554,966 ; total, $23,684,998. — Liabilities—Capital 
stock, $20,000,009; debts, $2,223,208; reserves, $522,068 ; 
profit and loss, $939,742; total, $23,684,998. 


Three telephone companies have made application to 
the city council of Lancaster, Pa., for franchises to operate 
in that eity. They are the Columbia Telephone Company, 
the Independent Telephone Company and the Lancaster 
Couaty Telephone Company. The Columbia Telephone 
Company has already secured franchises in Elizabetbtown, 
Mt. Joy, Ephrata and Lititz. 


The city council of Albion, Mich., has granted a 30-year 
franchise tothe Calhoun County Telephone Company. 
The company is required to put in free four phones for the 
use of the city; also phones, not to exceed ten in number, 
for school uses at an annual rental of $12 each. 


А prominent business man of Elizabeth, N. J., is quoted 
as saying that an agreement had been virtually entered into 
by the big express companies whereby they are to assist 
the American Bell Telephone Company in its efforts to 
force local telephone companies out of business. 


A telephone franchise in Indianapolis is to be sold to the 
highest bidder, bids to be opened on the 18th inst. Com- 
panies bidding must have $800,000 of actual stock, and 
each bidder must deposit $10,000 in cash with his bid. 


The Perry Telephone Company has been granted a 2- 
year franchise in Guthrie Center, Ia., with many restric 
tions and conditions in favor of the town. A Bell com- 
pany is asking fora similar franchise. 


An ordinance granting to the Home Telephone Company 
the right to construct, maintain and operate underground 
wires in New Albany, Ind., bas reached the third reading in 
the New Albany council. 


The Minnesota Central Telephone Company has cert'fied 


to an increase of capital stock from $500,000 to $1,000,000. 


The Graceville Telephone Company of Graceville, Minn., 
has been incorporated with a capital stock of $-00. 


New Companies Incorporated. 


The Blue Ridge Telephone Company, Stranger, Falls 
County, Tex.—to establish and maintain а telephone line 
between Stranger aud Marlin. Capital stock, $1,00!. Ia- 
corporators : W. S. Hunnicutt, J. C. Shaw and R. J. Gar- 
rett. 

The Carroll County Telephone Company, Huntingdon, 
Tenn.—to construct and maintain a telephone line from 
Huntingdon to Buena Vista. Incorporators: L. P. Clark, 
А. М. Lee, G. B. Dalton, J. O. R. McCali and J. McN. 
Wright. 

The Pawnee City Telephone Company, Pawnee. Neb.— 
to put in a telephone system at Pawnee. Capital stock, 
$5,000. Iucorporators: G. E. Becker, J. M. Rogers, H H. 
Bull, J. W. Bullard, E. Н. Hollister, 8. N. Hoff, A. 8. An- 
derson and W. M. Brown. 


The Harrisonville Telephone Company of Waterloo, III., 
has certified to an increase of capita! stock from $6,000 to 
$20,000. 

The Independent Telephone Company, Lititz, Pa.—to 
establish telephone lines in Lancaster, Berks and Lebanon 
counties, Pa. Capital stock, 825,000 Directors: Israd G. Erb, 
H. R. Landis, A. M. Amer, P. B. Bucher and A. B. 1006, 
Lititz; E. В. Brubaker, Lexington; 8. B. Karl, Millwsay; 
Е. L. Garber, Stevens; 8. W. Buch, Kissel Hill; М. * 
Weidman, Ephrata; Jacob Mace, Ream»town ; Philip ^: 
Ruhl, Brickerville, and A. E. Lene, Brunnerville. 
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ELECTRICITY. 


ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are complleó from s 
The utmost care із cxercised in their collection and preparation, and every effort is made 


a favor to havc brought to their attention any inaccuracies readers may discover in these columns, 
Abbreviations: ort. indb., certificate of indebtedness: coll, collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb, debentures; exten., 


extension ; gon., general: g., gold; guar., guaranteed; inc., income ; 


imp., improvement; pd., paid; fd., preferred; m 
C. quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. and Aug.! M. & S., May and Sept.; J. & D. у and be.; J. 


and Dec.; J. & J., Jan. and June. 


. 
, 
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pecial reports recelved by Execrascrry from a variety of sources. 
to secure accurate and reliable information. The management of this journal will esteem i$ 


mortgage: tr., trust; A., annually; S., semi-annually ; 


PASSENGER RAILWAYS. 


Capital Stock. 
Par Anthorz‘d/ Issued. 


„Rato and Date ot 
Least 


4 —— 

NAME. XAME. (ParjAuthorz’d/ Issued. t Div. Bid. Asked. 
Albany, М Y.cáprit: | 3 1 $200,00018 % 8., Jap., 8. 10 -o 
Albany Ry. o... Gg.... ... . . 100| 2,000,000] $1,750,000/13 N Q., Feb. '98. (145 | 1475€ Il Hartford & West Hartford R. 27.000] ........... ^ |... | =» 
Ттоу бу Railway o vk CHE 100 2,000,000 2,000,000 ! Q., Dec 1 * 97. 70 72 
Traction Oo. (Saratoga) 100 50,000 50,000 esos 9600 oe Holyoke Mass.—Apr. BU 
Allentown, Pa.—Apr. 11: Holyoke Street Ry. Oo 400,000/8 & A., Jan., 98. |200 | 206 
Allentown & Lehigh Val. Trac. Co... . 4.000,000| 1,500, T 15 |Hoboken, N. J.—Apr. 11: 

Bridgeport Traction Co.............| 100| 3,000,000| 2,000,000] X Aug., '97. 60 Indianapolis, Ind—Apr. 11: 

Baltimore. Md.—Apr. 1t: *' Citizens' Passenger Ry............ 5,000,000 eee saegeccee 24 

Baltimore Oity Passenger Ry. Oo...| 925 6,000,000] 2.500, 0005 % 8., July 2, '97. 72 Lancaster, PA. Apr. 11: 

aBaltimore Consolidated Ry. Co. 95 10,000,000; 9, 177.0002 % S., Jan. 15, 98 23 Pennsylvania Traction Oo.......... 9,900,000) .................. m өө 

Central Ry. Co. of Baltimore City.. 50] 500,000 500, 006 % A. Dec., 1597. 82% | Lancaster & Col. Electric Ry en 87,500! _.................. [| +» 

Boston Mass —Apr. 11 2 West End Street Railway 666695 - eee | ооообоее р оооу» desees 00000000 000600000 өе ee 

e ә 

New England Street Ry.............| 25) 6, 000, 000 1,081,925 % Q., Jan.15, '97.| .. „ |Loulisville, Ky.—Apr. 11: 

North Shore Traction «ecc ө e, COM, 100 4,000,000 4,000, "e 90009«2t922 ' 19 18 Louisville V 8,500,000 285 X. Ort., 97. 45 50 

North Shore Traction Co.. one .. pid. 100 2,000,000 2,000,000 6 % 8., A. & о 60 5 Louisville Ry... *-.c0090099€9* .5 % pfd 2,500,000 2 2 % B., Oet. 1, 97. 96 100 

b West End Street Ry. Co......com. 10,000,000} 9,085,000) % B., Oct., 7 81 8144 | 

b West End Street Rv. Co...8 % pfd. 8.400.000} 6, 400.0004 & 8., Oct. 1, '97. [102 | 102% Minneapolis. Minn.—Apr. 11: 

Boston Elevated R. 77% 10, 000, 000 57 52% Twin City Rapid Transit........com. 15,010.000 Pesce өөө ө оо 20 28 

Brooklyn N. Y.—Apr. 11: Twin City Rapid Transit....7 % ptd. 1,714,200/134 N. Jan., '98. — | 100. 

Brooklyn City & Newtown Ry...... 2,000,000) 1 923 4002 & Feb. 1, 1898. |185 | .. Montreal, Canada.-Apr. 11: | 

Brooklyn "ap, Transit Oo., tr certi.. 20,000,000 20,00, оооовооововсое о о 8414 8:34 Montreal Street Ry. Co E 99 «77 4,000,000 197 8. M. & N. oo ee 

eBrooklyn eights Railroad...... e... 200,000 200,000 сооеоеоевоооо о „ еә oe Toronto Street Ry. Co Pa £s i$. ace ease 6,000,000 134 M B., J. & J. 94 19454 
Во ун, Queens Oo. & Sub. EH. 100] 12,000,000 o Memphis, Tenn.—A pr. 11 
e n, Queens Oo. & Sub. RR. . 2 000.000] 2,000, „ us sa .—Apr. 11: 

Coney Island „гоо n RR....... ооо 2 13% & Oct. 1, 97. 140 | 180 Memphis Street Railway Co.......... ; 500, 00 . 16 РЕ 

пз unty е „„ „%% %% % „„ „ „6 „„ „„ „ 4 50,000 3 „51h „„ „„ „„ 2 oon 

Kings County Traction (1% . 4,500,000 4,500,000|1 3¢ July 26, '97 45 18 New Haven, Conn.—Apr. 11: 

Nassau Electric Railroad... . . . . 6, 000, G0 6,000,000} ...... РРА 30 m Fair Haven & Westville RR......... 900,000 4 % 8., t. 97. 60 EA 

ree T E aie TT 2.00 000 2 000 000 T 71 E New Haven се Railway Оо...... 1, 000.000 25% 3% A., July '96. | 60 | 80 
Broo d road.. — э [] , e*t*s6s әзе Фе өтө ew Aven n rv Q.... eec 6. 800,000 eee "T ee ee 
Buffalo, N. Y.— Apr. и: i Winchester Avenue RR............. 600,000] -........... 40 49 
Buffalo & Niagara Falls Elec. Ry....| 100 1,250,000] 1.250,000| ....... ett 2 60 New Orleans, La.—Apr. 11 
Buffalo Railway Co . 100] 6, 000,000] 5,870,500 1 % Q., Dec., 97 7 80 Canal & Claiborne RR. Оо.......... 240.0004 & 8., Jan., 98. [140 | 160 
Columbus O.—Apr. 11: Nem 5 1 RR... ко 1% Q., Jan., £8 era 126 
е о... LI со „ , ЧАМ] c] [IIIITTTTP 
Columbus Street Railroad 100 8,000,000] 8,000,000/1 % Q., Feb., 98. 4 New Orleans Traction Co....... fd. 2,500,000] ............ 18 5 
А , P 500, 15 
Columbus Centra: Street Railroad. 100 1,500,000] 1, 500, 0000 T oe m е! OD EH. . guar. 2,000,00088 % S., an., 298, m 82 
Charleston, S. C.—Apr. 11: Orleana Ral mad oo EUA ш jani на 16 17 
eee od E ͤ—ͤ— . 50 100,000]  100,000/3 % S., Jan., 97 " T St. Charles Street Railway.......... 1,000,000 14 &. Jan., 98 88% У 
Т (OR rine epee eee 25 1,000,000 250,000 22 „4 2 0 „ ^oc эе ee New York-—Apr. ll: : 
Chicago. DIE n: A Central Croesto ЕН...... Kw 000.0024 % Q ; July, "97. |200 , 
cago mon 12.000, 0008 Dec. Rl. 97.122 281 stopher ts. . guar. 650.0002 % Q., Jan., 154 1 
Ohi & E ath Side R. T. RB..... 100 10:890 0 10:823. 000 A ie) des B | s Dry Dock, E. Brdw'y & Battery RR 1,200,000) 1 ^ L. Feb., 98 [170 20 
Lake t Elevated RR...... 32 100] 10,000 000 10. 000, 0 ri l lll. 10% 16% d Metropolitan Street Ку. Co 30, 000.000 1% 3 C., Jan., 98. |14 34| 142 
Metropolitan West Side Elev, Ry... 100| 15.000.000| 15,000,000] ........ КОИ) 8 4 eBleecker St. & Fulton Fy.Ry.guar 900,000 34 % A., July, 97. |82] P4 
Met. West Side Kl. const. stk........ 100! 15.000.000 2.500, 0 ) ............ > sé Broadway & Seventh Ave...guar. 2,100,000 217 $ Q., Oct., 97. |205 | 212 
North Chicago Street RR............ 100| 10 000. 6,600,000/8 % Q., Jan., 98 say gOen. Park. N. & E. Rivers RR. guar 1,800,000. % % Q., Jan, 8. |177 | 16g 
North Chicago City RR 989000 249,900 hEighth Avenue RR...... 1.000 000) нари 810 | 325 
South Chicago р ilway........ 100 2 ао 1,603,200 EN 5 as P 1424 8%. & Grand St. Ferry RR.guar 748.000 4% * Q., Feb., 'c8 |315 850 
West Chi St. RR. Oo............ 100 20:000,000| 18,189,000 15a % Q., Feb, 98. 8%! 91 fNinth Avenue cen... . ..guar. 800,000] ...... ..... 92 | 194 
iChicago est Div. Ry..... -.guar.| . к 1.250.000 624,900 35 % š ee kSixth Anus LE —— áp guar 2,000,000 4 севе оо ооа о о 195 210 
" y үч Dad D е ee e , 

wendet ont BS . i 460 ZOOO X ee ee. ЕА | в 
Cincinnati, Ohio.—Apr. 11: Third Avenue RR................... 10.000. 000 2 & Q., Feb., 98. [7 | 190 
Aneinnati Inc. Plane Ry... . . com. 50 1.000. 000 875. 000000 25 20 m42d St., Manhatv'le & St. Nich. Av 2.500, 000 .................. 57 42 
Olneinnati Ine Plane R САХЕХ] р 50 150,000 150,000 24 % , Feb., 9 75 *Union (Huckleberry) Ry. -00000 c 2,000,000 oO Oe 176 200 
ee Newport & Ооу. St. Ry. 100, 4.000000] 8.500, 000 2 |? Newark N. Ари: 
lOincinnati Street Ry. Coo a. 50 18,000,000| 14,000,000) 134 % Q., Jan., 98. 1124 118 ; 11: 

Mt. Adams & Eden Park Inc. Ry. 50| 2,500,000} 2, 200, 000 14 % Q.,Jan., 98. | .- we сода а аса Со. of N. J.. 12 соо ÁÁ— eee 455,1 46 
Cleveland. Ohio.— Apr. и: % % || "карі Transit Street Ry. 504.000 11% „ l. 180 | 190 
Axran, , ev. Elec. Ry....... 1 000! 1.000. 000 % Jan., 98 4 ittsbu Pa.—Apr. 11: 

98933 Сну R ho йд ine 3 O00 008 7,600,000 4 Mor ap PN 85 5953 tie nary nics Co......... -..| 50| 800, 00  500000| ...... 45 
evi 0 У... 2 %% % „6 „„ о 100 12,000,000 12,000,000 4 X U Ыы] 2 Monsolidated Traction Co.. СОШ 50 15,000,000 15,000,000 2 %, Jan., 296, 183. 

Detroit, Mich.—A4pr. и: Central Traction de. . .. P..] 50] 15.000.000] 105000 00 %, May, . 4e, a7» 

Detroit Citizens’ Street Ку.......... 100) 2,000,000} 1,250,000} M 100%} .. # en Trestles Co. 50 3:000 Gon 999000) * AA. Йй as 

Р. Wayne & Belle Isle Ry. .... . . . 100 400.000 —400,000/5 3€ July, '96. 8 (рас Duquesne Traction Оо... . . 50 8.000.000 18.000.000 4 A. S Жы 

Bapid F DP ЕБ 250,000 250,000 695655 2 „46 ee 100 sPittsburg Traction Co 99256 25 50 2,500,000 1.800.000 K i А ee Е 

се Казлар... нее z. 1,000,000] 1,000,000) .. 100 | По |ћей ral St. & Pleasant Valley Ry..| 25| 1,400.000| 14000002%% Jon. % |" | °° 
yando ver 2 100 250, 000 200,000 92959 0 Pgh. Alle heny £ Man. Trac. Co.. 50 8,000,000 12.994. 89 2 $, Ang., '05. = eee 

Atom O- Ape I; burg & West End Ry. 25. 8,000.00 | 8,000,000 %, Jan., "96. | ism] iay 

y Pittsburg & West End Ry. ....... 50| 1,500,00€| 1,500,000 5 % A., Ju а 8 

Ону Railway Co. oom. 1.470. 600 134 & Q., Jan. 1,98. 100 | 102 500. 500. : June 80, 97. ae 

Ону Railway Oo......... veces &. pid. 190) 1.500.000 600,000 je * Q.,Jan.1,98]40 |145 || Jecond Avenue Traction Co...com.... 4.900.000 Hoe 5 "- s 

People's Street Railway........... . . 1. 100 “ . . | ааз ‘100 | .. ubur p ee. 501 800,000] 200.0000 td 


to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. 
Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hts. Co. 


(999,100 of stock owned by North Chicago Street Railroad Company. 
{ Controls by lease Ohicago West Divi 
West Obleago Street Railroad Tunnel Compan 


1 X annum paid on outstanding nal. as rental by lessee—North Ohicago Street 
Raliroad Oo ; $625,100 of West Chicago Street Railroad Company. 
pode 00 of stock owned by гч pha y Company; В X on 


Div. | Asked. 
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| PASSENGER RAILWAYS. 


Capital Stock. 


a New Orleans Traction Company at 6 % on stock, 
b Leased to New Orleans Traction Company at 8 X on stock. 
e Leased to Centra) Crosstown Railroad at 


e Leased to 28d Street Ry. for 99 years; lease 


¢ Leased to Metropolitan Street Railway for 18 & on stock. 


Lease to Metropolitan Street Railway for $145,000 per annum. 
l Leased t» Metropolitan Street Railway for 18 percent. on capital воск, 
m Oontrolled Ly Third Avenue Railroad by purchase 
я Dividends of 134 % yearly guaranteed b 
o Controls by lease theAlleg'ny, Cent., О! sens, Duquesne, Furt Pitt an 
р Leased to Consolidated on Company for f 
д Leased to Fort Pitt Traction кашу for 6 % on 
v Leased to Consolidated Traction 
s Leased to Consolidated Traction, Oompan; · for 7 


Bate and Date of 
Les 


r annum val 
000.000 capital stock.” S: 
mpeny for 4 Жоп capital stock after October, 

on capital stockafier October, 


% on stock and interest on bon i 
d Operating the former Met. Trac. system, that corporation having become e О 
assigned to Metropolitan Street R 
f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street 
Lease tu Metropolitan Street Railway at 8 & on stock until Oct. 1, 1897; thereafter 9 х 
4 Leaeeo io Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 рет annum, 


onsolidated Traction om pan s 
Pitte’h Trae, 
stock, 


* Unlisted. { Full paid. | Outstanding. f Ex div. 
Leased to 


у. 
Railway, 


Leased to Met. 8t. Ry. for 99 years from April 20, 1892; € & first5 years, 8 X thereafter 
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ECC P 
NS ASSENGER RAILWAYS. | TELEPHONE AND TELEGRAPH OOS 
| ud г 
NAME. E A aureus УР | снази | 
| Раг i Issued. Last Div. Bid. | Asked. NAME. Par кшн Issued. | Пах »h e B 
а f. М. | keked, 


- 


New Bed lord Mass- Apr 11: 
100] $850,000} $850,000|2 €, Feb. 


Union Street Railway Oo.......... 


Northampton, Mass-Apr. п 
Northampton Street Rv.... ........ 


Omaha, Neb.—Apr. 4: 


100] 800,000] 228,000 4 & A., Jan., '98. 165 


Boston, Mass.—Apr. 11: 


American Bell Telephone Co.......| 100 
Erie Telegraph & Telephone Q9. ...| 100 чанар асаа 1$ Q; Jan мв FO 257 
New England Telephone Oo........| ..| 10,894,600] 10,804,600/81.50 %, Feb 08 5 


New York.—Apr. 11: 


98. 


Omaha Street Н 6 % % % % % ео American Tel h & Саы ees 
| Y 100| 5,000,000| 5,000,000) .................. 25 Central & South Am. Teleg. 88 150 14000.00 14,000,000] 13¢ X Q 90 
Paterson. М. J.—-Apr. 11. *Commercial Cable Co..............| 100 10.000.000 10,000,000] 182 J & 104 |1 
Peterson Ry. Go.. 100 1,250,000 1.250.000 Franklin Teleg Co "e er wu 214 X uar. 100 1.000.000 000,000 І Q. 188 189 
3 [] э See 85 Erie 1 & Telephone Ko NOM 100 5.00 (00 ео. ове 8. 4 “ 
Providence, R. I.—Apr. 11: *Gold & Stock Teig. Co..guar. 6 Я. 100| 8,000,000 4,800,000 ! J. Jan.., "98. 65 
United Traction & Electric Oo. . 100) 8, 000. 000 8, 000, 0002 &, Jan. '98. 59 are el ee .guaróX| 100] 8,000,000 e @ X d Te 100 
РпНадерма. Арг. 11: *New York & New Jersey Tel. Co., 100, 5,000,000] 8,728,000 1 2 
Fairmount Park Trans. Oo. . . 0 pd. 50| 2,000,000| 1.770 - : Pacific & Atlantic Teleg..guar. 4 %| 25 2.000. , * Q., Jan., '98./140 [145 
Heeto vill Ma & Ка! t * Й 000 2 253 Dec. 97. 14% * Postal Tele ph Cable Co ,000,000 о... ое 2 8. 71 78 
Host дуре Man. & Fairm’t 0 % pid = кош 11,938. 100 2% %, July 15, '97. | 42 *Sout'n & Atlantic Telg. Co.guar.5 | 100) 15,000,000 15,000,0001 X ©. e Ies 
aPalrmount Pk. & Had Pass Н | gol 800 1533,900/9 26 S— Jan, 10, '98, | 61 fOommercial Union Telegraph Oo 25) 960,000 559,526 24 % 8. 87 | 90 
Union Traction Co. sec. $125 ра 50 000 соо оо Last Western Union Telegraph Оо.......| 26| % oz Poy eth i gan: aa HI wá 
cElectrie r on бо... SLT 50 Сря ва 297. ^ „„ 7195 Div. guar. by Postal Teleg. Oo. ee ооо ое » 14 X, Jan., 98. 8 3 
ns’ Passenger Ry........| 50 500,000] 192.500 28 share Q. 307 Miscellan —Apr. 11: 
LES ы our чи Pas. R| 50) seoran] 11,875,000/$14 sha’e A—Apr.97/372 American D rele (ihn.) o... 25 400 
Lombard оны Street Ry. 25 000, To e Bell Teleph. Co. (of Canada.) 100 : ese... |12% Q., Feb. 98, < . 
e 1.000.000 A. & O. 89 Chesapeake & Pot Tel sses 8,168,000; 8,168,000/2 жь. 174 
nda гане hs Ry.... 50 1,060,000 {771.076 $9 share A Mar. 97.265 Chicace Telephone Co. e ep. Co.. 2 60 „ ое товоо з ооо 58 
p а y nger Ry. кы элээ ы eis %, A., April, 97.) - Central Dist Prtg & Telg.Co (Pgh Уч кы» "зз өз essees 202 |... 
Катоо bessenger ep.. 20 150000 [40000 ата | Hudson River Telephone Co......-| 100) 2000000 2,000,001 G: NE: 
1 Passenger Ry. . . pid... 750,000) 1277.402] ................. i pNorthwestern Telegraph Co..guar 50) 2,500,000) 2,500,000 ж ж: Q. ne ju 
{Philadelphia Traction CO. 50 30,000,000 120,000,000; 4 %S—Oct 1,'97. | 80 ep cnc терн Со....... RN 5 9 aT 
{Ustherine & Beiübrcge w " 50 15 5 400.000 6 % A—Mar., 97. Southern New Eng. Teleph. Co. . . . . 100) 8,000,000] ...... Esos 190 123 
4 п пеп 288. ое е E r.. , ‚000 580,000 $6 share—J uly 97. 140 
‘Empire Passenger Ry. Co. 50 600.000] 1600.00 .................. een re ELECTRIC LIGHT AN 
Philadelphia City Pass. Ry...... 50| 1,000,000] 475,000 57.50 share July '97'176 by LEN BIGHT AND ELECTRICAL MFG. COS. 
{Phile-iciphia & Gray's Ку. RR. БО) 1,000,000) 295.650 $3.50 share July '97| 86 Boston, Mass.—Apr. 11: 
jRidy. Avenue Passenger Ky... | БО 750,000] 420,000,$12 share, July 797. Fort Wavne Electric Oo 
iF uiiadelphia & Darby Ry.guar. 50 овеоооо о [250.000 $2 share July, 97. ace Ft Wayne Elec Co T Sec. Seri зове oo ооо. ое о. 2060 ecce 
jl7th & 19th Ste. Pase. By. guar... 50) ........ 250,000 194 % S., July, 8 157% General Кесте Có. — i EXE „ 
hirteenth 4 15th Sts. Paas. Ry.“ 50) 1.000.000 [835.000 $11 ah. A., July, 7 275 o n 40,000,000) 80. 480. 000.2 & Q., Aug., 1808. 
*Unlon Passenger Ry. Co........| 50) 1,500,000] 900.000 $9.50 shre, July 97 227 T.-H. Elec. Co. F. Secur. Serle i 100 10,000,000} 4. 252,000 8% & B., July, '98. 
West Philadelphia аза. RV. 50 750,000 1750, 000 $10 share, July 97 225 Westinghouse Elec. & Mie Co 8 50 2 2 „ „ 060 146.700 созо 
Rochester, N. Y-—A»r. 11: Wentingnoune El. Mtg. o. pid, | 50] 1180 88 a ene Бау XQ, Reb. на Al 
Rochester Railways Co. „„ % % % % „ ee 100 5,000,000 5,000,000 26 „„ „„ „„ ое 16 New York zT n " nt. 50 11,000,000 8,195,126 600. 


Reading, Pa. Apr. 11: Edison Elec. Ill'g Co., New York 
e i , К 100 10,000,000} 7,988,000 
ijjReading Traction Co... .. | 1,000,000! 1,000.000/Semi-an.,Jan. & Jy| 15 *Edison Elec. ll'g Co., Brooklyn. pev фе D 
ЛОМУ Passenger Ry. . . . 50 850,000] 850,000 рен rs 112 Edison Ore Milling Co е 100 4,000,000] 8, 780, 000176 & Oct., 97 
Kast Reading Electric RV. ...... . 50 1, 000, 5001, 000, 000 Jan., 98. 64 | .. поп ое Чоке S ood * es. 
: | ; enera ectric Co............ I esee o er 
St. Louis Mo.—Apr. 11: General Electric Co............ Pfd. у 40.000, 000 30, 400.0002 % Q., Aug , 1998. 
Fourth Street & Arsenal R 50 800,000) 150.000] ............ ie е Interior Conduit & Insulation Со... 00 10,000,000} 4,252,000 87 & S., July, '98. 
Jefferson Avenue Hy. Co. . ..... 50) 400.000 „ 400.0002 % Dec., 1838. "| tt |United Elec. Lt. & Pow. Co... pid | 109| 1,000,000) 1,000,000) ... 
Lindell R оооооовоео товоо е „ „„ „% %%% % ова 100 * , 2,400,000 1 9% Jan. 98. 120 122 = dedi Жз» MEL 
National Rail way Oo.. 9 ＋6＋6lů 4 |. 2,500,000 2.479.000 1 à €. Jan.,'98. Si 8 Pittsburg, Pa.— Apr. 11 H 

Cass Avenue & Fair Grounds...-| . . | 2,500000| 2.500.000 ............ КЕ d \llegheny County Light Оо........| 100 

Citizens’ Er „66 26 „%%% вове ове 100 Mee um 1,500,000 4 % Oct., 98. 90 110 East End Electric Light Co..... эз» 50 E00 O0) 5 а J. 

St. Louis „ жышын EART 2,000, 2,000,000 233 %, Jan., 98. 95 105 , , 

Missouri ооо ооо ово оооеоооооо sere 50 2,400,000 390990 тҮ % Jan : 98 170 172% Philadelphia, Pa.—Apr 11 M 
People’s RR. Pe ee ee §0 1,000,000 800.000 › ec., 9 oe "e Edison Electric Light Co. 239933 100 2 000 
Southern Electric Ry. „„„ еә, . COM. 50 50 000 500,000 „ 50 52 є Hleetrie Storage Battery Со. „сош. 100 .000, ecc socos 
Southern Electric Ry... 64 pref.| 100 1. (00,00 1,000,000| L7 %, Jan., 98. 100 | 1024, *Klectric Storage Battery Co...pfd.| 100 8,500,000) ...... oossoo 
8t. Louis & Suburben Ry.. 9 9＋9—*2»æ оо 100 2,500, 000 2,500,000 РСЕ СВТ 58 55 *Penna. Ht., Lt. & Pow. Co. „„on. 50 5.000.000 ээ жөө 60 
Union Depot R NN.. .. 100 4,000,000 4, 000, 0008 % A., July, 98. MT 175 A ped га y Pos Co.. i. 50 50005 T 8 pit 597 
orthern Elec. Light & Pow et saa oo see e. OOt., 97. 
san Francisco, Cal.” Apr: Southern Elec. Light & Power Со. 10 6187.00 pee 82500 dis. Jen. 170 
St. Cable RR... . , . 100 1,000,000 600. 000 500. thly. „+ 110 LED 
S reet Park & Ocean RR. . .. 100) 1,000,000| 875,000 22.50 share, '96. 40 | so. Miscellaneous. Apr. 11: ' 
Market Street Ky..-.--- ——— 100| 18,750,000| 18,750,000, G., 60c. per sbare. 5234] 53 Brush Electric Со............................. 50 
Presidio & Ferries RR. 100 1,000,000] 550,000] .................. 8% | Bridgeport (Conn.) Elec. Lt. Oo....| 25 0 3 3 57 уй 
i panton, Ра —Apt 11: гооп. Гк. Co. (St. Louis) n 500,000) ...... HAN 87 | .. 
1 — " Й y ectri Mf . Oo usd у тЫ Des ae Фоеооо EIEEE) boso oe өө 
isa Railway Со...... 50 6,000,000 2,500,000 —cw6nq7ꝓ7ẽ7—̃ ⁵ 10 12 Hartford (Cann) Elec. Light Co.... 65 n Yr oo es.. — 16 
m Scranton & Carbondale Trac. Oo. . 100 500.000 500,000) .................. 18 [Hartford (Conn.) Lt. & Power Co.. 000) ...... eee 120 | 123 
m Scranton & Pittston Traction Со.. 100) 1,050,000; 1,050,000) cen - |New Haven (Conn.) Elec. Lt. Со... „ ea NEL. aa 
. arragansett (Prov., R. I.) El : ` —hᷣ— өө 2 ee 
Springfield III.-Apr. 11: ese опо Brotes, Co... кан 150 1.200, 00 ...... |2 & Q., Oct., 98. ns im 
Бу ........ * ,000 ,000 "TIT ope — "B c. Co. (Montreal) e sie оссе, е —— өө e... 
Springfield Consolidated Ќу Heb ee m » Toronto (Canada) Flee. Light Co...| 100 1000000 ее 2% Q "1140 01.248 
Springfield Q.—Apr. 11: тошоп Houten Welding Оо....... 10 1,085,000} 1,085,000 М 9 i 181 | 182 
Springfleid Street Ry. . . CN 100] 1,000,000! 1,000,000| ................ » oe 2 oonsocket (R. I.) Electric Co 1000 eae d ‚Рес. 1, 90 | 100 
Springfield, Mass.— Apr. II: eae | tex d. 
T . 100 1,200, 1, 166,700 8 X A. 210 ALLIED INDUSTRIES. 
Can —Apr. 11: 
seria Ey 00 ——— ....| 100| 6,000,000) 6,000,000!134 % 8. 94 94% | Boston Mass.—Apr. и: | 
Montreal Street Railway Co. eou о ооово [| 7002 4,000,000 4,000,000 4 % 8. et егт Ашса саге Heating Oo......... 5n 10,000,000 Феоеооово voot „06 07 
Washington. D. C.- Apr. Ш: United Beane euries Conn pid. 100 3 sees ty * Pet 4 s 80 | 85 
1 | . ecce **.9.9* 50 500,000 500,000 EIE) 66969569556 ы ee a ° Tcv Ше Speers е + 
Des С ой & . .. 100 412,000,000 12,000,000 65c. per sh, Oct. 97.) 7274) 7314 New York.-—Apr. 11: 
Golumbia Ky. Co.. . . . . . . f. „...| 50 100,000 400,000 6 * A. 2 76 Consolidated Electric Storage Oo... 
Eckington & Soldiers’ Home Ry.. ee 50 707.000 652,000 ee easeece 9 ee Edison European *992235590090909090009090990009999 a À E ° i " - 

eorgetown & Tenallytown Ry. . 50| 200,000 200,000 ............ 66. .. ||8а!е%у Car Heating & Lighting Co. 100 oe кеа “ө E. 
sropoliten КК. Coo gͥl . . 50 1,000,000] 453.900 2% % Q. 116% 120 [Worthington Pump Co........ com. 100 55000 V ра 

etropoliten A 5 Worthington Pump CO pfd 100 2 000.000 2:000; 7% 97 0 

| Р ass.— pr. : U , * 

Wore eien C. Com. 100 8,000,000 8,000,000|_................. 16% 13 Philadelphia, Pa.—Apr. п: | 

e Worcester Traction Co......6 % рѓа.) 100) 2,000,000 2,000,000 3 * S., Feb., 98. 93 | 95 [Acetylene L. H. & P. OOo $85 pd. 50 1 000 

Worcester & Suburban Street Ку... 100 550,000 542,500 4 %, 1897 85 з» ш Trans. Со.......| 10 1 oon TD — E m 
wilkesbarre, Pa—Apr. 11: Welsb&ch Conbmercint Ge Со. „всгір.) 50 19.000 0 ...... . | .. 
Wilkeabarre & Wyoming Val. Tree. 100 5,000,000} 5,000,000] 1%, Jan., '97. м * ||Welsbach Соштшегсїа1бо.....-р!@. 100 900000 . Bd does 

„ Unlisted. 1. Fald in, {Full paid. | Outstanding. Welsbach Light oa. Oaa б oe mee [os — 2 

a to Hestonville, Man. & Fairmount Passenger Ry. for 6 % on stock per annum. Pittsburg. Pa.—A : REESE ' K 

b Oonsolidatio:. IElecti ic, People's and Philadelphia Traction companies. Fixed charges 8. а pr. 11: 

and all indebte ness of constituent and leased companies assumed by Union Traction Com- POT MIR. MEA „ 100 200,000] 200,000 А 
rgroun e Oo... k у Юю: na 110 
Pan T ысыса all shares owned by Union Traction Company. Miscell 100) 1,000,000) 1,000, 2 10 |106 

d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Oo. ^ aneous.- Apr. 11: 

А а to Electric Traction Company. „Barner & Smith Саг CO.. . . . com.] 100 1,000,000 м |17 
Controlled by Frankford & Southwark Passenger Railway. Barney & Smith Car Oo........pfd.| 100 . | 26000 3% es |70 
Leased to People's Fassenger Rantay a 25 рег (One пшнщ ео пт Co. жан ынк Io Безе к 500, e" 

t е 01. r ea 2252 2 6 „ 6 6 о i3 "exo бай! 1 950 E^ Е 
b Majority Union Traction 5 sai Ех ЭЭРИ У EWI Co. oe йе t 92952 62 „6 „„ p 100 1, : ооо 1% ^ Fe»: heo " n 
nsferred to Union Traction Company. ratt hitney Oo...... vee COI . eirese КТ TP ' Z 
1 United Traction Со. ata rental of $10,000 per an. In 1866-7-8, $20,000 p. a., 1n AH & Whitney Оо........... C 4 | 80 
1845-1900 and $90,000 per annum thereafter, payable sem{-aauually, rental declared as а dlvi- tiil well-Bierce 8. ... - g Boy Блу: 06 |% 
dand aemi-annuall б 3hul m ercu ecccocseecccc pid. ee eee 3 9. CN 2 X Sept. 1 . 107 100 
f 10 X guaranteed by Reading Traction Company. ts Belting Оо................... 5 , — 
k Dividend o g by Reading Traction . 3t. Charles Car Oo... 2 06% % %%% 60 He asina Tan EO 2 90 
„ 12 


d of teed 
t m ны ard oA tated by the Scranton Railway Company, formerly Scranton Trae. Oo. * Unlisted. 
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BONDS. __ 


PASSENGER RAILWAY. 


PASSENGER RAILWAY. 


Amount. 
NAME. Authorized. 


Interest 
Issued. |Due| periods. 


New Orieans La. 
Date оў Quotation— A pr. 4, 1898. 


Albany, N. Y. 


© 
Б 


Date о} Quotation— Apr. 11 1898, 
Canal & Cla! 6564. 4A . бв. 
The Albany Ry. . . . . Ist mtg. 5s. T $29,000 |1905 Crescent City Ri. oe im i de] UN | MO LN M АШ 
B. y Earn ers Ist mtg. 6h. 50,000 |1899| M. & N. 101 ; 
The Albany Ry. Oo.. . . . . Cons. mtg. 5s.| $500,000 427,500 |1980) J. & J. 111 | ...... Orescent City RR....... Cons. mtg. к. 58. 5,000,000 | 8,000,000 |1943) J. & J. 75 77 
e Albany Ry. Co......Gen. mtg. бә. — 750,000 875,000 |1947| M. & N, |*111 New Orl э „>. . K 000, 000, &. 5 
e rleans City RR. Ist mtg. 6s. 416,500 899,000 |1908| J. & D. | 10 111 
Watervielt Turnpike & RR. Ist mig. 6s | 850,000 850,000 1919 M. & N. 117% tN. Orl's City & Lake RR. iat mtg. E. 58. 5,000,000 | 2,599,500 1943 J. & J. 9% 9914 
Watervieit Turnpike & RR..2d mtg. ба.] 150,000 150,000 |1919| M. & N. |*115 33 у & 2 g. g. 58. 5,000, 599. : = 4 % 
On S be . Orleans & Carrollton RR.2d mtg. g. бв. 850,000 850,000 |1907| F. & A. | 110 0255 
у Ону Railway Co...... .... Ist tees — |р *10524 | 106% сонй Карова 8 Cons. mtg. 68. 800,000 899,000 1912 J. & J. 9334 | 100 
i a St. Charles St. ЕК. Co...... Ist. mtg. 68. 800,000 75,000 1906 J. & D. | 104 dase 
| [Princip ant ^ sin by | Liye: rs ыча to retire New бе 
" eans y . Co.’s Ist mtg. bonds. 
Albany Ry. Co. 1890,000 outstanding. 
Baltimore Md. New Vork. 
Date of Quotation — A pr. 11, 1898. m Mss of Quotation— A pr. 11, 1898, 
t Ave. 7 
Baltimore City Pass. Ry...1st mtg. g. 5в. 2,000,000 | 2,000,000 111 M. & N. 105 116 Atlantie Ay. еч шыгуы 50 БО 000 789.000 1909 М AS "108 
Traction Оо....... let mtg. 5. 1,500,000 | 1,500,000 |1929) M. & N. 115. |... , ule Goce mtn be КЕР ++, 66! '& o P 
Biltimore g ,500, : .. |fAtlantic Av. (Brooklyn)..Cons. mtg.5s.| 3,000,000 | 1,966.000 |1931| A. & О. 108 
Baltimore Trac. Oo..Exten. & Imp. E. 6a, 1,250,000 1,250,000 |1901 M. & 8 102%, 103 [Bro'd wa & 7th Ave. Iste 12.500 7.650.000 1 є 
Bal. Trac. Co. No. Balto div.ist mtg. g. 5s| 1,750,000 1,750,000 (1912) T. & D 114% | 115 Broad ae 7th A tons, mtg. g.5s. . a 1.500.000 Le T Е р. 120 

Ga T 70 W 4 oad way Ae Ist mtg. 58. 1,500, 1901 J. & D. 107 
Bal. Trac. Co Coll. Trust Ist mtg. g. 5«| 7.00% ̃ | . 10 0| J. & у. 1014 ...... Broadway S : 

{Balitmore Traction Со. Convertible . 800000 | =.. 19,0 N. & Nr. 103% | 2 Broadway Surface. e .. Tat mig. бе| 1195000 | 1,12500) 2 , it 

Central Pass. Ry. Oo.. ... . Ist mtg. Єз 17,000 1912 J. & J. | 110 Broad way Surface..... ...... g. 58. 1,000, 000, еы 

Central Pass. Ry. Co.. Cong. mtg. g. 58. 601,000 580.000 |1932) M. & N. 113 | 116 8 e Rit Co. 8 mig. = 3000 998 9900 оро 1971 J. 45 T 
he g 5-.| 8,000,000 | 3,000,000 |! 334 | DM! "n Ci dem она е 000-000. еч T. 115 

ty & Suburban Ry Ist mtg. g 5 „000, „000,000 1922 J. & D 11324 114% Brooklyn City & Newtown. . Ist mtg. 58. 2,000,000 2.000.000 1939 J. & J 11 
Lake Roland Elev., ............lst mtg. бя.) 1,000,000 | 1,000,000 |1942) M. & 8, | 110 Brooklyn, Bath & W. E. RR.Gen uie 58. 1,000,000 | 448000 119533 J. & J — 
Metropolitan Ry. (Wash. ). Ist mtg. E. 5а. 1,850,000 | 1,850,000 |1925 F. & A |117 1194 | brooklyn Heights RR. Ist. mtg. 5.“ 250.000 250.000 1941 A. & О 
— Br kl , , 4 s... 

tThe bonds of the Baltimore Traction овет Да, i MON SR ns tet mug 6 5.00.00 88 i 106 

yn,Q Sub’n.. 500.000 ‚750.000 |1941| M. & 
Oo., the City & Suburban Ry. and the Erooklyn Rapid Transit оо бө. 7,000000 | 5,131,000 1945 . . a 92 
toe Baltimor qs lids анаан by Bleecker St. & Fult'n Fer'y RR. let mtg.7s| 700,000 700 000 |1900) ...... 107 
ALIAE A CEA UR Cent РММ АЕ. R RR-18t сопа шік e| 1200000 | 1200000 88 EE ni 
, . . . ) ral Crosstown eo Ist mtg. ба. 250, А 1922) M. & N. 122 
Coney Island & Brooklyn RR. Ist mtg.5s 800,000 800,000 1903 J. & J. 105 
EORR EM T P. Dock, E. Bd'y & Baty R. gen. mtg. E. 56 1,000,000 | 930,000 1932 J. & D. 117 
Date of Quotation — Арг. 11, 1898. 403 000 ӨР Dry Dock, E. Bd'y & Вау КК..всгір5 %.| 1,100,000 | 1,100,000 |1914 F. & A. *108 
tLynn & Boston RR.......1st mtg. Е. 58.) 5,979,000 000.000 1924 J. & U. 101% | 105 Eighth Av. RR. Co.....Cert.indebt. 6 %.| 1,000,000 | 1,000,000 11914 F. & А. sdis 
West End Street Ry........ Deben. g. 58. 3,900,000 р н 1902 M.& N. | 104 "PEN 124 St., Man. & St. Nich. Av., Ist оёр. 68. 1,200,000 1, 200.000 1910 M. & S. 116 
West End Street Ry....... Deben. g. 4%s.} 2,000,000 | ^W, 1914 M. & S. 107 124 St., Man. & St. N. Av.. 2d mtg. nc. 68. 1,500,000 | 1,500,000 |1915 J. & J. 91 

781,674,000 in escrow to retire outstand- lex. Ave. & Pav. Ferry RR. ist mtg. g.5s.| 5,000,000 | 5,000,000 |1993 M. & S. 117 

Ing bonds of absorbed companies. | R. St ne Corg m. cl. tr. g. 58 Ee дна 1997 * & A. yon 
| 1 venue Ry. - Gen, cons. mtg. 59.) 1,000, , 1909, M. & N. 110 
Charleston S.C 3econd Avenue Ry Deb.5a.| 300,000 800.000 |1909| J. & J 
. e^ JAJa v m D O33 .]! | | | |! [к renne ende eee 2 n 0. 4 P * . > 105 
Е Stelnway Ry. (L. I.) 1,500,000 1,500. 000 1922 J. 

Date оу Quotation – A pr. 11, 1898. а South Ferry КК. Co. J^ M RE 55 350,000 850.000 1919 A i» 
Enterprise Street RR. . Ist mtg. 5s. 500,000 ’ 1906 J. & J. „ ашаа Third Avenue RR... .. . Ist mtg. g. 58. 5,000,000 5,000,000 1937 J. & J 1234 
N e , . Шз 1% 

TOontrolled by Charleston St. Ry. Co. | 5 third Street Ry.......... Deb. 5s , | 1906| J. & J 108 

Union (Huckleberry) Ry 1 2,000,000 | 2,000,000 |1942| F. & 

| tW 4 J. st mtg. 58. D , ' ’ = E A 106 
о III. | 1 Westchester Electric RR... Ist mtg. 586. 500, 000 500,000 1943 J. & J 
Chicag | 1$1.085,000 in escrow to retire gen. mtg. ив 
Date of Quotation—Apr. 11, 1898 bonds. 

Ohicago City Ry een lst mtg. 45а.) 6,000,000 | 4,619,500 1901 J. & J 1017; | 121; || 184,850,000 in escrow to retire maturing 
Chicago Passenger Ry...... lst mtg. бя | 400,000 400,000 1905 F. & А. | 10214 | .... |/obligations. 
Ohicago Passenger Ry. . Cons. mtg. бз. 1,000,000 600,000 1929 J. & )... || 1$552.0001n escrow to retire let and 2d 
Chicago & So. Side R T.. . Ist mtg. g. 58. (200009 | о 1929| A. & O. ББА T. 80.000 

cago A „ 1. 2 „ AK +t ' í ' 11 з Ж enn (11| 1 еа е r У, , А 
саво аво Div. Ry .... lst mtg Aide. 1,040,000 | 4,040,000 1982 J & J. 1045$ | ...... {1 Guar. by Union Ry. Co. 

ke Street Elevated RR..1st mtg. g. 58. 7,571,000 | 8,781,200 1928| J, & J. | ose Toronto Canad 
Metrop. W. Side Elev. Ry. Ist mig. g. 58. 15,000,000 | 15,000,000 |1942| F. & А. | 419 48 Dat ; a. 

North Chicago St. RR........ Ist mig. 58. 8,171,000 | 3,171,000 |1906 J. & J. | 103% | ate oj Quotation— A pr. i1. 1898 
North Chi St. RR... . Cert. indeb. 68. 500,000 500,006 1911) J. & J. Lr ts 103 Montreal St. Ry „eee eee ses Ist mtg. os. 2,500 000 1908 М.& 8. 
cago E | ( РТ E , ' 300,000 Meee 
North Chicago Oity Ry...... Ist mtg. ба. 500,000 500,000 1900 J. & J. TOR NE oronto Aft. Ry. e.. Ist mtg. g. 4%га.| 4,550,000 2 200.000 |1921| M. & S. 
North Ohicago Oity Ry..... consol, 4%s.| 2,500,000 | 2,500,000 1927 M. & N. | 105 TID 885.000 per m. single track authorized | E ee 
West Chicago St. RR... lst mtg. 58. 4,100,000 | 5,969,000 |]928| M. & N. 103 101 3600, 000 in escrow to retire 6s due in 1901. 
West Chicago St. RR........ Deben. ба...) 2,700,000 700,000 19110 J. & 1, | 100 10.7, 
West Chicago St. RR....Con. mtg. g. 58. 12.500,00? | 6,000,000 1933 9929174 Philadelphia. 
iW. Ohicago St. RR. Tunnel.. let mtg. 5в. 1,500,000 | 1,500,000 1909 F. & A. 12 T2 Date of Quotation— A pr. 11. 1898 
Metri alan at option on 60 da. notice. 0 ti tal P pr. 11. 189% 

Funded debt assumed by Ohicago W. EM Paes Re Ry. ...... Ist. mtg.6«| 850,000 810,000 1909 J. & J ER 
Div. Ry. Co., controlling interest of rena Contes St Ry TTC EPIIT Time 7s 80 9 200,000 чк J. XJ ҮТ, 
beg is уена by W. Chicago St. RR. | | Lombar dA so. St. Pa us = ae A 120900 M 001 J. & J МЕЛЕ 

понео People's Pass. Ry. let 7 250,000 | 250 000 905 J K decr 
mib an to call after Oct. 1, 1899, at People’s Pass. Ry. 2d ie 55 ee 20000 1911 1 t7 hdd 

Asanmot by W. Chi. RR. 88 | People's Азу Ry..............Oons, mtg.5«| 1,125,000 867.000 1912 M. & 8. з 

Int. guar. by W. Ohicago St. RR. со. | РЕ City unen ee i SER GAS, g. 4s 5,698,210 | NER Е T" 10144 

Cincinnati, O. | Philadelphia Trac. ба OOM in E. 45 1 500 000 1 ЖУЗЕ 1917 > zT P 
Thirteenth & 15th St. Ry. Ist mtg. 7s. 100,000 100.000 1903 A. x5 ї 

Date о) Quotation— A pr. 11, 1898. Union Passenger Ry............... Ist mtg. 5s 500,000 500,000 1911 A. & О. eke 
Oln. New. & Cov. St. Ry. Ist Con. mig. g. 58 8,000,000 | 2,500,000 1922 J. & J. 99 101 2Union Traction Co.. ...... Col tr. 4н. 29,735,000 | 29,724,876 |195 A. & O A 
Mt. Adams & Eden P'k In.. let mtg. 6s. ' 46,000 46,000 |1900| А. & O. | 10774 | West End Passenger Ry........ Лв. Ta] . U e |... ee Jase 

' MM ^f . . ЕТСЕ 2 v de 
Mt. Adams & Eden Ek In. . let mig. 6. 100,000 100,000 1905 A. & О. TVT st mtg. g. 68.“ $250,000 | 246,000 |1908] A. & O. a 
Mt. Adams & Eden P'k Inc.Oons.mtg.5s} 531,7 531,000 1906 M. & S. Ов [. Ry. ..... 2d mtg. 58. 750, 000 750,000 1928 M. & N. 
аара омга) GE d E IPM e e 

è v. n. Bt. Ry. note. 68. А z 1932 . 29 2 TR r "0 e ectric and 

Assumed by the Oincin. St. Ry. Со. | | People’s Traction lines purchased. 

$250,000 reserved to retire lst mtg. bds. | Pittsb 

urg, Pa. 
Cleveland, O Date of Quotation—A 
. —Apr. 11 1898 
Date of Quotation — A pr. 11, 1898, | | Birmingham, Knox & Allentown......6s.| 500,000 500,060 1981 M. & 8 
aBrooklyn Street RR. Со......18# mtg. 6s. 600,000 600,000 1908 M.&8 | 106 107 Central Traction о ТАРБИЯ lst mtg. 5s. 875,000 875,000 1980 F & J 90 
Cin. New't & Ооу. St. Ry..Oons. mtg. 58. 8,000 000 2.500.000 1922 J & JI. 99 101 Citizens Traction Со. 888 Ist mtg. 5s. 1,250,000 1,250,000 1927 P & О. T 
Oleveland City Cable Ry. . . Ist. mtg. 58. 2,000,000 | 2,000,000 1909 J. & J. | 104 | 101% |/*Duquesne Traction Co. ., let mtg. 58. 1,500,000 | 1,500,000 1980 J. & JJ. 
fCleveland Electric Ry. . lst mtg. g. 5s. 8,500,000 1,249,000 1918 M. & 8. 105 | 106 *Fed A & Pleas. Val. Jack’s Run.....5a. 50,000 | 50,000 1918) J. & J. “ТТТ 
Columbus (O.) Cent. Ry. . Ist mtg. g.5s.| 1.500.000 | 1,500000 1913 M. & N. | i: E Ped St. & Pleasant Valley.......Oons. 5s.| 1,250,000 1,250,000 1942 J. & J. “108 
aEast Cleveland RR.......... Ist mtg. 58. 1,000,000 1,000,000 1910 M. & 8. 101% 105 rene Сва. : A pane 8 58. 750,000 750.000 1923 M. & N. dinge 
Ft. Wayne (Ind.) Elec. Ry. Ist mig. g. 66. 600000 ũ c%0⁰h „ 1922 M. & N. S ped pe eld... 58. 250,000 250,000 1924 J. & J. Fa 
Lorain (O.) Street Ry........1st mtg. 6. 200 200,000 |1915 J. & J. | ~ een ПО ВИЦЕ ee Ist mtg. ба. 750.000 750,000 1927 А. 4&0. 
(0.) y E 000 | Pittsburg & Birmingham 1 tres 
tSt. Ку. Oo., Grand Rapids... Ist mtg. 58. 600,000 600,000 1912 J. KP. E & Pirmingnam....., st mtg. 58. 1,500,000 | 1,500,000 1929 M. & N. 
Ш Pittsburg & West End......... Ist mt 500,000 ME п Em КИМЕ, ГЫ... 
1$1,900,000 in escrow to retire bouds of ' Е. бв. ' 500,000 J. & J. 
absorbed companies, marked a. ea g h. Ae a ien eee mtg. 53. 988 1 400,000 А.& 0. | 100%) °°" 
тоя Оо... дан. 58. 2,500. 2, . oem 
ш ее olt Mich. Ry. Co. Sub. Rapid Transit Railway Cou ба 500,000 вун 22 ^g = — 
Date of Quotation — A pr. 11, 1898. PPovidence R. I. 
Detroit Citizens’ Sí. Ry. .. Ist cons.5e.| 7,000,000 | 8,835,000 |1905 A. & О. | 96/4 | 99 Date of Quotation—A pr. 11, 1898, 
. Wayne & Belle Isle Ry. . . Ist mtg. ба. 400,000 877,000 1902 A. & O к эз 
The Detroit Ry...............1s$ mtg. 58. 1,800,000 | 1,800,000 |1925 J.&D 99 10) || Newport Street Ку................. Coupon 5e 50,000 50.000 J.&D 
пио in par pte о ae срди of United Trac. & Elec. Co. Ist mtg. g. 56 9,000,000 8 247,000 М & В, * e 
, City Ку, and Gran ver 8t. Ну. x ы 106 
St. Louls. 
New Haven Conn. | 

Date of Quotation—Apr. 11, 1898. rae i ig : ee рг. 2 БЕ. 

600,000 |1913) M. & 8, | 105 | ...... Baden . a RR..........1Bt mtg. ба.  250.00€ 250.000 
. i dam pie | 190 шаар e 
Winchester Avenue RR. . IS mtg. g.52.| 500,000 500,000 н И надар ha AMA. x : 2,500, J. & J. 

Winchester Avenue HH....Deben. f. % 100,000 94,000 180 М. & Lee —— ig e Hts., Un. De. & Mer. Ter. . Ist 6s 1,000,000 | 1,000,000 J.& J. 
nferesi. . * With interest 


ELECTRICITY. : 


(Vox. XIV., No. 14, 


S8. Louts. 
Date oj Quotation— Apr. 11.1898. 
Fourth 8t. & Arsenal St. Ry. Ist mtg. ба. 
Jefferson Avenue Ry... . .. Ist mig. ба. 
Lindell ну Оо 
Missouri ЮЕ 
Моша City RR. Oo..............1st 
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8888888 
228888 
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uthern Electric Ry. . Cons. mtg. 6s. 
ylor Avenue St. Ry......1st mtg. g. ба. 
nion Depot RR. Co.. . Ist cons. mtg. ôs. 
Union Depot RR. Oo. Cons. 
ntrolled by St. Louis RR. Oo. 
Controlled by Union Depot RE. Оо. 
Controlled by Lindel! RR. Co. 
$200,000 in escrow to retire ist & 2d 
,000 in escrow. 
,000 In escrow to retire Ist mtg. 


San Francisco Cal. 

Date of Quotation Apr., 1898. 
California 5t. Cable RR. . Ist mtg. g. 5e. 
[Гече & Cliff House Ry.....1st mtg. 6s. 
ry St., Park &Ocean . mig. 58. 
Market St. Oable Ry. CO. . .. Ist mtg. g. 6s. 
Metropolitan By. Oo......... n Ist mtg. 
Omnibus Cable Co............... Ist mtg. 6s. 
Park & Cliff House RR. Ist mtg. ôs. 
Park & Ocean BR. ; 
Powell St. Ry.....................-. lst mtg. ба. 
utter St. Ry. Oo............... Ist mtg. g. 5s. 
¢Oontrolled by Market St. By. Co. 


Washington D.C. 
Date of Quotation—^A pr. 11, 1898. 
Belt Ry. Co. ede s өз ггә 0. oe 
Columbia Ry................. ........ ' mtg. ба. 
Eckington & Soldiere' Hom^. mig. ба. 
Metropolitan BR. Co....Col] tr. cons. бе. 
in escrow to retire lst mtg.bds. 


Miscellaneous. 

Date of Quotation— А pr. 11. 1898. 
Bridgeport Traction Oo........ lat mtg. 5s. 
Buffalo (М.Ү. By. Co..... Cons. mtg. 58. 
Citizens’ St. R. (Ind’ pol is). Ist cons. m. 5. 
Croastown St. R a uffalo)..18t. mtg.5a. 
Columbus (O.) St. Ry......18t cons. g. 5s. 
‘Consolidated Traction (N. J.)..1st mtg.5a 
Oroest'n St. Ry. (Colu’s, O.). Ist mtg.g.5« 
“Denver City Cable Ry........ Ist mtg. g. 6s. 
‘Denver Con. Tram’y Co.. Con. m. g. бв. 
Louisville (K y.) Ry. Ist cons. mtg. g.5s. 
Minneapolis St. Ry..1st cons. mtg. g. бя 

fino, Hudson EIN oar emer 
o. Hudson Co. Ry. (N.J.)..2d mig. бв. 
No, Hudson Oo. Ry. (N. J.).. ... Deb. 6a. 
Paterson (N. 5 mtg. g. 6s. 
Rechester (N. V.) Ву............ lst mig. 5s. 
Bt. Paul City Ву.................... Cons. g. 5s. 
81. Paul Oity Ry... eee secescces DOD. g. ба. 


1$1,000,000 in escrow to retire Ist and 
d mtg. bds. 


,000 in treasury. Bonds guar. by 
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000 In treasury. 
е res' ved to redeem prior liens. 


БЫ 
88 


8885 


LH 


1888888288 
8888888888 


Ф 9 a 


Interest 
1908| J. & J. 
1908 M. & N. 
1911| F. & A. 
1916| M. & 8. 
1910 A. & О. 
1902| J. & D. 
1902 M. & N. 
1904) J. & J. 
1906] J. & J. 
1900 M. & N. 
1921| F. & A. 
1909 M. & N. 
1918| J. & J. 
19000 A. & O 
1918| J. & J. 
1915| J. & J. 
1914 M. & 8. 
1921 A. & О. 
19180 J, & J. 
1918| A. & О. 
1912 J. & J. 
1914] J. & J. 
1912 M. & S. 
1918| M. & N. 
920 J. & J. 
1914| A. & O. 
19110 J. & D. 
1901 J. & J. 
928 J. & J. 
9810 F. & A. 
933! M. & N. 
982 M. & N. 
932 J. & J. 
1933) J. & D. 
1989 J. & D. 
1920 J. & J. 
1933) A. & O. 
930 J. & J. 
1919) J. & J. 
923 J. & J. 
928, M. & N. 
902 F. & A. 
1931 J. & D. 
1980 A. & O. 


PASSENGER RAILWAY. 


Amount. 
msc ——— 
Anthorised.| Isaned. |Due| periods. 


[II 


| Bid. | Asked. 
80 8б 
10% | 107% 
10б 106 
102 104 
98 101 
97% | 100 
100 102 
1003 | 10134 
101 102% 
60 64 
118 115 
110 111 
103 104 
11246 | 118% 
18 |.... 
ie 111 
.. | 102 
127 | 129% 
127 % 180 
100 ...... 
110115 
117%] 120 
1094 110 
45 | .... 
us 4 
95 | 100 
l17| 19% 
100 | 105 
110 | 112 
79 80 
108 | 109 
ys | 100 
101 102 
96 98 
70 78 
110% 111 
89 98 
100 | 104 
90 LEZEKO 
112 ..... 
107 | 108% 
101 | 10? 
89 92 
85 9256 
"With lut' rest 


ELEOTRIO LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quotation—Apr. 11, 1898, 
Edison Elec. Illuminating Oo., Boston... 
General Electric Oo., gold coup, deb. бе.. 


Pittsburg, Pa. 
Date of Quotation— A pr. 11. 1898 
Allegheny 8 Light Co. . . . . 65. 


Allegheny City Electric Light.. . . 48. 
W Wes Elec. & Mfg. Oo. Sori p 6s. 


Miscellaneous. (Apr. 11. 1898.) 
Edison El. III g. Oo. N. York) lst m. 5s.. 


El. III M Co. * 
10050 Ф Оо. (Brook! n)hones 
elphia).. 


t. Co. (8t. Louis).ls mtg. te. 
ie ‚бв. 
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TELEPHONE 


Miscellaneous. 
Date of Quotation—Apr. 11. 1898. 


2% 


LEKTE 


LLETY 


осоо о 2 


„%%% „% 


900000 


[IIIS 


LERET] 


69299 2 


2000 


ALLIED INDUSTRIES. 


Miscellaneous. 


Date ay Quotation— A pr. 11, 1898. " 
Electric Heating... . 
3 & Sime En ° Oo. . . oe 
Barney & Smith Oar TIMIDI „ 00 
9 itr 9e 699.0 0090900 0090009 
orthington Pum 
Unlisted 


0000580000 
000000000 
0000000600 


0000000600600 0000990 


500,000 | 500,000 


e 
(TELEK) 
006000006 
—— 4-9 


00002 


NOTES FOR INVESTORS. 


ee "n quotations for copper are: Electrolytic, 113c.; Lake, 11.95 012. 100.; cast- 
ng, llic. - m 


The North Chicago Street Railroad Company bas declared its regular quarterly 
dividend of 3 per cent., payable April 15. Books reopen April 16. ; | 

The Brooklyn Rapid Transit Company’s earnings on its lines for the month of 
March were $466,387; in March, 1897, they were 5407, 700. 

The Nassau Electric Railroad Company, Brooklyn, N. Y., reports for March 
gross earnings of $156,420, un increase over March, 1597, of $34,143. | 

The United Electric Securities Company, Boston, has declared a semi-annual 
dividend of $3.50 on preferred stuck, payable May 2 to Stockholders of record April 
20. ‘The last dividend declared was in February, 1890. 

The plan of the New Orleans Traction pooling committee is said to contemplate 
reorganization, with an entirely new company. The Louisville Times“ says the 
May installment of interest will probably be defaulted; an assignment will be made 
on the stock. 

The Boston Gas and Electric Light Commission have prepared a bill to revoke 
the charter of the Boston Gas Light Company unless the contract with the Biook- 
line Company is annulled before December 1. 

The Onondags Lake Railroad Company has, itis stated, made a mortgage of 
$400,000 to the United States Muitgage & Trust Company as trustee to cover cust of 
construction of its road from Onondaga Lake to Syracuse, N. Y. 

The Dayton & Western Traction Company, Dayton, O., which has a franchise 
and right of way to build an electric street railroad frum Dayton to Eaton, has 
mortgaged its road and equipment tothe Central Trust Company of New Үогк for 
5400, 000. This money is to be used to complete and «quip tne road from Dayton to 
Eaton, a distance of 25 miles. 

An ordinance has been introduced in the Philadelphia council allowing the 
Drawbaugh Telephone Company to Jay conduits, erect poles and to conduct # деп. 
eral telephone business in that city. 1 be company has been making constant efforts 
since 1894 to get a satisfactory franchise in Philadelphia. 

The Van Cboate Electric Company has made the following return to the Com- 
missioner of Corporations at Bostou: Heal estate, $356,020; muchiuery, $60,423; 
cash and debts receivable, $54,351; merchandise, ete., $10,000; patent rights, $5,999,- 
000; total assets, 56, 486,430. Liabilities— Capital stock, 76, ob, O00; debts, $9,083; 
balance, profit and loss, $477,310. 

The returns of the Erie Telophone & Telegraph Company have been filed at the 
State llouse, Boston. They show tbe fixed capital of the corporation to be $5,000, 
000 and the paid up capital to be $4,800,UUU. The assets consist of real estate, $8,5 17,- 
260; cash and debts 1eceivable are set down as $250,895. Total. $8,758,161, The 
linbirities are: Capital stock, $800,000; debts, bonds and notes, 3, 630, 500; reserves, 
$94,369, and profit and loss balance of $233,292. 


Corporation Counsel Whelan announces that he is going to bring suit at once to 
set asid » the contract made bg tbe former trustees of the Brooklyn Bridge and the 
trolley companies of Brooklyn, N. Y., for the running of cars across the Bridge. 
Under that contract the street railroad companies pay to the city 5 cents for each 


car, but the Bridge receipts for tolls bave fallen off about $1.500 a day. Counsel. 


Whelan thinks the cars ought to pay 25 cents a trip instead of 5 cents. 


Several stockholders of the Kings County Traction Company, Brooklyn, N. Y., 
have applied to Attorney Genera! Hancock for permission to commence an action in 
the Supreme Court for the appointment of a receiver for that company. The com. 
pany is about to be dissolved, and the applicants allege that the officials are so un- 
der the intluence of tbe persons having control of the Nassau Railwsy that a re- 
ceivership is necessary for в fair and equitable dissolution. 


April 15 is the day set for the beginning of operation by electricity on the South 
Side Elevated Road, Chicago. President Carter of the company has notifled all of 
tbe contractors who have been putting in the new machinery and electrical equip- 
ment that the management expects them to bave everything in shape for the turn- 
ing on of the full current on that day. Tbe work of changing the motive power is 
practically completed. Al] that remains to be done is to put on a few finishing 
touches bere and there and to make the necessary tests of the machinery to see tbat 
everything is in good working order. 


A concern which is to bring together the scattered remnants of the aretylene 
gas enterprise. to wit, tbe Union Carbide Company, bas been incorporated in Vir- 
ginia with $6,000,000 capital stock. "The failure thus far to make acetylene gas com- 
mercially profitable is attributable to its explosive tendency and difficulty of con- 
trolling it. Thus far it is said the sale of calcium carbide has been to hundreds of 
individuals who are experimenting with the view of producing a generator free of 
danger of explosion and which will keep the odor of the gas from becoming ob- 
noxious. 

The Thomson Houston Electric Company's annual statement to the Massachu- 
setts Secretary of State, shows: 


Assets: 1897 1896. Changes 
Bulli ng..ccccsssccecsecsssesrccceasenenones $571 396 $585,000 Inc... $6,396 
Machinery.................. Tr " 449.713 493.000 Inc ..... 21 713 
Cash and debts receivable.......... 14.557.782 14.95 648 Юес.... 887 911 
Manufactured merchandise, etc. 823 376 1.1°5.656 Dec..... 297.280 
Patent rights. . а... 8.595.050 8,395,050 — 

А — — d — — n 
/ ˙ —ͤ—ũ—T ' aariaa 819, 802, 267 $20,4.9,319 Dec. . . $607,082 

Liabilities: | 
Capital stock.............. . . . $10,000,009 $10.000.000 | | | | | peves 
Profit aud loss, surplus............. 9,>02,267 10,409,349 Deo... 9607.062 

Total. . . . . . . . . . . 819,802,207 920, 409,19 Dec. .., $607,082 


A dispatch to the Philadelphia Press from Lancaster, Pa.. April 10, says: 
' Efforts are again being made to reorganize the Pennsylvania Traction Vat / m, 
which has been in the hands of a receiver for nearly two years. William B. Given, 
representing outside capital, is said to have secured 8550, 000 of the 8660. 000 bonds 
issued onthe Lancaster City lines, and has also purchased over two-thirds of the 
bonds secured on the Columbia and Ironville & Donegal roads. Negotiations are 
now in progress for the Lancaster & Columbia line. It is stated that the Provident 
Life & Trust Company of Philadelphia is back of the deal, and that several of th» best 
known financiers and business men of Lancaster will co-operate in the new organi- 
zation.’ 


The Philadelphia ''Stockholder'" says: ‘‘Contrary to general expectation, 
little interest is thus far manifested in the securities of the new Pennsylvania Рата 
facturing, Light & Power Company. Both the stock and the bonds were чи l- 
patively regarded as active features of local speculation, and their comparative in 
activity is the subject of some comment. Talk of an investigation by the city coun: 
cils into circumstances connected with the Penn Heat ordinance may bave insp t 
some people with uncertainty regarding the stock, hut those well informed on : 
subject are convinced that no danger is to be feared from this source. The fact 
pears to be that the status of the new company is imperfectly understood. Соп s 
tuted as it isof numerous consolidations and absorptions, its relatiors and obligst il. 
to underlying concerns are somewhat puzzling. Good opinion is that the ae 
ing quiescence, especially in the stock of the new company, will not be of long 


ration. 
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In view of the fact tbat 
eleotrioity is rapidly being 
adopted as a motive power 
on the street railways in 
New York City, and to 
the faot that extremely high office buildings are con- 
stantly being ereoted, the result of an unofficial 
investigation which was recently made in Chicago to 
determine whether stray electric ourrents were doing 
any damage to the steel foundations of high struc- 
tures in that city should prove of interest. General 
Sooysmith, who made the examination, makes the 
following statement, according to the Chicago 
Tribune : 

es, I have investigated certain steel founda- 
tions for indications of the action of electrolysis, 
and found unmistakable evidence that it has begun. 

„The work bad not progressed so far as to place 
the building in immediate peril. But the fact that 
it had visibly started was sufficient to convince me 
that the electrolysis question is alarming to the last 
degree. I consider it the engineering problem of 
the age. An effective insulator for light and power 
wires must be found, and a means of preventing the 
escape of electricity into the ground from eleotrio 
car tracks.” | 

The discovery that electrolytic action is actually 
taking place in the metal foundations of high office 
buildings in Chicago is an extremely valuable one, 
and should serve as a warning to other oities at a 
time when iron is so extensively used for structural 
purposes of the above nature. It would seem to 
have been the general opinion that the metal in moat 
of our high buildings was amply protected against 
the attack of any stray currents by the surrounding 
medium, but according to General Sooysmith such 
18 not the case, as he refers to this important point 
as follows : 

Insulation is claimed to be an existing protec- 
tion for steel foundations, the so-called insulator 
being the cement in which the steel work is imbed- 
ded. This is another empty olaim, for cement, 
while not a good electric conductor, is not an insu- 
lator by any means. One of its essential elementa is 
unslaked lime, which is not only a conductor but, 
much more important, one of the greatest known 
absorbents of moisture. The subsoil under Chicago, 
itis unnecessary to state, is never dry. The un- 
slaked lime, acting according to its distinguishing 
principle, must inevitably draw in dampness from 
the surrounding earth, and thus keep saturated the 
pores of the composition of which it forms a part. 
Electricity will find its way through any moisture- 
containing material. Even though the sand and 


Steel Foundations 
of Buildings 
and Electrolysis. 


other elements of cement were non-ponductors, 


would be electrically exposed. 

" Bat argument as to the conductivity or non- 
couductivity of cement, after all, is idle for pur- 
poses of the point in hand. The current need not 
penetrate the cement in order to reach the steel, nor 
need it penetrate any orevice in the cement. It can 
come up underneath and pass directly from the olay 
to the steel beams or rails in the foundation piers, 
thence to the columns. Following its rule of choos- 
ing the easiest channel for circulation, that is the 
line on which it will work. The dampness always 
existing in the strata of soil a few feet below this 
city’s surface suffices to aid the electrolytic decompo- 
sition of foundations quite as well as of water and 
gas pipes. 

In the case of foundations of buildings there 
would seem no reason why electrolytio action should 
not take place, especially in acity that has innumer- 
able electric railways running through it in every 
direction and all using the rails as a return. 
If we are not mistaken, at one time the earth was so 
saturated with electricity in Brooklyn that an in- 
stance is on record where a party by suitably connect- 
ing the water and gas pipes in bis cellar was enabled 
to obtain a sufficient amount of stray current to 
operate a small fan. Such being the case, it is diffi- 
cult to see why the base of a column forming the 
substructure of a high building would not be acted 
on electrolytically under the same conditions. | 

Mr. Geraldine, formerly oity engineer of Chicago, 
refers to General Sooysmith’s disoovery in the above 
paper as follows: 

'' Eleotrolysis I regard as the greatest of engineer- 
ing problems. It has been considered in connection 
with other menaces to the permanenoy of higb build- 
ings, but the alarming possibilities that accom pany 
it and the urgent necessity for immediate preventives 

against its encroachments have not yet been at all 
properly realized. The time is coming soon, I am 
satisfied, when it will force itself upon builders’ at- 
tention as the engineering problem of the age. 

While I have made no direct investigations, I can 
see no reason whatever to doubt that the underground 
portions of the tubular supports to the high buildings 
are already feeling the primary effecta of eleotrolytio 
action. The current which separates itself from the 
tracks of eleotrio railroads bas full aooess to the 
steel foundations. The Elevated loop, which passes 
within a few steps of some of the tallest buildings in 
the city, depends upon its rails to return an enor- 
mously heavy current to the power station. Thata 
good part of this current escapes from the rails to the 
structure and thence to the earth and all beneath 
the earth I feel no doubt. There is no insulation 
whatever to prevent it. 

„It is, of course, unnecessary to remark that the 
Elevated loop, for a good part of jte length, is on the 
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same street with a surface electric road. The аррге- 
gate of electricity passing off from the two must be 
enormous. There is no satisfactory way to measure 
it, and thus far we can only conjecture the extent of 
the damage that it is working.“ 

Unquestionably the solution of this most import- 
ant problem lies in properly controlling, or keeping 
within certain limits, the return trolley currents. In 
practice this has been found almost an utter im possi- 
bility witbout having recourse to the double-trolley 
system, which, owing to its unsightliness, is probibi- 
tory in large cities. As we pointed out in an editorial 
some time ago, what is known as the three-wire 
system might answer the purpose. In this method 
the trolley line is divided into sections of any con- 
venient length, the positive wire from one dynamo 
being connected to one section and the negative of a 
Second dynamo to the adjoining section. Thus the 
line consists of a number of positive and negative 
sections insulated one from another. The third, or 
neutral, wire is then connected in the ordinary man- 
ner to the rails. This system is said to have proven 
successful in the few towns in which it has been tried, 
and although it undoubtedly has objectionable feat- 
ures, as, for instance, were a large number of cars to 
become bunched on one section the neutral wire 
would become heavily charged either positively or 
negatively, and some current would seek the ground 
as a return; still, taking it all in all, as a means of 
avoiding electrolytic action, it would seem far pref- 
erable to the ordinary trolley. Now that this ques- 
tion of electrolytic action on the foundations of 
buildings bas been brought up, it certainly behooves 
Chicago to order а careful investigation made, The 
high metal structures in that city have been erected 
long enough to show any effect of electrolytic action, 
and if it is possible for such action to take place, it 
certainly should in Chicago, where a perfect network 
of trolley systems exista. 


ж + + 


The Cataract Power & 
Power Rates of Conduit Company, which 
the Cataract Power we 1eferred to in an edi- 
& Conduit Company. torial in our issue of 
March 9, have just pub- 
lished a statement of rates to be charged for electric 
power in Buffalo. The document issued by the 
Niagara Company refers to the rate charges as follows: 
„The establishment of a system of charges which 
shall favor no one class of users of power at the ex- 
pense of others has proved to be a matter of consid- 
erable difficulty in view of the great variety of ғег- 
vice required, It is probable that in no other city 
is power ове! in a greater variety of ways than in 
Buffalo. We haveon the one band our electrio 
railways and lighting companies, flour mills and 
factories, requiring hundreds or thousands of horse 
power, and on the other band a very large number 
of manufacturing and other establishments using 
power only in very small amounts. Again, as re- 
gards plants of all sizes within these limits, 16 is 
necessary to take into account the fact that while 
some require power continuously during twenty-four 
hours per day, others use power intermittently, in 
some cases averaging only two or three hours per 
day. Asaresult of the wide range in the amounts 
of power which must be kept available for various 
users aud of the radical differences in hours of use, 
neither tbe so-called flat-rate system of charges 
under which each user is charged a certain amount 
per borse-power kept at his disposal, nor the ordi- 
nary method of charging by meter under which each 
user pays a certain amount fixed by schedule for the 
actual number of kilowatt hours or horse-power 
bours used, as recorded by meter, can be adopted 
without imposing upon one or more classes of users 
of power cbarges which are relatively excessive. 
€ The rates which we have fixed are for Niagara 
power as distributed from our tub- stations. This is 
supplied in tbe form of three-phase alternating cur- 


rent, and we are now prepared to deliver it to all 
pointe within distances which can be conveniently 
reached from our sub-stations.“ 


In the editorial referred to above we spoke of the 


difficulty this company was having in convincing а 
large number of manufacturers in Buffalo that eleo- 
tricity as delivered from Niagara, a distance of 
almost 26 miles, could be utilized by them more 
econonically than steam. ‘The schedule of rates has 
evidently been carefally prepared to accommodate 
all classes of possible consumers, but, as we bave 
several times stated, it is difficult to see how, under 
the conditions existing in Buffalo, current can be 
delivered from Niagara and made to compete with 
steam other than at a loss to either the producer or 
consumer. The monthly charge for power will de- 


pend upon the actual amount used, as determined. 


by meters installed by the Conduit Company upon 
the premises of the consumer, The charge will be 
determined by the record of the meter and by cal- 
culation from the schedule. 
from .64 cent per unit to 2 cents per unit, de- 
pending on the number of units used. , 
Besides the charge for power the Conduit Company 
also require a monthly payment for service, The 
latter will amount to $1 per kilowatt per month. 
Where a large amount of power is continually used 
the combined charges would certainly seem extremely 
favorable to the consumer, and would amount to 
considerably less than one cent per horse-power 
hour. Where however but a comparatively small 
amount of power is intermittently required, say 40 
horse power on an average of five hours a day for 26 
days in a month, the cost of power and service would 
amount to about 1.4 cents per horse-power hour. 
With steam asa motive power, and assuming а 
consumption of 4 Ibs, of coal per horse-power hoor, 
coal costing $1.80 a ton, for whioh it cau be purchased 
in Buffalo, the cost of the same amount of power as 
above would come to 1.3 cents allowing $50 a month 
for labor. This in the course of a month of 26 work- 
ing days would make a difference in favor of steam 
of $16. Under the circumstances therefore, and 
bearing in mind that a cbange of motive power 
means an extra outlay for electrical machinery, it is 
not to be wondered at that small manufacturers are 
adopting the proposed innovation but slowly. 
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From all accounts the war ex- 
Electrical citement bas caused a flood 
War Inventions of applications for various 
Pouring into the electrical devices to pour into 
Patent Office. the Patent Office in Washing- 
ton. Examiner Seely, chief 
of the eleotrical division of the Patent Office, is 
oredited with baving devised an electrical dynamite 
gun for throwing a large number of projeotiles in an 
exceedingly short space of time. The weapon con- 
sists of a tube made up of a series of coils of wire—a 
solenoid in short—whicb is fed with the explosive 
shells from a hopper. Along the tube there runs a 
copper channel, and wires are so arranged as to con- 
nect the two ends of the gun with a suitable electric 
battery. The spherical projectile, as it runs through 
the tube, closes the circuit at a number of points, its 
velocity being gradually augmented until it is finally 
projected from the mouth of the gun with sufficient 
force, во it 1s claimed, to throw it а distance of six 
miles. There are several important advantages 
claimed for a gun of the above description. It could, 
in the first place, from behind an embankment, pour 
а steady stream of bursting projectiles upon a ship 
at sea without in any way informing the enemy of 
its location, owing to the absence of both smoke and 
noise. As the shell in being thrown receives no 
shock, the chances of a projectile exploding in the 
tube is reduced to a minimum. 
Another original but scarcely practicable electrical 
device is that suggested by two inventors of Russian 
birth. Their method consists in utilizing the tre- 


The rates will vary. 


mendous heat generated by the eleotrio aro for boring 
holes in the hull of an enemy’s ship. There are 
various ways in which this could be accomplished, in 
their opinion, but preferably a submarine boat should 
be employed. They propose opeiating as follows: 
Having reached a point immediately beneath the 
vessel that ів to be attacked, the operator would at- 
tach a copper wire to her bottom (it is not stated 
how this would be done). This wire would then be 
connected to the negative pole of a powerful electric 
battery, a second wire being attached to the positive 


pole and terminating in a carbon stiok similar to 


those used for aro lighting purposes. By then caus- 
ing an are to be formed between the metal hull of 
the vessel and the carbon, the former would be 
melted, leaving an opening through which water 
would enter. According to the inventors, it would 
take but a very short time to bore a sufficient num- 
ber of such boles as to cause the vessel to founder. 
There are also several new inventions which have 
for their object the substitution of the eleotrio spark 
for the detonating cap in rifle cartridges. One of 
these devices is the invention of a Philadelphian, 
and consists of a magazine gan with a small storage 
battery in the stock. Each cartridge to be used ina 
weavon of this nature has two short wires embedded 
in the powder, the points of which project out of 
the rear end. The act of pulling the trigger causes 
these points to be brought into contact with another 
pair of wires connected with the battery; the circuit 
being thus closed a park is communicated to the 
powder and the cartridge exploded. The main 
apparent objection to such an arrangement is the 
necessity of an army carrying a dynamo plant with 
it during a campaign for the sole purpose of recharg- 
ing the storage batteries in the stocks of the rifles. 
General Edward W. Serrell, the inventor of the 
hydraulio vertical gun-lift for barbette guns, has, it is 
asserted, also invented a device by means of which a 
bolt of eleotricity can be burled from a heigbt upon 
the deck of an enemy’s vessel thas happens to come 
within certain bounds. The exact nature of Gen- 
eral Serrell’s invention is not as yet generally 
known. It is understood, however, that the device 
calls for the erection of two towers on opposite 
banks of a river or bay high enough to allow of а 
vessel passing under a cable stretched between them. 
On the latter will operate the electrical engine of 
destruction, which will be under thorough control 
from the shore. In connection with the device, and in 
order to sbow the exact position of the veree), there 


will be an instrument somewhat resembling the © 


range-finder. When a vessel enters a certain zone, а 
discharge of electricity will take place, so it ig 
claimed, striking the sbip's deck and tearing its way 
through to the water. General Serrell, it is said, 
perfected his device several years ago, and entrusted 
the plans and specifications to the Government, 
which has had them in its possession ever since. So 
far the details of this new electrical engine of war 
are known only to General Serrell and certain Gov- 
ernment officials, who will not make them public. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


The G. E. Capital Impairment Problem. 
(From the Boston Commercial Bulletin.) 


Financial Editor Commercial Bulletin : 

Can you confirm or deny the reports as to the 
of the General Electric capital impairment? Ww 
prospects for the common stock ? 

Remarks: Regarding the reports in 
uel Carr of the General Electric preferred 
committee says: We have held no recent 
nothing has been settled as to what will be done in the 
matter ot General Electric capital impairment ОГ back 
dividendson the preferred. The matter is а very c 
one. The questions of reducing both the common ёп 
preferred stock and giving debenture bonds in the com- 
pany’s treasury for accumulated dividends bave all been 


restoration 
bat are the 
J. P. T. 
question, Mr. Sam- 
ahareliolders' 
meeting, and 
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under consideration, but nothing has been agreed upon. 
It stands, however, in a fair way for early adjustment, and 
it is quite probable that our committee will hold a 
meeting shortly to consider the matter." 

The above will give the stockholders of the Gen- 
eral Electric Company an idea of what arrangements 
were being made up to a few days ago looking to a 
settlement of the accumulated dividends. Contrary to 
the statements that bad been given out in press par- 
agraphs for months, that a definite arrangement had 
been arrived at, there seems to have been no confer- 
ence of the directors even in reference to the matter. 
Whether the following, which appears in the Boston 
News-Bureau of Saturday, has any better foundation 
is doubtful, but as it gives some suggestions that are 
apparently of inside origin it may be of interest to 
the unfortunate stockholders : 

A meeting of the directors of the General Electric will 
occur May 3, at which time it is expected a final decision 
will be arrived at regarding recommendations to be made 
to the stockholders at their annual meeting, which is to be 
held May 10, as to the payment of the back dividends upon 
the preferred stock. It is understood that authority will 
be asked of the stockholders to reduce the capital stock to 


$15,020,000. 

The particular manner by which the preferred stock- 
holders are to be taken care of is pt quite clear. It was at 
first supposed that debenture bonds would be given forthe 
accumulated dividend, but as the company has destroyed 
practically all bonds purchased this cannot bedone. There 
are now only $6,0 0,000 of these bonds outstanding out of 
an original issue of $10,000,000. It may therefore be pro- 
posed that the preferred stock be increased by about the 
amount of the dividends unpaid and reduce the dividend 
from 7 per cent. toa 4 or 5 per cent. basis. 


& & + 

THE American Sardine Corporation is the title 
adopted by a fish trust just formed in Maine. It ів 
not the only trast devoted to catching sardines, 
There are others. 

* * + 

THE Republican of Denver, Col., sa) s: The eleo- 
tion in Sterling passed off more quietly tban any 
event of the kind in years, There was but one ticket 
in the field, the temperance ticket. Out of the 500 
votes registered only 98 were polled. Of these the 
temperance ticket got 90. The ticket elected is: 
Mayor, Dr. L. E. Stanton; treasurer, F. J. Hender- 
son; trastees, A. C. Sherwin, J. W. Wells, L. W. 
Gard. The proposition to bond the town for $12,000 
to build an electric light and water works plant was 
defeated tbree to one. 

Tbe inhabitants of (Бе above community appear 
to think vastly more of registering than of voting, 
but what seems stranger under the ciroumstances is 
the heavy vote against waterworks, However, you 
can seldom or never tell how a community that 
gets along without eleotrio lights will vote anyway. 

ж NK + 

REGARDING the recent trolley patent decision the 
Boston Advertiser says: The general advice was to 
sell General Electric for a term at least, as the court 


decision rendering the trolley patents invalid is 
expected to seriously affect the revenues of this 
company. These trolley patents were valued at 
$8,000,000 by the General Electrio Company, and 
while the company has a large volume of business in 
sight in other lines the room traders are inclined to 
the belief that there will be a setback in the price of 
the stock under the influence of this decision.” 


& K + 
АХ advertisement from the U. S. Navy Department 
will be found on page 235 of this issue, giving par- 
ticulars as to the requirements and pay of electricians 
who desire to enlist in the Navy. 
E 


Proposals Invited. 


The Secretary of Agriculture is inviting sealed 
proposals until May 5 for furnishing the Department 
With telegraph instruments, eto. Intending bidders 
can secure specifications and all necessary informa- 
tion upon application to James W ilson, Secretary, 
Washington, D. C. 

‚ Theo. A. Bingham, Colonel U. 8, Army, is invi- 

ting sealed proposals until May 10 for furnishing 
eleotrio battery supplies. Information will be fur- 
nished upon application to the Office of Publio 
Buildings and Grounds, Washington, D. C. 


ELECTRICAL EXHIBITION NOTES. 


е | OFFICES REMOVED. 


The managers of the Eleotrical Exhibition beg to 
announce that they have removed their offices from 
15 Cortlandt street, New York, to Madison Square 
Garden. 


THE TELEGRAPH TOURNAMENT. 


The telegrapb tournament judges held a meeting 
at the Astor House, New York, on April 13, among 
those present being Fred Catlin, T. J. Smith, J. B. 
Taltavall, H. W. Pope, George H. Guy, A. E. Sink, 
E. A. Leslie, W. D. Weaver, P. T. Brady, P. B. De- 
lany, S. F. Austin, T. R. Taltavall and William 
Maver, Jr. 

The meeting was called to order by Mr. Catlin, 
who was eleoted chairman.  J. B. Taltavall was 
elected seoretary. After some discussion it was 
decided that the conditions to govern the judges in 
their decisions, as printed in the circular which bas 
been widely circulated, sufficiently covered the 
ground. 

An Executive Committee was then appointed to 
take care of all matters embraced in the duties of 
the judges. 

The Executive Committee, consisting of Fred 
Catlin, A. E. Sink, T. J. Smith, P. B. Delany and 
J. B Taltavall, held a meeting immediately after 
the judges adjourned. Mr, T. J. Smith was appointed 
а committee to arrange for suitable phonographio 
records, and Mr. P. B. Delany to provide apparatus 
for chemical or other records not phonographio. 

The Exeeutive Committee then adjourned to meet 
on April 21. 

Mr. A. E. Marr, of the Associated Press, an ex- 
ceptionally good code operator, bas been added to 
the list of judges. 

The Smith.Premier Typewriter Company etate 
that those living at a distance who desire to use 
their machine in the contests need not bring their 
typewriters with them to New York. Mr. W. H. 
Durphy, the New York manager of the company, is 
prepared to furnish all comers with typewriters. 

Mr. Fred. E. Burnell, of New York, proposes to 
enter one or two events in the tournament, more 
witb the idea of demonstrating the fact that teleg- 
raphers’ paralysis is a curable disease, and giving 
telegraphers a practical demonstration of bis com- 
plete cure by electricity itself. 

Friday evening, May 13, and Saturday afternoon 
and evening, May 14, are the dates on which {һе 
tournament will take place. 

NATIONAL ASSOCIATION OF STATIONARY ENGINEERS. 


Arrangements bave been made for the meetings of 
about fifty associations of the N. A. S. E. during the 
Electrical Exhibition at Madison Square Garden in 
the month of May. These associations will come 
from New York, New Jersey, Pennsylvania, Massa- 
chusetts, Rhode Island and Connecticut. Several 
rooms suitable for meetings have been provided, and 
the various lodges invited almost without exception 
have accepted the invitation and will hold their 
meetings there on their regular meeting night as the 
guests of the Exhibition Company, It is expeoted 
that there will be an attendance of at least 5,000 
practical engineers (two lodges every evening), and 
the exhibition management is arranging a registry 
system, with bulletin boards in different seotions of 
the building, во that exhibitors may know just what 
associations of engineers are present and the plants 
with which they are conneoted. 

PERSONAL. 

Mr. Samuel Insull, president of the National Eleo- 
trie Light Association and of the Association of Edi- 
son Illuminating Companies, was in New York last 
week. He takes a very lively interest in the progress 
of the Exhibition, and has informed the management 
that he will take the utmost pleasure in coming on 
specially from Chicago, in behalf of those two repre- 
sentative bodies, to participate in the opening exer- 


oises on May 2. These exercises, as now arranged, 
promise to be of an unusually striking and interesting 
character. 


The Pennsylvania Iron Works Co. 
A special meeting of the stockbolders of the Penn- 
sylvania Iron Works Company was held on the 14th 


inst. a6 the general office of the company, Fiftieth 
street aud Lancaster avenue, Philadelphia. Steps 
were taken, it is understood, to raise additional 
funds to provide for the company's increased busi- 
ness. 
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WIRELESS TELEGRAPHY.* 


BY W. J. CLABKE. 


Mr. President and Gentlemen:—In commencing 
this evening, I will first of all desoribe to you the 
work of my predecessors in the line of wireless teleg- 
raphy before telling you what I have myself accom- 
plished during the last few months. Guiglielmo 
Marconi, who claims to be the inventor of wireless 
telegraphy, is a young Italian, now a resident of 
London, England, and he certainly deserves oredit 
for having accomplished a great deal in this direction, 
although he has made use of methods and principles 
which were well known for many years. In the pic- 
ture before you of Marconi and his instrument [ге- 
produced below], the transmitter is shown on his 
right and the receiver upon the left. You will 
notice that all the apparatus in the receiver is en- 
closed in an iron box, with the exception of the tele- 
graph sounder. This is done for the purpose of 
showing that the electric waves will penetrate a mass 
of solid iron. You here have (see Fig. 1) a diagram 
of connections showing the method used by Marconi 
in transmitting signals. In the upper part of the 
diagram is the primary of an induction coil, which is 
operated by means of a small storage battery, and in 
the circuit of which is a Morse key. The secondary 
of this coil is connected, as you will see, to two brass 
balls, which are about an inch and a half in diameter, 
and placed at a distance of about ап inch and a half 
from the two larger brass balls shown, which are 
about four inches in diameter. These latter balls 
are separated from each other by about one thirtieth 
of an inch, and their inner hemispheres are enclosed 
within a heavy rubber tube, D, whioh is filled with 
& superior quality of vaseline oil. When the Morse 
key in the primary of the induction ooil ia olosed, 
sparks pass aoroes between all of these balls, and in 
doing so it will be seen that they have to pars 
through the bath of oil. These sparks produce elec- 
trical oscillations of high frequenoy, which in turn 
send out eleotrical waves into space. These waves 
travel along until they reach the receiving apparatus, 
which is shown in the lower part of the diagram. 
The most essential part of the receiver consists of a 
small glass tube, d, about an inch and a half in 
length and one-thirtieth of an inch internal diame- 
ter. This tube is fitted with two plugs of silver, 
tightly fitting, aud separated in the center of the 
tube by about one-thirtieth of an inch, the interve- 
ning space being partly filled with a mixture of 
nickel aud silver filings. Two platinum wires are 
soldered to the outer ends of these silver plugs, and 
pass out through the ends of the tube, the glass being 
sealed down upon them so that the air cannot possi- 
bly enter the tube, and the filings are thereby pre- 
served from undue corrosion. Attached to eaoh of 
the platinum wires leading out of the tube is what 
Marconi calls a wing, which із a metallic plate, W, 
about a balf inch wide, and of such a length as to 
cause the receiver to be in what we might call “ tune ” 
with the transmitter. А small choking ooil is at- 
tached to the outer end of each of the wings, and the 
whole is then placed in circuit with this one cell of 
battery and high resistance telegraph relay, whose 
contact operates this telegraph sounder by means of 
this local battery. Now when the filings in the 
glass tube are lying in their normal state they pre- 
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sent a resistance to the passage of the current vary- 
ing from 10,000 to 20,000 ohms, but the moment that 
the key is pressed at the transmitting station, and 
the sparks pass aol oss the balls, the filings immedi- 
ately cohere, and their resistance decreases to from 
7 to 25 ohms. This great deorease in resistance is, 
as you will see, sufficient to cause the current of the 
one cell of battery to pass through the circuit in suffi- 
cient quantity to operate the magnets of the relay, 
and so operate the sounder. It is found, however, 
that once the filings in the tube have responded to 
the waves from the transmitter, they remain in the 
game condition until such time as the tube has been 
struck a smart tap, when the filings immediately 
decohere and the tube returns again to its high re- 
sistance. Now it is manifestly evident that in order 
to transmit Morse signals we must have some means 
of tapping the tube automatically, For this purpose 
Marooni makes use of a little vibrating arrangement 
attached to the sounder, the magnets of which are of 
very high resistance. Now suppose that the key of 


Еа. 1. 


the transmitting station is closed, the filings cohere, 
the relay pulls up its armature, closes the sounder 
cirouit, and at the same instant sets the vibrator at- 
tached to the sounder in motion. The tapping of the 
vibrator against the tube tends to decohere the fil- 
ings and raise the resistance, but everything is so 
adjusted that the waves from the distant station are 
just sufficiently powerful to keep the filings cohering 
until such time as the key of the transmitter is raised, 
when the tapping of the vibrator instantly decoheres 
the filings, the resistance goes up, the relay releases 
its armature, and the sounder and vibrator circuit is 
opened. In this way you will see that it is quite 
possible to transmit Morse signals, but although Mr. 
Marconi has accomplished wonderful resulte with 
this piece of apparatus, whioh he bas very ingeni- 
ously devised, it is not that class of apparatus which 
is suited to the American market, on account of the 
fact that it requires very sensitive adjustment and 
very careful management. 

I will now describe to you some of my own im- 
provements which I have been suoocessful in making 
in this class of apparatus. I have designed two 


distinot sets, each consisting of transmitting and re- 


eeiving devices. One set is capable of transmitting 
intelligible Morse signals, and the other is used 
where а cheaper class of apparatus is desired, and 
where it is only necessary to ring a vibrating bell, or 
operate some similar piece of apparatus at the receiv- 
ing station, The transmitter is the same in both 
cases, and consists of an induction coil specially 
wound so as to give the most suitable kind of second- 
ary spark. This coil is mounted upon a mahogany 
base, together with a specially arranged vibrating 
device and high class Morse key, the condenser of 


the coil being во connected as to kill the spark at the 
key contact as well as at the contact of the vibrator. 
On the upper part of the coil are mounted two brass 
balls which are one and a half inches in diameter 
and arranged so that the distance between them can 
be adjusted within reasonable limite. When the 
coil is connected to a suitable battery, and the key 
pressed, sparks will pass between these two balls, 
and electrio waves will be sent out intospace. I find 
that the greater the distance between the balls the 
better the effect, provided, of course, that the sparks 


the transmitting station, and on the other hand the 
plugs in the tubes are so adjusted that the filings 
will immediately cohere when the electrical waves 
Strike the tube on the key of the transmitter being 
pressed. The relay in this case is wound toa very 
high resistance, and is placed in series with the glas 
tube and one cell of dry battery. Its armature is 
made as light as possible so as to respond to the 
most feeble current, and its local contacts are so 
arranged as to operate the telegraph sounder and ihe 
decohering apparatus in multiple, using about twelve 


pass quite freely. I have discarded the све of oil 


altogether, except in very large transmitters for long- 
distance work. The receiver consists of two separate 
instruments, the decohering apparatus mounted upon 
one base, and a special relay and sounder, together 
with suitable switches and connections, тоот. їед 
The coherer consists of a glass 
tube about two inches in length, fitted with two brass 


upon another base, 


plugs, arranged with spring and screw adjustments 


WILLIAM MARCONI. 


cells of dry battery. The deoohering apparatus used 
in the cheaper set of instruments is not provided with 
as many adjustments as the more expensive set, but 
these are not found to be necessary where it is only 
required to operate a signal similar to & vibrating 
bell. The relay used in the cheaper set is also of a 
amaller pattern, and is not provided with any means 
of adjusting the distance between the armature and 
the magnet cores, these adjustments having to be 
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to each, so that the distances between the plugs in 
the tube aud their pressure upon the filings can be 
readily adjusted at will. The magnets of the de- 
coherer are specially wound so as to overcome the 
effect on the tube of too much self-induotion. Every 
desirable adjustment is provided for, so that not only 
can we adjust the distance between the magnets and 
the vibrating armature, but also the tension of the 
spring on the front of the armature and the distance 
through which the armature vibrates. In this way 
we are able to во adjust the coherer that the vibra- 
ting armature will strike the tube with just the prop- 
er strength of blow, so that the filings will not de- 
oohere except on the instant that the key is raised at 


made by means of the screws at the back and front 
of the armature. The relay in this case is mounted 
on the same base with the eleotrio bell or buzzer 
which it is intended to operate, and the whole outfit 
gives excellent results for signaling of this kind. 1 
wish to say here that I have found it necessary to 
have a special form of dry battery made for this pur- 
pose, it being so constructed as not to deteriorate for 
a very long time, but at the same time it is only Ш- 
tended to be used with apparatus of the kind where 
a very small amount of current is required. One of 
our diagrams, giving all the connections of our best 
apparatus, is shown in Fig. 2. The connections and 
arrangements of the transmitter whioh you see npon 
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your left, at station A, are 80 apparent that it will 
not be necessary for me to describe them further than 
to call your attention fo the manner in which the 
condenser is connected во as to include the Morse 
key as well as the vibrating contacts. Von will 
notice in this transmitter three brass balls, C, 
mounted upon the top of the 0211. These balls are 
about three quarters of an inch in diameter, but, as 
previously explained, we are now using only two 
balls of one and a half inches in diameter, and I 
think we obtain considerable results. One terminal 
of the transmitter is, as you will see, connected to 
the ground and the other to plate C, which should 
be placed as high in the air as possible and very 
carefully insulated, together with the wire leading to 
it from the coil. 

Now coming to the transmitter ab station B, 
we will commence at battery J, and trace its cir- 
cuit upwards to the binding-post of the decohering 
apparatus. From this post it passes through the 
choking coil, 5, and across to one of the plugs in the 
glass tube; from the other side of the tube it goes 
down to the other cheking coil, and thence runs 
direot to one of the binding-posts of the high re- 
sistance relay L, after passing through the magnets 
when it returns to the battery J. You will further 
see that one terminal of the glass tube is connected 
tothe ground, and the other to plate C, which is 
placed opposite to and parallel to plate C of the 
transmitter. Now it is evident that if the resistance 
of the filings in the tube decreases to any consider- 
able extent, the current from the battery J will pass 
through the magnets of the relay L and energize 
them. The magnets will now pull up the relay 
armature and close the local contact, and in order 
that you may see clearly what then occurs we will 
trace out the circuit of local battery К. Beginning 
on the right, the wire leads to binding-post 4 of the 
receiver, thence to the front coutact of the relay, 
across the contact to the armature, from the arma- 
ture over to the sounder N, and from the sounder to 
post No. 3, and thence bask to the battery, the mag- 
nets D of the decoheriog apparatus being placed in 
multiple with the sounder N through the binding- 
posts 1 and 2 of the receiver. In this way you will 
understand that when the armature of relay L is 
pulled up the sounder N gives the down click and 
the deoohering apparatus D begins to vibrate rap- 
idly, the hammer F striking the glass tube with just 
that kind of blow required to decohere the filings 
the instant the waves cease coming from the distant 
station, and the moment the filings decohere the 
oirouit of the relay І, із opened, the armature drops 
away, the sounder N gives its up click and the de- 
cohering apparatus D ceases to vibrate. The only dif- 
ference between a receiver. used for operating an 
electric vibrating bell or similar signaling device and 
the one we have just described lies in the fact that 
the relay is not provided with as many adjustments 
and is not of such large size, and that the decohering 
apparatus is of а cheaper grade and also not pro- 
vided with as many adjustments. This outfit will 
readily operate the vibrating bell as often as 
the key of the transmitter is pressed. It is how- 
ever sometimes found that the bell will con- 
tinue ringing for an instant after the key of the 
transmitter bas been raised, but for bell signaling 
this makes little difference, while for Morse signal- 
lng it would cause serious trouble, and consequently 
the high olass outfit is absolutely necessary where it 
18 required to transmit Morse signals. 


DISCUSSION. 

Mr. Dunn—What is the idea of using the plates? 

Mı. Clarke—The idea in using plates instead of 
Wings із, if we use wings we will bave to place the 
transmitter and receiver at an elevation in order to 
Secure any satisfactory results at all. Now, by using 
the plates we can place the receiver and transmitter 
on the ground floor of the building if we wish, and 
Connect with the plates by well-insulated wires, 


Mr. Dunn—When you use the wings they are only 
а few square inches, whereas the plates are nine or 
ten square feet ? 

Mr, Clarke—It isa matter of length more tban 
cross-section. A piece of wire 3-16 inch in diameter 
is sufficient. 

Mr. Dunn—IIow long? 

Mr. Clarke— That depends upon the transmitter. 
We have used from six inches to three feet six inches. 

Mr. Mailloux—Is there any definite relation be- 
tween the plates ? 

Mr. Clarke—They should be placed parallel. The 
results are far better if they are placed parallel. 
Sometimes you do not get results when they are 
otherwise placed. 

Mr. Dunn—Would the tin roof of a building in- 
tercept the signals ? 

Mr. Clarke—We have not tried that. I have an 
idea that it would, for the reason that in train teleg- 
raphy the tin roof of the car was made use of. I 
fancy the roof of a building is not insulated, and we 
find if necessary to insulate the plates carefully. 

Dr. Pupin— Would an insulated tin roof be trans- 


parent to electric waves? 


Mr. Clarke—I don't know. 


Dr. Papin—Have you tried placing the two plates 


inside of a building ? 

Mr, Clarke—Yes, sir. 

Dr. Pupin—I have tried the effect of the waves 
upon a coherer placed behind the screen of a tin-pan 
аз a refleoting mirror. The pan was grounded and 
made a perfect mirror. An electric wave would he 
reflected nicely by a tin roof I should think, 

Mr, Clarke— The experiment is simple to make, 
and you can do it readily. 

Dr. Pupin—Why don't you do it ? 

Mr. Clarke—We will. 

Dr. Papin—Should nothing intervene between 
the two plates? 

Mr. Clarke—There is some difference of opinion. 
We have not made ару long-distance experiments 
yet, but for short distances we find it possible to 
transmit through fire-proof walls for a considerable 
distance. 

Dr. Pupin—Is the coberer a contrivance of Mar- 
coni, or who is supposed to have invented this means 
of receiving wave signals ? ` 

Mr. Clarke—I hardly like to say invention, but 
the coherer is certainly the fundamental partb of the 
whole thing. 

Dr. Papin—The coherer used in 1894 by Lodge 
worked perfectly—the very same thing. Itcertainly 
was not brought before the public previous to 1594. 

Mr. Olarke—It was undoubtedly used by Lodge, 
althougb Marconi has secured an American patent 
with fifty-two claims, covering every known form of 
coherer, and the coherer in combination with the 
other apparatus. 

Mr. Dann—C'an you explain why there is no mo- 
tion when the particles cohere under the influence 
of the waves? Is it neoessary to give them motion 
by a blow to make them decoliere ? 

Mr. Clarke— There is great difference of opinion 
on that point. Few have ascertained so far that that 
is the case. А great many persons who have 1 ooked 
at the matter casually think that the filings actually 
move, but under a powerful microscope they show 
no motion whatever. The only solution I can give 
for that is that the sparks are produced in contact 
with the filings, and that possibly something in the 
line of a welding effect takes place. That was sug- 
gested to me by another, who had investigated the 
matter more thoroughly than I had. 

Dr. Papin— There is always a thin film of air be- 
tween bodies in contact. This is certainly true of the 
contact of light bodies. Must you not praduce a 
new film in order to have high resistance, and to do 
that you bave to move the coherer ? 

Mr. Clarke—There is no motion perceptible under 
a perfect microscope. 

Mr. Dunn— What do you calla perfect microscope ? 
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Mr. Clarke One magnifying about 2,000 diame- 
ters. i 

Dr. Pupin—How do уоп wind a coil of a thousand 
ohms resistance without inducing self-induction in it? 

Mr. Clarke—We find it advantageous in winding 
the relay coil, instead of winding it in one continu- 
опз coil to wind 1% in several different coils, con- 
necting these in multiple so that the combined 
resistance of the coils will only be a thousand ohms. 
In order to do that it is necessary to have a magnet. 

Dr. Pupin—I do not see how that is going to 
diminish the self-induction. 

Mr. Clarke—It reduces the sparking very greatly; 
and the sparking of the coherer and relay affects the 
tube which is in proximity. Sometimes the de- 
coherer operates alone, causes the filings to decohere 
and open the circuit, and you have to eliminate the 
sparking almost entirely. 

Dr. Papin—Could you not interpose a metallio 
screen between the local spark and coherer— would 
not that do? 

Mr. Clark— We have tried that, aud find even & 
screen a half inch thick has no effect. 

Mr. Dunn—I understand that the transmitting 
device works inside an iron box ? 

Mr, Clarke— We have tried it by covering it with 
metal and it works well. 

Dr. Pupin—Lodge explains that. You cannot 
get wires into a box unless there is an opening, and 
the waves go through the opening. They crawl 
through the smallest hole, and that is the reason the 
box does not aot as a screen. 

Mr. Clarke— The only way to offset that would be 
to enolose everything in an iron box, batteries and 
all. 

Dr. Pupin—Yes, but you canuot help putting the 
wires leading to the coherer through a hole in the 
box. Iam sure that a box surrounding completely 
the coherer and all would aot as a screen. 

Mr. Clarke—I mean to enclose the battery also in 
a box. 

Dr. Pupin— You have to get from the coherer to 
the battery. 

Mr. Clarke—Can you not enclose the battery in the 
box, too? 

Dr. Pupin—The wires leading from the coherer to 
the battery have to go tbrough the box. 

Mr. Clarke—Not necessarily, if the battery is en- 
closed in the box also. 

Dr. Papin—How about the plate in the air? 

Mr. Clirke—In an experiment of that kind we 
would not use the plate, but enclose everything in a 
box and put the transmitter at a short distance, 

Dr. Pupin—Perhaps, if you could enclose it en- 
tirely in a big iron ball. 

Mr. Dunn— The decoherer acts as а sounder ? 

Mr. Clarke— Yes; I prefer to read the signals from 
а decoherer. It is impossible to have a sounder work 
without ‘‘chattering.’’ The sounder I show to-night 
chatters somewhat. That is because the apparatus 
was made to-day and conuected so hurriedly that we 
have not had time to put in choke coils, resistance 
coils and condensers, 

Dr. Pupin—I do not discredit the invention, but 
I think there is some ground connection. When we 
put a screen between, just now, there was no spark- 
ing between the spheres, and the arrangement acted 
just as well. 

Mr. Clarke—In order to oonvince you of that, I 
think we will connect up our larger coil which we 
bave bere for the purpose of exhibiting the fluoro- 
soope to anyone who wishes to see it. I may be 
wrong, but I hardly think that this coil will give 
апу results when the points are separated so that 
we will have no sparking. 

(The test was made, and was followed by applause. ) 


( To be continued.) 
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SOME RECENT IMPROVEMENTS IN ACCU- 
MULATORS AND THEIR APPLICATION 
TO TRACTION ON COMMON ROADS.* 


BY J. T. NIBLETT. 


Means of vehicular locomotion by the aid of some 
power other than that of borses is a subject that is 
pow receiving a vast amount of attention. Notonly 
is it of interest to electrical and mechanical engineers 
and carriage builders, but it has been taken into 
serious consideration by all those responsible for the 
regulation of traffic in our large towns. "Thesubject 
is of such huge importance that it not only affects 
those whose business or pleasure calla for some rapid 


and safe means of transport from place to place, but . 


it affects the safety and comfort of the ordinary 
pedestrian as well. Our present system of horse 
traffic is open to many objections not only from a 
humanitarian point of view, but from its sanitarian 
and economic aspect as well. The atreets in our 
large towns would present a vastly different aspect 
if, instead of horses, some other means of drawing 
our vehicles were used. 

Much attention has been given to the application 


of steam, petroleum, and spirits to produce the neo- , 


essary motive power, but there is but little doubt 
that electricity will eventually supersede them all, 
not only on the score of economy, but owing to its 
freedom from heat, steam, disagreeable odor, and to 
the ease with which it can be manipulated. 

In this communication we do not propose touching 
upon the numerous applications of electricity for the 
propulsion of tramway cars and light railways, but 
we shall devote our attention more especially to the 
subject of the electrical propulsion of vehicles on 
common roads by means of batteries. We shall 
point out some of the recent improvements that have 
been made in batteries suitable for this purpose, and 
shall then indicate in a few words how they are best 
employed, and the most approved methods of dealing 
with them. An endeavor will be made to deal with 
the subject in a popular manner, aud all technicali- 
ties will be avoided as far as possible. 

Electro-chemical generators may be divided into 
two distinct types, viz., primary and secondary. In 
a primary cell the electrical energy is developed by 
the direct chemical decomposition of the excitant or 
eleotrolyte and one or both of the elements, the 
magnitude and rate of such electrical development 
being chiefly dependent upon the cbemical activity 
of the materials employed. 

The secondary, storage or acoumulator cell, as it is 
variously called, is the name given to that class of 
apparatus whioh is quite inert in itself, but on pass- 
ing an eleotrical current through it certain chemical 
changes are induced which render it capable of re- 
ceiving, retaining, and then redeveloping a certain 
amount of electrical energy. The ratio between 
the amount of energy put in and returned is de- 
pendent upon the chemical activity and nature of 
the materials employed, and also the mechanical 
construction of the cell. 

As a convenient means of obtaining an electrical 
current of small amount and of short duration, per- 
haps no electrical generator is во convenient and 
easily manipulated as a good form of primary bat- 
tery. But, on the other hand, where cost is a con- 
sideration, or where large and continuous currents 
of uniform pressure are required, primary batteries 
are altogether out of the question. 

Perbaps no other branch of electricity possesses so 
much fascination for the electrical amateur as the 
study of primary cells. In the hands of the unsoru- 
pulous the primary battery, with its wonderful and 
ofttimes deceptive allurements, has been for many 
years past the bait for drawing money out of the 
pokets of the unwary and inexperienced, and doubt- 
less many thoroughly legitimate electrical enterprises 


* Paper read before the Self-Propelled Trafic Association, 
Liverpool Center, Eng., March 29, 1898. 


have been greatly injured by such deceptions as these. 

In the best types of primary batteries zinc is used 
as the decomposable element, and zino may therefore 
be regarded as the fuel of-this partioular form of cell. 
Sulphuric acid is generally employed as the excitant 
fluid, and some form of oxydizing agent as a de- 
polarizer is required if only approximate constancy 
is aimed at. To produce a unit of electrical energy, 
it is found that, excluding the oost of the depolarizer, 
zino is fully 20 times as expensive as coal. Taking 
into account all losses in a secondary battery and 


allowing for an ећоіепоу of only 50 per cent., it 


follows that for continuous and regular working for 
gay such a piece of apparatus as an electromotor the 
maintenance of a primary battery would come out 
fully 10 times more costly than that of a secondary 
battery. 

Secondary batteries may be divided into two 
classes, viz., tbose in which the active material is 
formed from the substance of the element itself, 
either by direct chemical or electro-chemical action, 
and those in which the chemical formation is accel- 
erated by the application of some easily reducible 
salt of lead. Elements of the former typeare usually 
termed *' Planté,“ and those of the latter Faure“ 
or pasted, Messrs. Planté and Faure being the re. 
spective inventors. 

The active materials in all the best known types 
of secondary cella, whether of the Planté or Faure 
pattern, is peroxide of lead in the positive element 
and spongy lead in the negative. The medium 
through which the necessary chemical changes occur 
during eitber a cbarge or discharge is а solution of 
sulphuric acid and water. There isstill much doubt 
аз to the precise nature of the chemical changes in- 
volved in a lead sulphuric acid cell, due to the 
action of an electric current, and therefore this matter 
will not be discussed here. Enough, however, is 
known to enable those concerned in their commercial 
manufacture to construct cells of almost any elec- 
trical capacity, and capable of taking up and giving 
out avy rate of charge or discharge. It is now usual 
to speak of any given type of secondary cell as being 
of so many ampere hours’ capacity per pound of plate, 
or per pound of complete cell. In the latter case 
the precise nature of the containing vessel, whether 
it be of glass, earthenware, metal or vulcanite, must, 
of course, be specified. 

PLANTE CELLS. 

The Planté original secondary cell was of an ex- 
tremely simple nature, consisting merely of two 
long strips of thin sheet lead placed one upon the 
other. To prevent contact between these lead strips 
a piece of coarse felt was placed between them. 
This plate was rolled up into the form of a cylinder, 
and was immersed in a solution of one part of pure 
sulphuric acid to 10 parte of water. The forming“ 
process was managed in the following way: The 
current was caused to pass through the cell unti] gas 
was freely given off from the lead plates. On ex- 
amining the elements, that plate which had been 
joined to the positive pole of the charging source 
was found to be coated with a thin film of peroxide 
of lead. The plate which had been joined to the 
negative pole was scarcely altered in appearance, 
neither did it bave any electrical capacity. At each 
successive charging the peroxide on the positive 
plate was found to sink deeper into the metal. This 
* eating in“ operation was allowed to go on until a 
Sufficient amount of peroxide was formed, or, in 
other words, until the requisite capacity had been 
obtained. 

In all cells of the Planté type little or no difficulty 
is experienced in forming“ the positive element. 
With a negative element, however, the саве is very 
different. Here the active material is chemically 
spongy lead, and itis only by repeated oxidizing 
and deoxidizing the metal surface thet the necessary 
depth of this finely-divided lead can be obtained. 
This is the difficulty experienced in all forms of 
Planté cells. 


The original method employed to produce the 
desired quantity of active spongy lead wasa system 
of charging, allowing to rest, and then reversing the 
current through the cell. By each reversal of our. 
rent the peroxide is reduced by the nascent bydrogen 
liberated on its surface during the decomposition of 
the solution, first into the lower oxide, and then 
into metallic lead in a very finely-divided state. At 
each successive reversal this oxidizing and reducing 
action sinks more deeply into the substance of the 
lead, and by careful treatment any desired depth of 
active material may be obtained. To form plates by 
the above process is an exceedingly long, tedious and 
therefore expensive operation, and many workers 
have exercised much ingenuity in devising methods 
to accelerate the forming operation, To this end 
Planté himself tried а large number of experiments, 
the most successful being a preliminary treatment of 
the lead with dilute nitric acid to thoroughly soour 
and roughen its surface, and the application of heat 
to the cell during its formation to open the pores of 
the metal and allow the electrolyte to penetrate 
more deeply into it. This, then, is the original 
secondary cell from which our present-day aocumu- 
lators have been evolved. 

Among the first to improve upon the Planté ele- 
ment was M. de Meritens, who construoted plates 
made up of very thin lead lamina folded oue upon 
the other like the leaves of a book. M. de Kabath's 
cell was somewhat similar to De Meritens’, but 
consisted of a thin, cast lead perforated chamber 
packed tightly in with a large number of lead strips. 
To allow for the free circulation of the electrolyte, 
each alternate strip was either fluted or corrugated, 
Emile Reynier's plate consisted of a thin sheet of 
lead folded up zigzag fashion, and encased by a stout 
leaden ring.  Cheswright endeavored to improve 
matters by passing lead plates through suitably 
shaped rollers, thereby raising on each side a series 
of dovetailed rims, thus largely increasing the 
amount of exposed surface. Montaud endeavored to 
accelerate formation by coating a laminated lead 
plate with electrolyzed lead. 

An early improvement made in our own oountry 
was due to Messrs. Elwell and Parker, who used 
perforated plates of cylindrical form. A number of 
these perforated tubes were placed concentrically, 
alternately а positive and then в negative. To 
retain the elements in position notched vulcanite 
frames were placed at their base and grooved oros 
bars of the same material were tightly wedged іп at 
the top. 

In addition to various forms of the Planté type of 
cell already enumerated, many other modifications 
have been suggested and tried. Few of these early 
forms have become а commercial success. Probably 
enough has been said to show the gradual growth 
from the original cell up to our present-day pat 
terns. 

One of the earliest to introduce into this country а 
commercial cell of the Planté type was Mr. Epstein, 
and a cell bearing his name has been long on the 
market. Mr. Epstein bas given much attention fo 
the production of accumulators of this type, and in 
a recent communication to the Institution of Eleotri- 
cal Engineers he promised to shortly introduce an 
improved form of his plate which he stated was 
particularly suitable for traction purposes. Sach a 
promise, coming from one so well versed in the sub- 
ject, leads us to expect а real improvement. The 
original Epstein plate was made by deeply grooving 
both sides of a lead plate. The plate, when grooved 
in this way, was boiled in a solution of nitrio acid 
and water, or some similar solution. This process 18 
said to so corrode the metal that it is easily acted 
upon electrolytically. Owing to the serrated nature 
of the plate, the active material appears to wedge 
itself in the narrow grooves, and does not fall out 
under ordinary working conditions. 

The Crompton-Howell cell, which we do not hear 
much of now, was constructed of plates sawn from А 
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cast mass of porous lead. We believe this material 
was prepared by a system of aerating the metal while 
in its molten condition. The resulting plate was of 

a highly porous and orystalline nature, and, owing 

to its porosity, the electrolyte easily permeated it, 

thus rendering the formation quite an easy matter. 

A form of cell now on the market, known аз the 
“D, P." accumulator, manufactured by the D. P. 
Battery Company, is also of tbe Planté type. The 
elements in this case consist of a large number of 
narrow strips of lead builé up one above the other. 
By this method a large active area, enabling the 
cells to be charged and discharged at high rates, is 
obtained, while disintegration of the active material 
or buckling is said поб to occur. As in the case of 
the Epstein cell, the plates are chemically treated to 
accelerate the formation. 

The traction cell made by this company is nut de- 
signed with a view to extreme lightness, but rather 
with the idea of combining durability with as little 
weight as possible. The containing case of this par- 
ticular form of cellis of ebonite, and it contains 
three plates—one positive and two negative. The 
weight of the complete cell is about 33 lbs., and 
three cella are put in a orate for convenience of 
handling, the weight of the three thus fitted being 
about 100 Ibs. 

The capacity of each cell is 100 ampere hours, ata 
normal discharge rate of 15 amperes; they oan, how- 
ever, the makers state, be discharged at any rate 
within reason that may be desired without damage 
to them, the only consequence being a loss in capac- 
ity as the disoharged rate is increased. The makers 
assert that with this form of cell a current capacity 
of four ampere bours per pound of plate, and three 
ampere hours per pound of complete cell, is ob- 
tained. 

Tbe Lamina“ accumulator elements, as manu- 
factured by the Lamina Accumulator Company, are 
made up of a series of perforated and corrugated 
lead strips. The method of making these plates is 
somewhat as follows : Lead is received in the form 
of rollsof 8 to 10 inches wide, and of varying thick- 
nesses of from 1-64th to 1-32d of an inch. The lead 
is first perforated, and is afterwards corrugated by a 
suitable machine. After being treated in this way 
the lead is out up into strips of the desired size. 
These strips when built up are encased by a sheet of 
perforated lead, held in position by leaden rivets, 
and lead-burnt at the top and bottom. 

The forming process is said to take only 36 hours. 
As the mechanical construction of the plates is 
simple and strong, they are said to withstand quite 
well the severe work imposed upon them when used 
for traction purposes. The makers state that a cell 
of this form of construction can safely be charged or 
discharged in one hour. The following data of the 
company's Ав”? traction cell may be of interest. 
The containing case is of ebonite, and is of the fol- 
lowing dimensions: 103 inches long, 4} inches wide, 

and 12 inches deep. The complete weight of the 
cell, with elements and electrolyte, is given as 40 
Ibs. The dimensions of the positive plates are as 
follows: 84 inches long, 7$ wide, and 3 of an inch 
thiok. The size of the negative plates are: & inches 
long, 8} inches wide and 3 of an inch thick, The 
disobarging rate of this form of cell is 20 amperes, 
but it may be run up to 100 amperes. The normal 
charging rate is 25 amperes, but this can also be run 
up to 100 amperes. 

The various types of Planté cells just described 
area few of those best known in our own country, 


and most of these are being used more or less ex- 
tensively for eleotria traction purposes. 

Having now briefly described the original fecond- 
ary cell and its developments, we shall turn our 
attention to a more widely known type. 


(To be continued.) 
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ELECTRICITY SUPPLY IN ENGLAND. 


(From our London Correspondent.) 

During the first few months of the year it is the 
custom of most electrical engineers in England, and 
particularly those in charge of large lighting instal- 
lations, to inquire into the progress made during the 
preceding twelve months in the reduction of the 
generating and distributing expenses for ourrent. 
The data necessary for such investigation and com- 
parison is easily obtainable, the Eleotrio Lighting 
Act of 1882 making it compulsory for undertakers of 
either municipal or company installations to register 
on or before Maroh 25 in every year an annual state- 
ment of accounts of the undertaking made up to 
December 31 inthe preceding year, These state- 
ments have to be open for publio inspection, and if 
these conditions are not complied with a fine of 40s, 
per day is inflicted. 

The Bourd of Trade has so arranged the form in 
which these accounts have to be drawn up that it is 
possible to obtain a very accurate idea of the actual 
working of the plants, for not only has the amount 
of revenue and working expenses of the undertakings 
to be shown, but the expenditure has to be analyzed 
under numerous headings as follow : 

. Coal or other fuel. 

. Oil, waste, water and stores. 

. Wages on generation and distribution. 
. Repairs and maintenance, 

. Rents, rates and taxes. 

6. Management, i. e., salaries, stationery and 
printing, general establishment charges, law ex- 
penses, insurance, eto. 

A statement bas also to be made from which it is 
possible to easily arrive at the cost of as well as the 
average revenue arising from the units sold, to dis- 
cover the load-factor, and to determine the percent- 
age of quantity not accounted for.“ : 

The whole subject of ‘‘ the cost of generation and 
distribution of electrical energy“ has been exhaust- 
ively dealt with by Mr. Robert Hammond before 
tle London Institution of Electrical Engineers. 
The paper which was read covers 132 pages, and is 
in itself a small volume, so that i$ is obviously im- 
possible to publish the complete paper even were it 
of more than passing interest to electrical engineers 
iu America. Mr. Hammond's paper was advisedly 
read in abstraot, on the evening of March 24, and 
we propose dealing with the main points. 

The author has been connected with the electric 
lighting industry in England from its earliest days, 
and he has compiled the following list, which shows 
the increase in number of plants in operation under 
statutory powers, or for which statutory powers 
were subsequently secured, from 1882 up to 1897: 
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1582... 2 18n0...... 4 1890...... 17 1891...... 81 
1883...... 8 1887...... 6 1891. . 31 1895...... 93 
1881...... 3 1838...... 7 1592... 39 1896...... 112 
1885...... 4 1889...... 14  1893..... 02 1897...... 121 


Having held for many years the view that the 


general use of electrical energy for purposes other 
than lighting would result from low costs of pro- 
duction, the analysis of these returns has proved a 
great fascination for Mr. Hammond, and since 1892 
he has published weekly analyses in Lightniny. The 
present paper was therefore compiled by him to 
show the gradually decreasing cost of the production 
and distribution of eleotrical energy from electricity 
supply stations. 

The existence of such data is remarked to be 
unique in the history of English industries, if notin 
that of the industries of the world, and gas com- 
panies would sbrink from sucha rigid analysis of 
their cost sheets as that set out by the Board of 
Trade for electricity undertakings. Although this 
requirement May seem an onerous one from а gen- 
eral point of view, it is stated to have unexpectedly 
operated most markedly in assisting the reduction of 
costs of production and in the lowering of prioes to 
consumers, The publication of the analyses has 


acted like an irritant upon the engineers of those 
works whose costs were high, and as a stimulus to 
still greater economies on the part of these works. 
Table I, which covers fifteen pages, sets out, for all 
the undertakings in the kingdom except the very 
smallest, the following data: a, units sold; 5, coals 
used per unit; e, average price of coal throughout 
the year; the costs per unit sold of—d, coals or other 
fuel; e, oil, waste, water and stores; f, wages (on 
generation and distribution); g, repairs and main- 
tenance; Л, total of d, e, f, 7—1. e., works costs; s, 
rent, rates and taxes; j, management—i. e., salaries, 
stationery, printing, general establishment obarges, 
law expenses, insurance, eto.; and &, total costs. 

In reply to recent oriticism that ‘‘ For about 
twenty, years we have been told that the cost of 
electricity is to be reduced next year—the reduction 
has not come yet," Mr. Hammond points out that 
the prices charged at present are on the average less 
than one-third of those fixed by the pioneer concerns 
that started into existence about twenty years ago. 
At Leeds this year the average price will be 4d. per 
unit, compared with 8d. per anit five years ago; and 
at Brighton the charge is 12d. per unit for all con- 
sumption beyond an average of one hour per day, 
the first hour's consumption being charged at 7d. 
per unit. 

The oldest works in London are those at Kensing- 
ton, where in 1891 the number of units sold was 385,- 
050, the works cost per unit sold being 3.53d. and 
the total costs per unit sold 4.9)d. These same 
works in 1896 sold 1,514,729 units, the works cost 
being reduced to 1.57d., and the total costs to 2.66d. 

The Westminster works gave the following re- 


sults: 


Units sold. Works costs. Total costs. 
1891 — 22. 627,500 3.32d. 5.32d. 
1897................ 4,355,781 ^ 1.294. 2.19d. 


The Manchester municipal works gave the follow- 
ing results: 


Т абе, 1,168,382 1.494. 2.174. 
1805. ... 1,718,214 1.22d. 1.804. 
1898................ 2,508,538 0.94d. 1.45d. 


The works laid out by Mr. Hammond himself at 
Leeds showed the following : 


1591.5. ens 291,113 2.174. 3.11d. 

1597: edis 833,280 0.784. 1.504. 
The Edinburgh municipal works show : 

18905 cce 883.335 0.924. 1,674. 

S 1,721,557 0.63d. 1.13d. 


These and other figures given in Mr. Hammond’s 
tables go to prove that costs of production and dis- 
tribution tend to deorease year by year as the out- 
put increases, "The obvious inference is that on still 
further increased outputs the costs per unit will 
continue to decrease, and after dissecting the various 
costs and finding out the lowest cost of fuel af any 
station, the lowest oil and waste, the lowest wages, 
the lowest management, eto., of auy station, Mr. 
Hammond draws out some “ ideal ” figures to show 
what the total costs would be in an ideal station 
Where everything costs the lowest fixures. From 
these firures he deduces that, if the most favorable 
features of each works were reproduced in one single 
works, electrical energy for lighting would be pro- 
duced and distributed for 0.84d. per unit; but this 
happy combination necessitates the command of fuel 
as cheap and as eflicient!y used as at Aberdeen and 
Leeds; it necessitates the careful control and use of 
oil which characterizes Oldham and Leeds; it r 
quires the minimizing of the wages list to the at " 
ard of Edinburgh, and the absence of breakd d 
to machinery which signalizes the working at Non 
port; it demands the happy position of f oe 
rent aud the friend] i i м 

a | y consideration of the rati 
authority which obtains at Cardiff and W ng 
combined with the economical apporti Orcester, 
management charges that prevailg US ш 

The assemblage of all the virtues in Hiis 
may come in time, but meanwhile we ES works 
content with an approximation theret ave to һе 
satisfactory to tind that two of th eto, and it ig 

е above named 
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works, Edinburgh and Leeds, show satisfactory 
signs of nearing the goal with increased outputs, 
both having respectively succeeded in lowering the 
record of costs per output. In view therefore of the 
exceptional conditions under which the above ideal 
costs are obtained, Mr. Hammond does not think it 
would be right to take 0.81d. as the goal to which 
the bulk of English works can expect to arrive, and 
he prefers to direct attention to Mr. К. E. Cromp- 
ton’s carefully reasoned-out ideal standard costs laid 
before the Institution in 1894. Mr. Crompton then 
prophesied to a somewhat incredulous audience that 
the day would come when, with an output of five 
million units, costs of production and distribation 
where best coal ia 203. per ton would work out ata 
total of 1.32d. per unit sold. After tbe lapse of fcur 
years these ideal standard costs have in one case 
been improved upon, and in two others closely ap- 
proached, with much lower outputs than the 5 000,- 
000 units fixed by Mr. Crompton. These are Edin— 
burgh, Leeds and Manchester; but in all these cases 
the coal was obtainable much below the 203. per ton 
which Mr. Crompton took asa basis. The lowest 
costs achieved in the City of London are those of the 
St. James’s Company and the Westminster Com- 
pany. In the former, on а total of 3,028,212 units, 
the total cost per unit sold was 2.791. In the latter 
on а total of 1,355,781 units, the total cost per unit 
sold was the вате, 2.19d. Ib is a singular coinci- 
dence that both these works, though with widely 
different outputs, should achieve exactly the same 
total cost per unit, i. e., 2.191. "These results have 
been considerably improved upon by provincial 
plants, even after making allowance for cheaper coal. 

The question arises, what are the conditions tend- 
ing towards such low costs asthose recorded ? Man- 
ufacturers of electrical apparatus, of engines and of 
boilers, or advocates of certain systems, claim the 
costs as entirely due to their plant, or the adoption 
of their pet system; but an examination of the records 
achieved dispels the illusion that the lowest costs 
can only be obtained by the use of particular engines, 
boilers, dynamos, etc., or special systems of distri- 
bution. Low costs are rather tbe result of the com- 
bination of favorable conditions. The output is of 
courae the greatest factor in the reduotion of costs 
per unit. 

Mr. Hammond gave a number of curves illustrating 
yraphically the relation of works costs per unit to 
units sold in à number of places. In each place the 
works costs per unit sold fall rapidly as the output 
increases from year to year. 

Obviously, however, output is not the only infla- 
ence on costs, for if it were we should find tbat 
throughout the kingdom costs were in inverse ratio 
to output; whereas from record costs shown it is seen 
that the highest costs are by no means characteristic 
ot the lowest outputs, though the converse does ap- 
ply—i. e., that the lowest costs accompany the higher 
outputs. In estimating the influences bearing upon 
the costs question, Mr. Hammond places load-factor 
directly after output. Without the latter the most 
favorable load-factor is useless, but, combined with 
a healthy output, a favorable load-factor greatly re- 
duces cost. So convinced is Mr. Arthur Wright, the 
B-ighton Borough electrical engineer, of the import- 
ance of load-factor, that he offers to supply all his 
customers at 12d. per unit, for any consumption 
beyond an average of one hour per day, of tbeir 
maximum demand throughout the year. A good 
deal of data is put forward in the paper showing the 
load-factor aud units used in distribution. 

„Reliability of plant? comes in for treatment, 
and while acknowledging to the full the indebted- 
ness of the profession to those firms of manufactur- 
ers who have placed excellence of work above every 
other consideration, he expresses the belief that in 
certain cases the pursuit after e/iciency has sometimes 
resulted in the sacrifice of reliability. Perfectly 
reliable generating and distributing plant has а very 
important bearing on costa. After completion of 
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erection of plant on station site, Mr. Hammond 
always insists проп very rigid and prolonged tests. 
These tests invariably include ten or twelve bours’ 
consecutive ranning at full load, two hours’ running 
аб emergency load, governing, the whole load to be 
thrown suddenly on and off, limit of temperature 
rise at the end of the ten or twelve hours’ run. 
Generally speaking, when plant has passed this 
ordeal it сап be depended upon to cope with almost 
every emergency arising in the regular course of its 
work. To run works economically, perfectly relia- 
ble plant must first be seoured, at almost any cost. 

What is termed the engineer factor" is men- 
tioned as one of the greatest factors, and an engineer 
in charge must be distinguished for ability, assiduity 
and earnestness, combined with rigid weekly anal- 
ysis of his works costs, if the desirable result is 
to be obtained, The gradual improvement of status 
in the position of eleotricity works engineers is 
encouraging, and though higher salaries will increase 
management expenses, they will be much more than 
counterbalanced by the lower works cost. The de- 
plorable niggardliness in some electricity works 
towards the assistant engineers is not mentioned by 
Mr. Hammond, and as it only prevails in a few ex- 
ceptional cases it need hardly be taken into consid- 
eration. 

Efficiency of generating plant, efficiency of distri- 
bution and all round efficiency are considered 
briefly, and theauthor then proceeds £o consider the 
range of ultimate costs of production aud distribu- 
tion. The effect of output, load-factor, reliability 
of plant, engineer factor, etc., in this connection is 
also viewed. In provincial towns and cities, if not in 
the metropolis, the supply of electrical energy for 
tramway traction would afford a splendid day load; 
and works that succeeded in reducing their costs on 
a lighting load to, say, 1.50d. per unit (total costs) 
would probably have the costs reduced to 0.75d. by 
the addition of one million units delivered to the 
tramway feeders between the hours of 6 A. M. and 10 
Unreliable plant should be weeded out and 
replaced by solid high-class apparatus, or decreased 
costs cannot be expected. 

At the conclusion of his very useful and interest- 
ing paper, the author, like Mr. Crompton on a pre- 
vious occasion, ventured a prophecy as to the reduo- 
tion of costs in works situated in an industrial cen- 
ter. lle prophesies that when the Leeds output 
reaches the ideal figure of five million units the 
costs of production and distribution will work out 
at.75d. per unit sold (total costa). Seeing that the 
Leeds output for 1897 was only 833,280 unite, it 
would seem that the time referred to is not imme- 
diately upon us. 


TEMPERATURE COEFFICIENTS OF MAGNETS. 


The results of an interesting investigation, made 
by Mr. J. К. Ashworth to ascertain what kinda of 
iron aud steel are least liable to a change of mag- 
netic intensity uuder moderate fluctuations of tem- 
perature, were recently communicated to the Royal 
Society by Prof. Schuster. Specimens of steels con- 
taining severally tungsten, manganese, cobalt and 
nickel, also specimens of cast irons, of different 
blends of pig irons, and of different percentages of 
carbon, were procured from a number of different 
English and Scotch firms, The size of these speoi- 
mens was in general about 15 ош. long and 1 cm. or 
2 om. thick, and the course of an experiment was as 
follows: The rod or bar in its normal state, or after 
being hardened or annealed as ocasion required, 
was magnetized between the poles of a powerful 
electro-magnet excited by a battery of twenty-six 
storage cells. The magnet was then fixed rigidly in 
a horizontal tube, through which a stream of cold 
water and steam could be alternately passed. The 
tube and its contents were placed at a convenient 
distance from a sensitive dead-beat magnetometer 
and at right angles to the magnetic meridian. The 
deflections of the magnetometer needle were read 
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by the usual mirror and scale, and from the readings 
were deduced direotly the temperature coefficient 
and the total irreversible loss of magnetism. The 
process of heating aud cooling the magnet was oon- 
tinued until the intensity fluctuated between two 
nearly constaut values corresponding to the temper- 
atures of the cold water (10 or 20° C.) and steam 
(100° C.). The coefficient а was then cal- 
calated by inserting these values in the equation 
le = I (1 — ať — t). The author found that the 
temperature coefficient is generaliy least in the 
hardest irons and steels, and is particularly small in 
hardened cast iron. Certain bardened nickel steels 
had very small negative coefficients, i. e., underwent 
an increase of magnetio intensity with increase of 
temperature. Experimenta were also male with 
pianoforte wire, lengths of 12 om. each being cut 
from a coil of the wire and tested after various 
treatments. Magnetized in the normal state this 
material gave a negative coefficient. When heated to 
bright redness and chilled rapidly or slowly the 
coeflicient became positive. As it was thus possible 
to change the sign of the coefficient, an attempt was 
made to fiud the particular temper which would give 
а zero coeflicient. Lengths of the wire were heated 
severally in oil to 200 degs. and 260 degs., and iv air 
to a temperature producing a film of oxide, and rap- 
idly chilled in water. The coeffisient still remained 
negative, aud of nearly the same magnitude. Bat 
when heated to dull reines; and quenched, the 
coeflicient was very nearly reduced to zero. Heated 
to higher temperatures and quenched, the coefficient 
became positive. In some steels 16 was also found 
possible to change the sign of the temperature coeffi- 
oient by alteration of the ratio between the length 
and diameter of the bar. Some relations between 
this dimension ratio’ and the self-demagnetizing 
factor, temperature coefficient and permanent loss of 
magnetism after alternate heativys and ooolings 
were also investigated. Experiments are in progress 
with the object of procuring a steel with a zero 
coeflioient, but adjusting the temper and dimension 
ratio. The complete paper, with curves and tables, 
is publisbed in No. 382 of the Proceedings of the 
Royal Society.— The Electrician, London. 


BOOK REVIEW. 


MODERN SWITCHBOARDS. By ALBERT B. HER- 


RICK. Published by the Cutter Electrical and 
Manufacturing Co., Philadelphia. Pp, 222. 
Price $3. 


This work, as the title indicates, is devoted to the 
description of switchboards, switches and similar 
appliances. The book is divided up into eleven 
chapters as follows: Cirouit-breaking Devices, 
Switehboard Construction, Switchboard Appliances, 
Protective Devices,[Low Tension Switchboarda, Low 
Tension Central Station Switchboarde, Railway 
Switchboards, Alternating Current Switohboards, 
Aro Light and Special Switchboards, Cirouit-breakers 
and their Use in Power Transmission, and the 
Development of the Circuit-breaker. The introduo- 
tion gives an extremely interesting historical sketch 
of the switchboard, and points to the various steps 
that have led up to the present practice. The work 
itself contains a great amount of usefal information 
and is fully and handsomely illustrated throughout. 
This valuable addition to the literature on the 
above subject should certainly be in the hands of 
all those in any way connected with central stations, 
either as operators or designers. 


The General Electric Company owed on January 
1, 1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 pet 
cent. per annum. Neither have any dividends been 
paid on its common stock since August, 1693. 
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LONDON NOTES. 


[From our London Correspondent. } 


The Te'ephone Service. 

There has for years past been widespread dissatis- 
faction with the English telephone service, and the 
British Parliament has now resolved to appoint a 
select committee to go into the whole question, espe- 
cially taking into account the positions of the 
National Telephone Company and the British Post 
Office in regard thereto. One of the special points 
whioh this committee wil] have to consider is whether 
the telepbone service is of such public benefit as to 
justify & municipality in using public funds for 
working the telephone within ita area. The com- 
mittee will sit almost immediately and will cover 
the matter in about half a dozen sittings, reporting 
to Parliament before it prorogues. 


Nottingham Electric Tramways. 

The Corporation of Nottingham has been investi- 
gating the question of mechanical traction, and after 
considering the cable, conduit and accumulator 
systems, has resolved in favor of the trolley. The 
Corporation will buy up tbe city lines, carry out 
exlensions, and equip them all with electric power, 
аё an estimated outlay of $2,200,000. 


Municipalities and Electrical Work. 

, Electric lighting undertakings are making good 
progress financially in the hands of English local 
authorities, but 16 has just been held by a Leicester 
County Court judge that it is illegal for municipal 
authorities to carry on business as electricians aud 
wiring contractors, as the Electric Lighting acts do 
not include such a provision. This point was raised 
by an electrical contractor who purchased lamps and 
fittings from the Corporation aud then refused to 
pay for them in order that when the matter went to 
court he might test the legality of the Corporation 
trading in materials, He has been ordered to pay 
the bill, but the judge decided in his favor on the 
point raised. As there are several English Corpora- 
tions trading in a small way. on somewhat similar 
lines, the matter was considered of considerable im- 
portance to the electrical tradesmen who were thus 
placed in direct competition with the local author- 
ity to whom they were ratepayers. The poiut may 
yet be contested in a higher court. 


CANADIAN NOTES. 


The Montreal Street Railway Compavy is building 
twenty motor cars for the Kingston, Jam., street 
railway. | 

The Halifax, N. S., Electric Street Tramway Com- 
pany will spend about $50,000 in improving their 
plant. They bave just installed two large generators 

E. F. Hutchings and others, of Winnipeg, Man., 
ask power from tbe Provincial Legislature to con- 
struct an eleotric or steam railway from Winnipeg 
along the east side of Hed River to St. Andrew’s 
Rapids. 

In respect to the proposed auto car service to be 
established between Toronto and Richmond Hill 
this summer, it is said the initial car will be 
fitted with electrio lights, and buttons for the use of 
conductors and passengers by which a warning may 
be given the motorman to turn to the right or left. 
It is claimed that this car will develop suflicient 
power to ascend heavy grades between Toronto and 
Richmond Hill at a speed varying from 6 to 12 miles 
per hour, carrying a full complement of passengers. 

By an agreement entered into upon the commence- 
ment of the road, Mr. J. Н. Beemer had a two years’ 
option for the purchase of the Quebec Street Rail- 
way. It is now said to be his intention to purchase 
the road, and to consolidate it with the (Quebec, 
Montmorenoy and Chailevoix Railway. ‘The mo- 
tive power of the latter road will at once be con- 
verted from steam to electricity. Later on an ex- 

tension of the road will be made to Murray Bay. 
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A SPECIAL PRIZE OFFER. 


Theses Competition for Students. 
: We take pleasure in announcing to the students 


who are taking the electrical engineering course in . 


the various Universities of this country that we have 
decided to award prizes for the most meritorious 
theses sent us by students graduating this year, as 
follows: First prize, $25; second prize, $15; the next 
three best theses to receive honorable mention witha 
a year’s paid subscription to ELECTRICITY. 

The conditions of the competition will be as fol- 
lows: Competing theses shall be sent in anonymously 
indorsed on the outside For Electricity’s Thesis 
Competition.“ Each thesis should be either accom- 
panied or followed by a sealed envelope containing 
the anonymous or assumed name under which the 
thesis was sent in as well as the correct name and ad- 
dress of the author and the name of the University 


. өг College he represents. These envelopes will not 


be opened until all the theses submitted have been 
carefully examined and those deserving of prizes se- 
lected. Each of these envelopes should also contain 
a note from the Professor of Electrical Engineering 
of whatever University the student is attending, 
stating that the candidate is eligible to enter the 
competition. 

Tbe merit of the various theses submitted will be 
judged by the editorial staff of ELECTRICITY, assisted 
by any outside experts it may be deemed advisable 
to call in. 

Tbe theses will be graded according to their appar- 
ent permanent value for the advancement of practice 
or theory in electrical engineering. No thesis which 
has previously been published in full or in substance 
will be eligible for the competition, and wherever in 
a thesis it is found necessary to quote an authority 
credit must be given. 

The two theses awarded first and second prizes will 

appear in thecolumns of ELECTRICITY duly oredited 
to their respective authors, as also those receiving 
honorable mention. The right is reserved to reject 
all theses submitted in case none is found worthy 
of a prize. 
. АП theses awarded either a prize or honorable 
mention are to become the property of ELECTRICITY, 
although all drawings will be immediately returned 
after publication as well as those theses receiving 
neither prize nor honorable mention. 

We make this announcement at the present time 
во ав to give the students who desire to enter this 
competition ample time to prepare oreditable papers. 
No definite time is specified as to when all papers 
should be in, but if possible we should like to have 
them all on hand by August 1. 

If the conditions of the competition as set forth 
above are not thoroughly clear, we will be pleased to 
answer any inquiries relating to this matter. 


Personal. 

Few men are better known in the electrical field 
than Mr. Edward R. Knowles, the eleotrical, civil 
and mechanical engineer, and the trade will be in- 
terested to learn that Mr. Knowles has become iden- 
tified with the Sprague Electric Company, where he 


will have entire charge of their power motor, de. 


partment, Mr. Knowles is so well kuown that it is 
almost superfluous to say much about bim. He is a 


Californian by birth, but his work and life have been 


EL 


almost eutitely in the East, v bere as an engineer for 
electrical installations, in his specialty of supplying 
electric motive power to all classes of machinery, and 
as consulting engineer for the New York and Brooklyn 


Bridge Company and scores of other corporations, 
he bas attained a very enviable reputation. Mr. 
Knowles! career as an inventor, and in the develop: 
ing, perfecting and rendering commercially success- 
ful the ideas of others, has been more than note- 
worthy, and his all-round reputation aud ability 
will surely prove of great value to the Sprague Com- 
pany. His engagement furnishes additional evidence 
that the Sprague Company is determined to have the 
best men in the right place, and both the Sprague 
Company and Mr. Knowles are to be congratulated 
on their new alliance. 


THE TROLLEY DECISION. 


What the Walker Company Thinks of It. 


The Walker Company of Cleveland, O., which was 
the real defendant in the suit of the (reneral Electrio 
Company against the Union Railway Company of 
New York, has issued aciroular containing the recent 
decision of the Court of Appeals and a preface. 
thereto giving a synopsis of the proceedings leading 
upto the decision. The following is the story in 
detail as given in the circular : 


The long story of harassing litigation on the ques- 
tion of the right of manufacture by independent 
electric compauies of the overhead trolley is fiually 
olcsed. 

After months of fighting and repeated efforts of 
the trolley trast to prevent all co npetition in the 
manufacture of this important item in the equip- 
ment of the electric cur, the Walker Сошрапу has 
secured a final verdict from the highest court which 
absolutely prevents further auuoyance of its custom- 
етв and makes the trolley absolutely free. 

The case was considered closed when on July 224, 
1897, the U. S. Circuit Court of Appeals, Second 
Circuit, handed down a decision setting aside the 
Injunction grauted by the lower court against the 
Hoosick Railway Co. (the Walker Co.'s customer) 
on all except claims 2 and 4 of the Van Depoele 
patent. 

Not satisfied, however, with this reversal of the 
lower court's decision, the General Electric Company 
again brought suit in February, 1893, against the 
Walker Company, this time through another cus- 
tomer, the Union Riilway Company of New York. 

This suit was brought on claims 2 aud 4 of the 
Vau Depoele patent, which were used simply as a 
last resort, a3 they were of во broad a nature that 
it was considered futile to bring them to trial in the 
first place. 

The lower court again gave a decision for the plain- 
tiff but refused to grant ап injanotion. А prompt 
appeal was taken, and, as before stated, the decision 
was rendered April 7, declaring the clauses null and 
void, and making the trolley free for all time to 
come. 

The suits were brought by the General Electrio 
Company in the name of the Thomson-Honston 
Electrio Company, which is an integral part of the 
former concern. 

The importance of this decision can hardly be 
overestimated. The General Eleotrio Company con- 
sidered these patents of such import that they were 
counted as a large per cent. of the $8,000,000 of 
assets represented by patents controlled by tbe 


Trust. 


We quote from President Coffin's annual report, 
submitted April 27, 1597: 

»The courts have invariably recognized the valid- 
ity and controlling importance of the Van Depoele 
patents on the electric railway trolley and switch 
system, and at the present time substantially all 
manufaeturers of infringing trolleys and switches 
are under injunction. The company has met with 
no reverses in its patent litigation during the past 
year.” 

During tbe past year the Walker Company bas 
rendered invalid two important motor patents and 
all the trolley patents controlled by the Trust, and 
one cannot help looking forward with interest to that 
part of the forthcoming General Elcotrio report which 
will deal with the patent situation. 

It is hardly necessary to say, in view of the fore- 
goin’, that this trolley patent was considered the 
most important and valuable controlled by the 
General Electric Company. 

А word concerning the policy of the Trust will 


‘not be out of place bere. Its policy has always been 


that of intimidation, and it has endeavored (euccesa- 
ully in many cases) to force all competing concerns 
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to the wall. The Walker Company is to-day the 
only independent concern manufacturing all types of 
electric machinery which has successfully competed 
with the Trust and which has bad the resources and 
determination to resist its continual attacks. Its 
magnificent record in the past in defending its ous- 
tomers from malicious suits can be referred to with 
pride, and one by one the all-embracing claims of 
the Trust are being set aside. 


LEGAL NOTES. 

Judge Woolson of the U. S. District Court at 
Keokuk, Ia., has handed down a decision against J. 
C. Hubinger for $22,760 and interest from Jane 10, 
1896, in favor of the Central Trust Company of New 
York. In January, 1894, the Central Trust Company 
foreclosed a mortgage on the Gate City Eleotrio Street 
Railway at Keokuk. Mr. Hubinger bought the 
property on April 29, the same year, for $10,000. 
The sale was epposed by the Central Trust Company 
and appealed to the Supreme Court of Iowa, which 
two years later ordered а new sale. In the meantime 
Mr. Hubinger had improved and finally disposed of 
the property to a corporation which he formed. The 
Central Trust Company sued Mr. Hubinger for con- 
version of property and bas been successful. 

In the suit brought by the city of Indianapolis 
against the Citizens’ Railroad Company, the Circuit 
Court has rendered a decision in conformity with the 
law passed by tbe last Legislatnre, ending all street 
railroad franchises in Indianapolis January 1, 1901. 
The Citizens’ Railroad Company claims that its char- 
ter is perpetual, and will appeal to the Supreme 
Court. 

The Imperial Electric Company, New York, was 
sold out by the sheriff on the ilth inst. The prop- 
erty brought $160. 

The sheriff bas received an execution against the 
Eleotrio Self- Playing Piano Company, of 66 East 
Houston street, New York, for $5,278 in favor of 


Hattie C. Davis on an assigned claim of George 
Howlett Davis for services and money loaned to tha 
company iu the last three vears. He was secretary 
and treasurer, and Frederick C. Alden was president. 
The compauy was incorporated in August, 1895, and 
capitalized at $100,000. 


THE NEWS. 


What is Going On in the Electrical World. 


Bordentown, N. J.—The council has passed an ordi- 
nance granting the right of way through the city to the 
Monmouth Traction Company.“ 


Brooklyn, N. Y.—The represen.atives of the street 
railroad companies whose cars run on the bridge held a 
conference with the Department of Bridges otlicials a 
few days ago on the question of tolls. During the con- 
ference the representatives of the companies said that 
the cost of running cars over the bridge had been aver- 
aged up to be 29 cents each trip. The power required 
to propel them costs 7 cents, 134 cents were required to 
pay for additional labor aud 3} cents for additional in- 
spectors, besides the 5 cents paid the city for toll. They 
said that up to the present time the passengers had 
averaged fourteen to each car. They submitted that 
when the cost of transporting the passengers to the 
various parts of Brooklyn was considered, the railway 
companies were putting themselves to a great extra 
expense and could hardly be asked to pay a larger toll. 
The representatives admitted that an average of 100,000 
persons had ridden over the bridge on the trolley cars 
every day. They promised Bridge Commissioner Shea 
to prepare sworn statements as to the cost of operating 
the cars on the bridge and the receipts and number of 
passengers carried, 


Buffalo, Wyo.—A proposition to construct an electric 
line from this place to Clearmont station on the Burling. 
ton & Missouri Railroad, 32 miles distant, is being con- 
sidered bv an Eastern company located at Syracuse, 
N. Y. The road would be used primarily for freight 
traflic, and it is believed would provea profitable invest- 
ment on the amount required to construct the line, 
which would be under $4,000 a mile. 


Columbus, O.—Senator Burke's street railway fran- 
chise bill is indefinitely postponed. The bill provided 
that franchises should not be granted to street railway 
companies for more than 25 years, and that subsequent 
franchises should not be for more than 15 years and be 
grauted during the last year of the first franchise. 
There were but 10 votes in its favor. 


Delaware, O.—The Delaware Electric Street Railway 
was offered at public sale for the second time on the 


lith inet. There were no bidders. The road is ap- 
praised at $35.090. The court has ordered the road re- 
appraised and again advertised. 


Jackson, Miss.—The city council has granted a fran- 
chise for an electric railroad and light plant, this time 
-to Gen. W. Т. Carnes of Memphis, Tenn., and Н. Н. 
Corson, representative of the General Electric Com- 
pany of New York. The franchise is the same as was 
granted last summer to Mayor McKisson of Cleveland, 
О., and associates. except that work is to begin in sixty 
days, and five miles of roadbed to be completed in seven 
months from date of franchise, a thirty days’ discontin- 
uance of work after being begun to forfeit the charter. 
The city agrees to take 120 arc lights at $114 each per 
year for ten years. Work on the light plant is to begin 
in five months. 


Laporte, Ind.—The county commissioners have 
granted a franchise to the Hon. John W. Lovett and 
W. H. Huffman of Anderson to bnild an electric rail- 
way from Laporte to Michigan City, a distance of 12 
miles. Asurvey of the line will be made at once. 


Mechanicsburg, Pa.—The Harrisburg & Mechanics- 
burg Electric Railway Company has accepted the con- 
ditions imposed by the borough council of Shiresman- 
town for right of way through that town, and operations 
will at once commence to continue the trolley from 
White Hill to that town, and thence to Mechanicsburg. 


Newport News, Va.—The council of Hampton has 
granted rightof way through that town tothe Newport 
News, Hampton & Old Point Railway & Electric Com- 
pany which proposes to compete for passenger traftc 
between this place and Old Point with the line already 
in operation. 


Portland, Ore.—The Northern Railway & Improve- 
ment Company of thiscity has become the owner of all 
the right of way, franchises, cars, buildings, power 
house, tracks, etc., of the New Whatcom (Wash.) & 
Fairhaven Street Railway Company, and thereby suc- 
ceeds to all the interest therein of the Thomson- 
Houston Electric Company. Some needed improve- 
ments will be made ip the road at once. 


Quincy, III. -The city council has passed an ordi- 
nance granting J. C. Hubinger a thirty-year street rail- 
way franchise, specifying the streets through which the 
line must run. 


Richmond, Va.— At a meeting of the Richmond & 
Petersburg Electric Railway Company in this city on 
the 9th inst., Corbin Warwick of Richmond was elected 
president of the company, and John S. Primrose of New 
York vice-president. It is the purpose of the company 
to push the enterprise to completion. The line will be 
about 20 miles long. 


Saginaw, Mich.—Mayor Baum in his message advo- 
cates the purchase and operation by the city of the 
electric street car lines, now in the hands of the 
receivers. It is proposed to get legislative enactment 
permitting Saginaw to buy the entire system and 
eithor run the cars under municipal control or lease the 
tracks to a private corporation. Mayor Baum suggests 
a non-partisan commission to govern a street car de- 
partment under civil service regulations. This, he says, 
will end the trouble which the city has had for severa] 
years and the result will be а benefit to the munici- 
pality. 

San Francisco, Cal.—Manager Vining of the Market 
Street Railway has under consideration a plan to 
operate & through line of electric cars to the Cliff 
House and ocean beach. The new line will be oper- 
ated as soon as the road now being built on H street 
south of the Park is completed. This will be about the 
the 15th of next month. The proposed through ser- 
vice will be run in conjunction with the Ellis and 
O' Farrell street electric line. 


LIGHTING PLANTS. 


Allegheny, Pa.—The bids for furnishing a dynamo 
for the electric light plant were as follows: Western 
Electric Company, $1,960; the Fort Wayne Electric 
Saas $2,000, and the General Electric Company, 

2,03%. 


Alton, Пі. — The bond for $10,000 filed by Receiver 
James Duncan of the Alton Gas & Electric Company has 
been approved by Judge Hope, and the judge has en- 
tered an order giving Mr. Duncan possession of the 
property. 


Annapolis, Md.—By an act of the Legislature the 
corporate authorities of Takoma, Md., are empowered 
to bond the town to the extent of $19,000 and employ 
the proceeds to establish a water and sewer system and 
electric lights. 


Brooklyn, М. Y.—The War Department will, it is 
said, install an electric searchlight of 20,000 candle 
power on top of the iron observatory at Surf avenue and 
West Third street, Coney Island. 


Chelsea, Mich.—The village has voted to borrow the 
sum of $43,000 to be used exclusively in the purchase of 
tbe local electric light and waterworks plants. 


Davenport, Ia.—The Consolidated Gas, Electric Light 
& Steam Heating Company has filed amendments to its 
articles of incorporation changing its name to Daven- 
port Gas & Electric Company and its capital stock from 
$400,000 to $500,000. 

Elmira, №. Y.—Sealed proposals will be received until 
May 2 for lighting the city streets by electric arc lights 
(240 or more) for one, three and five years from Novem- 


ber 7, 1898. Information can be obtained by add 
M. H. Murphy, city clerk. каш 


Lamar, Col.—The proposition to grant a franchise for 
electric lighting to a responsible company was carried 
at the recent election. 


Long Branch, N. J.—The commissioners rejected all 
bids offered for lighting the city, and will bave to ad. 
vertise again. It costs at present $13,000 or $96 per lamp 
for lights. and the mayor and commissioners consider 
$10,000 sufficient. 


Milwaukee, Wis.—H. M. Green, of this city, who owns 
a twenty-five year franchise for furnishing electric 
lights in South Milwaukee and operatesa plant there 
offers to sell outright to the city his entire plant at an 
annual payment of $90 per year for each of thirty-one 
lights, or $2,723 per year for ten years, at the end of 
which time the entire property passes to the city. 


Mechanicsburg, Pa.— Proposals for lighting the streets 
of the borough of Mechanicsburg, Cumberland County, 
Pa., will be received until May 10. The requirements 
are for 47 or more arc lights of 1,600 cP., and 12 or more 
incandescent lights of 32 cP., the bids to specify price 
for all night lighting or until 12 o'clock nightly. Bids 
should be addressed to C. N. Owen, chairman light 
committee, Mechanicsburg. 


Mount Olive, N. C.—J. D. Williams of Kenansville 
will own and operate the electric light plant now under 
construction in this place. He expects to have it in 
operation by May 1. Mount Olive has only about 1,200 
inhabitants and is the smallest town in the State to in- 
troduce electric lights. 


St. Louis, Mich.—The citizens by their vote at the 
recent election decided to bond the town for $20,000 and 
purchase an electric light plant. 


St. Paul, Minn.—The board of public works has de- 
cided to immediately abolish thirty gasoline lamps and 
about an equal number of gas Jamps on the west side. 
{n place of these lamps twelve arc lights will be supplied, 
The electric lights will be furnished by the Edison Heat, 
Light & Power Company at their bid of $94 per light 
per year, for an all-night service. 


Superior, Wis.—The committee on city and commer- 
cial lighting plant advertise for bids for the construction 
and installation of a municipal electric lighting plant to 
supply both city and commercial lighting. Bids must 
be sent to the city engineer not later than April 30. 


Tonawanda, N. Y.—There seems likely soon to be an 
end of the lighting contest that has agitated the people 
of this city for the Jast two years, and as between the 
gas and the electric light company popular feeling is so 
strong in favor of the latter that it is very probable that 
the contract for lighting will be secured by the Tona- 
wanda Lighting & Power Company. The voters have 
already decided against municipal ownership ofa plant. 


Wapakoneta, O.—The proposition to issue and sell 
$5,000 worth of city bounds for improving and enlarging 
the electric light system was carried at the recent elec- 
tion by a large majority. 


Wayne, Neb.—At the election held here recently the 
proposition to bond the town to secure an electric light 
plant was carried by a large majority. 


Westfield, Mass.—The 1,400 citizens of this town who 
voted recently for municipal ownership of the gas and 
electric lighting plant are said to be apologizing to each 
other for the act. They expected to have to pay about 

100,000 for the plant, but the company has filed a state- 
ment with the town clerk in which they value the 
property at $250,000 and would sell for thissum. The 
Jaws require the purchase of existing plants by а town 
or city before it can go into business for itself. 


Wilkinsburg, Pa.—Tbe Rural Electric Light Com- 
pany has asked the council for permission to operate 


lines for the distribution of electric power throughout 


the borough. 


MANUFACTURING, ETC. 


New York.— Опе of the latest electric elevator contracts 
&warded the Sprague Electric Company is for ten 
machines for the Commerce Realty Building in St. 
Louis. Says а St. Louis contemporary: This instal- 
lation represents а distinct advance in St. Louis in 
modern installations of this character, and its perform- 
ance will be watched with interest.“ The St. Louis 
contract is but one ofa large number of out of town 
contracts recently awarded the Sprague Company. 


Indianapolis, Ind.—The Jenney Electric Company 
has been newly organized with a capital stock of $50,000. 
The new company, which ie composed of Cbarles D. 
Jenney, William C. Haneisen, Timothy L. Bosart and 
John G. Wynn, has purchased the property of the old 
one and a contract will be let at once for the main 
building to take tbe place of the one burned a year ago. 


Atlanta, Ga.—W. R. McBride of Chicago states that 
he has made arrangements for the establishment in 
this city of & factory for the manufacture of electric 
lamps aud all kinds of electrical supplies which wi 
give employment to from 75 to 100 hands. 


TRANSMISSION PLANTS. 


Albany, N. Y.—Gov. Black has signed the bill " 
corporating the Electric Water Power Company t 
Oneonta, Otsego county, with the right to cons РН 
dams on the Susquehanna River for the purpose 9 
veloping hydraulic and electric power. 
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PERSONAL AND MISCELLANEA. 


T. М. Steger has resigued the респу of the Nash- 
ville (Tenn. ) Street Railway and I, D. Tyson of Knox- 
ville has been elected to the vacancy. 


What struck a Fiume, Austria, warehouse and set it on 
fire turns out to have been a meteor. It was assumed 
to have been lightning till a four-ton meteoric stone 
was found in a deep hole in the cellar. 


A young man named Warren F. Garis was instantly 
killed on the 9th inst. in Philadelphia by shock from an 
electric light wire which he caught hold of while work- 
ing on a roof at North Second street. 


The trolley has driven out the hitching posts in New 
England towns. There are said to be very few left. 
Suburban farmers are no longer required to hitch 
up a horse to take them to town. The trolley cars save 


them that trouble. 


The Governor of Massachusetts on the 14th inst. 
signed the bill substituting electricity for the rope in 
utting condemned criminals to death in that State. 
The new law will not apply to those now under indict- 
ment nor to any person who committed murder prior 


to the act going into effect. 


Philip Hess of the Fort Wayne Electric Corporation 
has received notice of his appointment as electrical 
engineer of the navy. He was notified, says the Ft. 
Wayne Journal,“ to report at Erie, Pa., for active 
service on April 15. He will be assigned to one of the 
new ships recently purchased by the Government. 


The Societe Generale des Industries Economiques of 
paris has built an electric light installation in the 
French National Printing Offices free of cost to the 
Goverument on condition that they should be paid for 
the light for thirteen years, the rate to be lower than 
that formerly paid for gas, and that at the end of the 
thirteen years the plant shall become the property of 


the Government. 


Thomas H. McLean. vice-president and general man- 
ager of the Toledo Traction Company, Toledo. O., has 
announced a number of changes in the force. Superin- 
‘tendent Hinckley bas been succeeded by John Collins, 
and F. B. Perkins by J. M. Yates. The position of pur- 
chasing agent, held by O. E. Merrill, has been abol- 
ished. Mr. McLean has abrogated some of the moet 
offensive rules for the guidance of motormen and con- 


ductors. 


Harry H. Winter, borough auditor and secyetary of 
the Dunmore Electric Light & Heat Company, was in- 
stantly killed at Dunmore, Pa., on the evening of the 
9th inst. He was notified that an arc light on Chestnut 
street was not working. He summoned a lineman, who 
lowered the light, and Winter, standing ín the street on 
the street car track, grabbed .the carbon with both 
hands, the rail completing the circuit. The entire cur- 
rent, 29,800 volts, passed tbrough his body, causing 
instant death. Winter was 23 years old. 


Some of the delicate instruments of the Toronto Mag- 
netic Observatory intended to measure fluctuations in 
the earth's magnetism have been greatly disturbed by 
the electric currents flowing through the earth from 
adjacent trolley lines. Consequently these instruments 
are to be removed to another site nine miles from the 
city and two miles from any possible trolley route. The 
records of the Toronto Magnetic Observatory date back 
more than haifa century and are said to be the most 
valuable of their kind ever obtained on this continent. 


If newspaper reports are true, а Paris physician haa 
made a discovery that will be of undoubted value to 
electrical men who are so unfortunate as to be burned 
by the electric current. The Paris doctor says that a 
solution of one part picric acid and seventy-flve parts of 
water willcure quickly the most serious burns. The 
pain is instantly removed without blistering or irrita- 
tion, and the wound heals in fonr or five days. A yel- 
low tint is left on the skin, which may be removed by 
а solution of boric acid. 


The failure of the firm of Alfred Dolge & Son of 
Dolgeville, N. Y., has caused deep regret throughout 
the Mohawk Valley. The failure was immediately 
brought about by Mr. Dolge's inability, owing to the 


Cuban difficulty and the uncertainty existing in the 


money market, to secure the necessary amount with 
which to meet notes due April 1 anl May 1, some of 
which are already under protest. The liabilities will 
reach $1,000,000, and the assets in Dolgeville are esti- 
mated as approximating $1,500,000. Mr. Dolge, the 


' elder, is interested in & number of large enterprises at 


Dolgeville and neighborhood, one of his latest being 
the High Falls Electric Light & Power Company, the 
completion of whose plant was celebrated by en elab- 
orate banquet on the 15th of January last, noticed at 
the time in this journal. 


WANTED FOR THE UNITED STATES NAVY.— 

Qualified men for the ratings of ELECTRICIAN. 
Applicants must be capable of performing all duties per- 
taining to the care, preser vation, and manipulation of a 
sbip's electric lighting plant and its appurtenances, to- 
gether with all otber electrical appliances; they must 
also be physically qualified. First enlistment is made in 
the rating of Electrician, second class, ($35 per month,) 
with poesibility of future advancement to Electrician, 
first cl ens, ($40 per month,) and Chief Electrician, ($50 per 
month). In additiou to the pay stated, there isa ration 
allowance of 80 cents per day. Enlistments in this rating 
are made only at the Navy Yard, Brooklyn, N. Y. 


RECENT COMPANY ELECTIONS. 


Consolidated Street Railway Company, Grand Rapida, 
Mich.—Directors: V. Shaw Kennedy, M. D. Cummings 
апа О. 8. Gaither of Chicago; Jacob Kleinhans and G. 
Stewart Johnson of Grand Rapids. 


Ed'son Light & Power Company, La Crosse, Wis.— 
President, F. A. Copeland; secretary and treasurer, E. К. 
Bentley ; directors: Col. F. A. Copeland, J. J. Hogan, E. 
E. Bentley, 8. Y. Hyde, James McCord, A. Hirshbeimer, 
G. Van Steenwyk. 


Manchester & Goffstown Electric Railroad Company, 
Manchester, N. H.—President, Eugene 8 Whitney, Man- 
chester; vice president, F. A. Cordon, Goffstowu; secre- 
tary, Rev. A. W. Sibley, Goffatown ; treasurer, Alderman 
О. D. Knoz. Manchester; directors : Dr. C. F George, 
George W. Colby, Goffstown; H. H. Simona, Riverdale; 
H. Pinard, Manchester. - 


Suburban Street Railway Company, Montgomery, Ala. 
—President, Alexander Troy; vice-president, Edward A. 
Graham; secretary, Francis G. Caffey; treasurer and 
manager, Н. S. Jones. 


Topeka Street Railway Company, Topeka, Kan.—Di- 
rectors: M. A. Low, J. N. Slenecker, Charles Blood 
Smith, W. H. Rossington, Н C. Speer, Charles S. Gleed, 
P. G. Noel, L. Wasson, F. G. Willard, Samuel T. Howe, 
C. K. Holliday, J. M. Pattem, C. C. Baker. 


Willow Grove & Hatboro Street Railway Company, Hat- 
boro, Pa.— President, S. J. Garner; vice-president, William 
Hallowell; secretary, О. E. О. Robinson; treasurer, James 
Van Horn; directors: James Van Horn, John Н. Fow, O. 
К. С. Robinson, 8. J. Garner, William Hallowell, J. F. 
Cottman and O. F. Ehrenpfort. 


COMMERCIAL PARAGRAPHS. 
The Noxall Fan Motor. 


An exceedingly handsome fan motor now on the market 
is the 1898 model Noxall,“ manufactured by the Vance 
Electric Company of 136 Liberty street, New York. This 
fan motor combines art and symmetry,and its design is 
based on true mechanical principles without the essential 
element of perfect design being lost sight of. The motor 
is mounted on a heavy base, thus ensuring rigidity, and at 
the same time admits of an adjustment of 30 degrees. The 
motor proper is secured to the base by two dolphins of a 
grotesque design and of the proper length in order to give 
the fan and guard the necessary clearance from the base. 
The two supports admit of and provide ready means of 
adjusting the inclination of the motor. This adjustment 
also allows the converting of the fan from a pedestal toa 
bracket type and vice versa, proper means being provided 
in the base to secure the fan to the wall. The Vance Elec- 
tric Company will supply a revolving base for a slight 
addition in price. | 

The pole pieces of tlie motor are of mild steel, all exposed 
parts being highly polished and nickel-plated. The arma- 


NOXALL FAN MOTOR. 


ture is of the iron-clad, slotted, Paccinotti type. Thecom- 
mutator is constructed of hard-tempered copper, several 
features in the same securing long life and reducing the 
possibility of sparking to a minimum. The bearing case 
at the commutator end carries the brush holders, the car- 
bons used securing even contact and self-lubrication. The 
journals are long and self-lubricating, there being enough 
grease in the cups to last one season. А six-blade fan is 
used, with extra large spider carefully secured to the shaft 
by set screws. The guard is heavy and strongly made, and 
easily removed from the motor frame, if destred. The 
switch is mounted on hard rubber across the pole pieces, 
on the top of the machine, and allows of three speeds, 
namely, 900, 1,40) and 1,800 revolutions per minute. Lower 
speeds are also supplied, if desired, on special order. 

All fans have exposed parts. except base, which is oxi- 
dized bronze, nickel-plated, which gives them a very rich 
appearance. The efficiency of the fans is of tbe very 
highest, the following figures showing efficiency of the 


various sizes: Twelve-inch fan at maximum speed, 43 
watts; 14-inch fan at maximum speed, 70 watts; 16-inch 
fan at maximum speed, 96 watts. 


Educate Your Bowels With Cascarets. 


Candy Cathartic, cure constipation forever. 
10c,25c. If C. C. C. fail, druggists refund money. 


Don't Tobacco Spit and Smoke Your Life Away. 


To quit tobacco easily and forever, be mag 
netic, full of life, nerve and vigor, take No-To- 
Dac, the wonder-worker, that makes weak men 
Strong. All druggists, 50c or $1. Cure guaran- 
tecd. Booklet and sample free. Address 
Sterling Remedy Co. Chicago or New York. 


To Cure Cou...,....on Forever. 


Take Cascarets Candy Cathartic. 10c or 25c. 
If C. C. C. fail to cure, druggists refund moncy 


The Warren Alternator. 


The General klectric Company have, asia well known, 
been striving for years to construct an induction machi: e" 
but for some unaccountable reason have never seemed to 
“strike the combination.” Aslong&agoas 1892 they illus 
trated in the Electrical World a single-phase double mag- 
netizing coil induction alternator which was heralded in 
the reading matter columna as the final triumph.“ It, 
too, sank into oblivion and is douhtless resting tranquilly 
among the other stars once so luminous in the electrical 
firmament. 

The true induction alternator has finally triumphed, as 
exemplified in the Warren Alternator manufactured by 
the Warren Electric Manufacturing Company of Sandusky, 
Ohio. 

The greatest possible attention has been paid to the 
bearings of the Warren Alternator, and it is confidently 
asserted that the bearings used on this machine have no 
equal. They have been designed especially for the severe 
work expected of them in a machine built for practically 
continuous runsin a service where stoppage from any 
cause occasions great annoyance and damage, frequently 
to entire communities. The best bearing heretofore con- 
strueted has not met every requirement in the exacting 
service of electric lighting. In all bearings heretofore 
made, the slightest wear or derangement due to belt strains, 
magnetic pulls, centrifugal action, etc., necessitates shut- 
ting down and adjusting something. The Warren bearing 
is self-aligning, self-oiling, but more than all, is adjustable 
in every direction while the machine i8 in motion. 


No-To-Bac for Fifty Cents. 


Guaranteed tobacco habit cure, makes weak 
men strong, blood pure. 50, 81. All druggists. 


Everybody Says So. 


Cascarets Candy Cathartic, the most won- 
derful medical discovery of the age, pleas- 
ant and refreshing to the taste, act gently 
and positively on kidneys, liver and bowels, 
cleansing the entire system, dispel colds, 
cure headache, fever, habitual constipation 
and biliousness. Please buy and try a box 
of С. С. С. to-day; 10, 25, 50 cents. Soldand 
guaranteed to cure by all druggists. 


INCORPORATIONS. 


The People's Electric Light, Heat & Power Company, 
Gettysburg, Pa. Capital stock, $2,000. 


The Bid well Trolley Oar Company, Chicago, III. Capital 
stock, $50,000. Incorporators: Benson Bidwell, Rose Bid- 
well and Byron Bid well. 

The Decatur Gas & Electric Company, Decatur, Ill. 
Capital stock, $400,000. Incorporators: W. C. Jones, G. 
C. Danforth and Joseph Housum. 


The Farnham Electric Company, Chicago, Ill.—to do an 
electrical manufacturing business. Incorporators: E.W. 
Farnham, Н. Burkholder and G. E. M. Pratt. 


The Williams Electric hd it Cleveland, O. Capital 
stock, $25,000. Incorporators: J. A. Williams, ҰН G. 
Mene F. J. A. Keller, B. J. Chamberlin and George Gebe 
hard. 

The Sayreville Electric Light & Power Company, Sayre- 
ville, N. J. Capital stock, $1,000. Incorporatora: Peter 
Fisher and Edwin A. Fisher, of Sayrevilie, and James R. 
Sayre, Jr., of Newark, N. J. 


The La Salle Electrical Power Company, Buffalo, N. Y. 
—to deal in real estate, etc., in Erle and Niagara counties. 
Capital stock, $50 000. Directors: M. C. Spratt, R. О. Pal- 
mer and C. A. Pooley, of Buffalo. 


The Point Breeze & Gibson's Point Railroad Company, 
Philadelphia, Pa. Capital stock, $18,000. Directors: Mal- 
colm Lloyd, M. W. Harkness, C. E. Bushnell, Edward P. 
Cooper, Н. 8. Muston, John W. Lieberton and William D. 
Cotton, Philadelphia. 

The Peekskill Traction Company, Peekskill, N. Y.—to 
operate a street surface electric road between Peekskill 
and the towns of Cortland and Yorktown, including alao 
a line to the State Camp. Capital stock, $150,000. Direc- 
tors: Obarles Mason. James A. Haight, Frank Frye, 
Charles N. Wells, Jay R. Decatur, Matthew Clune, James 
F. Martin, Hanford Smith of Peekskill, and Jacob Larrsch 
of New York City. 

The E. A. Perkins Electrical Company, Torrington, 
Conn.—to manufacture electrical engines, supplies, etc., 
and also to do а genera! electrical business. President, W, 
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W. Mertz; secretary, E. C. Franklin; treasurer, E. A. Per- 
kine; directors: George Reynolds, W. W. Mertz, E. A. 
Perkins aud E. C. Frauklin. 


The Monongahela Street Railway Company, Pittsburg, 
Pa.—to build and operate an electric railway from the city 
line on the north side of the Monongahela River, on the 
Piftsburg & Homestead Bridge, to Schenley Park Bridge, 
five miles. Capital stock, 830,000. Incorporators: L. Ө. 
Woods, F. M. Ross, C. T. Marsh, C. F. Furren and W. 8. 
Mitchell. 


The Chicago, Waukegan & North Shore Railway Com- 
pany, Chicago, Il.—to build and operate а railway from a 
pointin the township of Benton, III., to a point within the 
city of Chicago. Capital stock, 8100000 — Incorporators 
and first board of directors: James Н. Van Vlissingen, 
John EK. Colnon, Frank Read, William €, Finroth and 
Louis F. Nafis, all of Chicago. 


The Army Post Electric Street Railway Company, Little 
Rock, Ark.—to build and operate an electric street rail- 
way. Capital stock, 55 000, of which $25,070 has been sub- 
scribed. [neorporators: Dod G. Gibson and Andrew F. 
Browne of St. Louis; R. J. Sojourner of Little Rock. The 
company has purchased the franchise receutly secured by 
Maxwe.l Cofin and his associates and will construct the 
line contemplated by the original parties. 


The Maryland Electric Railway Company, Baltimore— 
to construct and maintain a railway in Baltimore City, 
Baltimore County and Harford County forthe transporta- 
tion of passengers, freight, ete., the cars to be propelled by 
electricity or any improved motive power other than 
steam. Capital stock, 910.000, with the privilege to increase 
to 500 %  Dir-ctora: dx-State Comptroller Marion De- 
Kalb Smith, Henry I Lohe, Harrison Cassard, Isaac Lobe 
Strauss aud Leopold J. Stern. 


ELECTRICAL PATENT RECORD. 


L&rrEBS PATENT ISSUED APRIL 12, 1898. 


ELECTRIC BAILWAYS AND RAILWAY APPLIANCES. 


602,112. Supply System for Electric Railways. Percival J. 
Pringle, London, England, assignor of one half to Ju- 
lian money Vernon Money-Kent, same place. Filed 
Oct. 27, 1896, і 

6021203 Electric Block System. Franz Burger, Fort 
Wayne, Ind, assignor of three-fourths to Henry M. 
Williams, same place. Filed Aug. 2, 1807, 

60,239. Aerial Railway. Martin A. de Palacio, Madrid, 
Spain. Filed Dee, 20, 1897. 

602,28 1. Track-Welding. Richard Eyre, Johnstown, Pa., 
assignor to the Johnson Company, Lorain, O. Filed 
Sept. 22. 1897. 

602,335. Conductor and Contact Device for Electric Rail- 
ways, Alvaro 8. Krotz, Springfield. O., William P. 
Allen, Chicago, III., and Oliver S. Kelly, Springfield, O. 
Filed May 28, 1897. 

602,133. Cur- Fender. Frederick A. Harris, Andrew М. 
Cupples and Michael McCann, Tyrone, Ра. Filed 
June 26, 1897. 


ELECTRIC LIGHTS AND APPLIANCES. 


602,305. Manufacture of Retlectorg; Sherard О. Cowper- 
Coles, Lon ton, England, assignor to the Reflector Syn- 
dicate, Limited, same ulace. Filed June 10, 1897. 

602,380. Electric Arc Lamp. Edgar Weber, Faris, France, 
assignor to Paul Mersch, same place. Filed Sept. II, 
1597. 

602,401. Eleetrie-Are Lamp. John Mueller, Cleveland, O., 
assignor to the Duplex Hanger Company, same place. 
Filed Aug. 27, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


602,182. Dynamo for Electric Car-Lighting Systems, Ed- 
win J. Prestonand Arthur B Gill, London, Kngland, 
nssignors to J. Stone & Co., same place. Filed Feb. 25, 
1895. 

602,218. Electric Transformer. Ludwig Gutmann, Pitta- 
burg, P». Filed Oct. ЗІ, 1890. 

602,113 Automatic Device for Removing Resistance in 
Starting Electric Motors. George II. Whittingham, 
Baltimore, Md, ачхірпог to the Automatic switch 
Company of Ba timore City of Maryland. Filed Sept. 
9, 1397. : 


TELEPHONE AND TELEGRAPH APPARATUS. 


902,174. Telephone-Transmitter. Herbert E. Shreeve, 
Boston, Mass., assignor to the American Bell Tele- 
phone Company, same place. Filed Aug. 26, 1897. 


BATTERIES. 


602,172. Secondary Battery. Friedrich W. Schneider, Tri- 
berg, Germany, assignor to the Electricitats Gesell- 
schaft Triberg, Gesellschaft mit Beschrankter Haftung, 
same place, Filed June 10, 2897, 

602,176. Storage Battery. George A. Washburn, Cleve. 
land, O., assignor to the Ohio Storage battery Com- 
pany, same place. Filed May 22, 1897. | 

602,402. Suspending Batteries on Carriages. Reginald T. 
p Brougham and Walter С, Rersey, London, England, 
assignors to the Flectrical Vehicle Syndicate, Limited, 
каше pace, Filed Dec. 13. 1897. 

9962. Galvanic Battery. Walter Rowbotham. Birming- 
ham, Eugland, Filed Dec. 16, 1896, 


MISCELLANEOUS. 


602 212. Process of and Apparatus for EFlectrodepositing. 
Emile L Dessolle, Epinay sur Seine, France. Filed 
Aug. 25, 1897 . | 

672,235 Klectric-Cord Adjusting Device. Francis N. Law- 
ton, Summit, N. J. Filed April 5. 1597. 

602,325 System of Electrical Propulsion for Vessels, Jean 
"J. Heilmann, Paris, France. Filed Dec. 3, 1595. 

602,408. Apparatus for Manufacturing Carbureted Hydro- 
gen. William Н. Russell апа George E. Russell, Has- 
brouck Heights, N. J. Filed Sept. 14, 1897, 


The General Electric Company owed on January 
1, 1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stock since August, 1893. 
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TELEPHONE AND TELEGRAPH. 


Newark Express Companies Aid the Monopoly. 


The Washington Stur comments as follows оп the attempt 

being made in Newark, N. J., by the express companies to 
aid the Bell monopoly: In those cities where competing 
telephone companies have obtained a foothold the 
branches of the Bell Company have gone toal) lengths to 
crush out the opposition and so preclude, if possible, the 
chance of a reduction of rates such as usually follows 
rivalry. In the city of Newark, N. J., а rival company 
recently obtained such a large number of subscribers 
by offering low rates and excellent service that the orig- 
inal corporation was driven to the straits of enlisting the 
sympathetic co-operation of other large concerns. The 
express companies were brought into the war, an d lately 
notices were served by the agents of the three large ex- 
press companies іп Newark requiring that the iostruments 
maintained by the rival telephone organization be removed 
forthwith, according to orders from the various head- 
quarters. The merchants of that city are concerned in 
this move, for it takes from those who subscribe to the 
rival telephone service the opportunity to communicate 
speedily with the express offices in the transaction of their 
business. Thereis some talk of court proceedings in the 
name of the patrons of the express companies, but this 
does not seem to be well founded. The best remedy for 
the situation ів to apply such pressure on the local council 
or the State Legislature as to create new legal conditions 
that will force the old company to bring its rates down to 
the point of reason. It is experience, however, that the 
devices for crushing out opposition such as the Bell Com- 
pauy has just employed in Newark operate as often to 
stimulate the rivalry as to check it. The patrons of the 
telephone service are quick to discern signs of inequality, 
and if there is a material discrepancy between the two 
scales of rental prices there can be no permanent post- 
ponement of the day when the patronage of the cheaper 
service will greatly outnumber that of the more costly 
and will successfully withstand the squeezing processes so 
frequently invoked by the old corporation.” 


Three hundred boards of trade and other commercial 
organizations in every large city in the United States have 
been asked to take action on an important question, which 
is tantamount to a demand for a reduction in telegraph 
rates charged by the Western Union and Postal Telegraph 
Companies. The movement was started by the Quincy 
(III.) Freight Bureau. Instead of asking that the toils be 
lessened, the proposition that will be submitted to the 
management of the two compan:ies will be to increase the 
number of words that can be transmitted without extra 
charge from 10 to 20. The average cost of sending а com- 
mercial message any where in the United States is 30 cents. 
Only 10 words can be sent for that sum, additional worda 
being charged for at so much per word, according to the 
destination of the telegram. 


The Mutua! Telephone Company of Des Moines, la., is 
getting so many subscribers that it has been forced to 
increase its switchboard facilities. At present the com- 
pany has more patronage than it can handle readily, and 
is making contracts for new connections subject to delay. 
The Des Moines Leader states that J. W. Hill, Н. E. Teach- 
out, M. McFarlin and others interested in the exchange 
intend to organize a company to build atoll line in connec- 
tion with the Mutual exchange. It will extend from 
Des Moines to Ottumwa and will have about thirty-five 
stations. Ultimately it will be extended north through 
thecentral part of the State, making connections with in- 
dependent exchanges in all the principal cities. 


The common council of Norfolk. Va., has decided to 
grant а franchise in the city to the Southern Bell Tele- 
phone & Telegraph Company. The franchise grants the 
ordinary rights and without any provision with reference 
to maximum rates, and provides that no poles or fixtures 
shall be placed in the downtown section of the eity. Ten 
‘phones, free of cost, are to be placed at the disposal of 
thecity; 3 per cent. of the gross earnings are to be paid to 
the city, and the books of the company shall be subject to 
inspection. The franchise will be sent to the select coun- 
cil for its approval. 


A special from Bristol, Tenn., states that the Bristol 
Telephone Company expects by next fall to have Bristol in 
telephonic connection with various points in Tennessee 
and Virginia. A line will be built to Abingdon, giving 
connection with Wallace, Wyndale, Emory aud Saltville. 
Later the service will be extended from Gate Citv to 
Big Stone Gap, thus connecting with Clinchport, Duftield, 
Stonega, Norton and Wise, Va. 


The board of supervisors of St. Clair County, III., have 
granted franchises to the Pope-Downey Company and the 
American Telephone & Telegraph Company of Illinois. 
The Pope-Downey Company may operate a telephone 
business in the county on certain conditions, one of them 


being that they furnish five telephones for use by county 
officials. The American Company is restricted to telegraph 
and a long-distance tclephone business. If the compauy 
should embark in local telephone business, it is to pay the 
county $250 a year. | 


The Canton Co-operative Telephone Company has been 
organized by the business men of Canton, 8. D, with the 
following officers: President, C. E. Judd; vice-president, 
М. L. Syverud; secretary, F. H. Bacon; treasurer, О, M. 
Seely. А local exchange will be put in the city immedi- 
ately end a line will be run to Moe, Alcester and Beresford. 
The company secured the franchise for Canton ahead of 
the Northwestern Telephone Exchange Company. 


The Interstate Telephone Company of St. Joseph, Mo., 
has just completed arrangements to extend its line to 
Nebraska City, Neb., where the business men have taken 
$2,500 worth of the company's stock. The company pro- 
poses to extend its line to Omaha, Lincoln and the prin- 
cipal cities in southwestern Nebraska. The rates of the Bell 
Telephone Company will be cut in half. 


The Bell Telephone Company has decided that it wil] 
exhibit at the Trans-Mississippi Exposition at Omaha a 
complete set of instrumentsshowing the first telephone in- 
ventions that were used, the gradual improvements made, 
апа the later growth and development of telephone in- 
struments, | 


A new telephone company is soon to be organized at 
Stillwater, Minn., an ordinance granting the company а 
franchise being now before the council. Among the Still- 
Water people interested in the new venture are Otis 
Staples, R. H. Bronson and James Mulvey. 


Tne county commissioners of Jeffeison county, Col. 
have granted a franchise to J. D. Babcock, of Golden, to 
build а telegraph and telephone line in the county, to 
startat Morrisson and run up Bear Creek canyon to Ever- 
green. 


The council of North East, Pa., refused to grant a fran- 
chise to a Bell company bya vote of 5tol. The inde- 
pendent company now operating there is giving good sat- 
isfaction and its prices are reasonable. 


A new telephone company is being organized ‘at Terre 
Haute, Ind., and it expects to start an exchange there by 
using a franchise obtained several years ago for a district 
telegraph service. 


The Southwestern Telegraph & Telephone Construction 
Corn гапу is setting the poles for a telephone line connect- 
ing Wharton, Tex., with Houston and Victoria. 


The council of Atlantic, la., has refused to grant the er- 
clusive franchise asked for by the Iowa Mutual Telepbone 
Company. 


The new State Telephone Company is constructing a line 
connecting Oxford and Lapeer, Mich. 


New Companies Incorporated. 


The Tuscarora Telegraph & Telephone Company, Mif- 
flintown, Ра. Capital stock, $3,000. 


The Long Distance Telephone Company, Chicago. Cap- 
ital stock, $2,500. Incorporators: E. C. Cleveland, W. X. 
Latimer and W. B. Jarvis. 


The Standard Telephone Company, Newtown, Bucks 
County, Pa. Capital stock, $10,000. | 


The West Plains Telephone Company, West Plains, Mo. 
Capital stock, 920.000. Incorporators: D. W. Reese, Charles 
H. Gale, F. O. Hines and others. 


The Wiek wire Telephone Company, Grafton, W. Va. 
President, Dr. Ale x. Leeds; vice-president, Richard Wood; 
secretary, Z.B. Knotts; genera) superintendent, Edward 
Luzatter. 


The Atlantic Coast Telephone Company, Atlantic City, 
N. J. Onpital stock, $100,000. Incorporators: Edwin L. 
Reinold of Marietta, Pa. Lewis Kuehnie and James B. 
Reilley of Atlantic City. 


American Electric Telephone Company, Chicago. Cap- 
ital stock, $100,000. Incorporators : C. C. Buckley, W. D. 
Latimer and W. B. Jarvis. 


The Morrow County Telephone Company, Mt. Gilead, О. 
—to construct and operate a telephone line from Mt. 
Gilead to Butler, Richland county, Ohio, with branches 
extending into Delaware, Marion, Crawford and Knox 
counties, Capital stock, $12,009. 


The Mutua! Telephone Company, Pueblo, Col.—to intro: 
duce a mutual telephone system in which tbe cost of oper- 
ation will be pro-rated. Capital stock, $55,020, divided into 
1,000 shares. Directors: G. F. Stodghill, John Н. Olmes, 
W. H. Thompson, J. G. Chapman, F. L. Cuddeback, E. E. 
Hubbell and Francis I. Meston. 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Zlectrical Securities dealt in at the leading commercial centers are compiled from special reports received by ÉLecTRICITY from а variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem 11 
a favor to have brought to their attention any inaccuracies readers may discover in these colunins. 


Abbreviations: ert. indb., certificate of indebtedness; coll., collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
extension; gen., general: g.. gold; guar., guaranteed ;* inc., income; imp., improvement; pd., paid; pfd., preferred; mtg., mortgage; tr., trust; A., annually; S., semi-annually ; 
Q, quarterly; A. & O., Apl. and Осе; F. &. A., Feb. and Aug.; M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June, 


STOCKS 
: e 
PASSENGER RAILWAYS. | | PASSENGER RAILWAYS. 


| 
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Capital Stock. 


Capital Stock. 
— Rate and Date ot apita 0 


=== 


, TERRAS —| Bate and Date of 
NAMB. l ar Authorz a Issucd. Lest Div. Bid. Asked. NAME. Par!Authorz'd| Issued. Last Div. 
Albany. М Y.—Apr. 18: | Нагота СОП. Ар 100; $4,000,000]  ga00,00018 X 8.,Jan.,"¢8 
a or ` ree « VI „ о о ое eevee і , ` 3 9 n. * 

Ateng Bg Foray de. Je BOBO e bes % | EP e West Eee E c. Mo Ll) e 17 

Traction Oo. (Saratoga) . 100 50,000 0 50,000 . Holyoke Mass. Apr. 18: 

Allentown, Pa.—Apr. 18: Holyoke Street Ry. Goo "PPM 100 $00,000 400,000 8 X A. Jan., X8. 

Allentown & Lehigb Val. Trac. Оо. 4,000,000} 1,500,000] ............ es 15 Hoboken, N. J.—Apr. 18: 

Bridgeport, Conn—A pr. 18: North Hudson Oo. (N. J.) Ry. CO... 25| 1,250,000| 1,000,000|8 26, 1892. 

Bridgeport Traction Co............-| 100| 2,000,000| 2, 000.0001 % Aug., '97. 45 60 Indianapolis, Іпа – Арг. 18 

Baltimore. Md.—Arr. 18: | **Citizens’ Passenger Ry.......... ‘a 5,000,000] 5, O00, 0-0. 

Baltimore City Passenger Ку. Со...) 25 6,000,000] 2. 500, 0005 % S., July 2, 97. 71 72 Laneaster, Pa.—Apr. 18: 

aBaltimore Consolidated Ry. Co ....| 25 10.000.000 9, 177.0002 % S., Jan. 15, 98 2-6) 23 pennsylvania Traction Co..........| 100| 10,000,000 9,900,000 bos fees 

Central Ry. Co. of Baltimore City 50 800,000 300.000 6 % А. Dec., 1897. 80 82 Lancaster & Col. Electric Ry * о о э ов жат sees UNNI: cst ooo, 6 %%% 0 

Boston, Mass.— Apr. 18: West End Street Rallway.......... ixl 3 jux e 

New England Street Ry.............| 25! 5,000, 000 1, 081, 9251 % Q., Jan. 15, 97. - Louisville, Ky.—Apr. 18: 

North Shore Traction .... . . . om. 100! 4, 000.000 1, 000, 00000 10 13 Louisville R.. Com. 100 4.000.000 3, 500.000 14 &., Oct., 

North Shore Traction Co Pfd.| 100 2.000.000 2.000.000 6 % S., A. & О 60 €5 Loutaville Ry „........5 % pfd 100, 2,500,000] 2, 500, 000 2% % S., Oct. 1. 97 

b Weat End Street Ry. Co.. . on. 50 10,000,000 9,085,000 1 96 8., Oct., 97 82 8214 i — ese scos ^c 

b West End Street Ry. Со...8 * pfd.| 50) f. 400. 0 6,400,000/4 % S., Осі. 1, 97. |10: 102% "Minneapolis. Minn.—Apr. 18: 

Boston Elevated К. R... . . . 100 10,060,000 55 | 57 [rwin City Rapid Transit........ com. 100 17. 000, 000 15.0 10.00 0 ⁰ ............ 

Brooklyn N. V. - Apr. 18: [Twin City Rapid Transit 7 % pfd. pate 8,000,000 1,714,200 134 A. Jan., 'eg 

Brooklyn City & Newtown Ry...... 100 2,000,000} 1 923 4002 & Feb. 1, 1898. 185 195 Montreal. Canada.— Apr. 18: 

n rr nn ps А - Е ооаесезоое о о ee ее : ye esse гоеоое TTE , 3 ? , Д . б 
¢dBrooklyn Olty RR. gnar! 100| 12.000.000 12.000.000 254 % Q., Jan., 98.199 | 260 | e т" 
eBrooklyn, Queens Oo. & Sub. RR... .. 2,000,000! 2,000,000] ............ I . Memphis, Tenn.—Apr. 18: 
Goney ani estes n RR .. 100 1,000,000) 1:000 000 1% % Oct. 1,'97. 185 || Memphis Street Railway Со..........| 100) 500,000] — 500,00C| «eren 15 
MI у то 0000 воврео ее, о. NE s | 4 d* 8 r ze toe | 

Kings County Traction Co.......... 100] 4,500,000: 4,500,0001 & July 26, 97 45% 18 "New Haven, Conn.— Apr. 18: 

Nassau Electric Railroad .............|...... 6.000. 00 6.000, 00h 9 76 et 37% Fair Haven & Westville RR... . 25 1,500,000] 900,000. % S., Sept. 7 60 
fAtlantic Avenue Railroad —ͤ— 2 50 25, 00,000 2,000,000 TTD T oe New Haven Street Railway Co... os 100 1,250,000 1,000,000;2%% Ыы ; uly '96 60 
Brooklyn. В & W. E. Rallroad 1,000,000| 1. 000, O0 0 ‹ New Haven & Centerville..........| 100; 700,000 800,000) -............ as 

Buffalo, N. Y.— Apr. 18: Winchester Avenne RR......... ....| 25) 1,000,000] 600,000) ............ 4 

Buffalo & Niagara Falls Elec. Ry. . 100) 1,250,000] 1.250,000| .......... ә, 58 60 New Orleans, La.—Apr. 18: 

*Buffalo Railway Oo.... eeccccccecec| 100 6,000,000 5,870,500 1 x 9. Dec., 97. 18 80 ‘Canal & 1 RR. Oo . 40 240.000 240,000 4 % 8., Јап , Cg. 140 

ES . New Orleans & Carrollton RR......| 100| 1,200,000| 1,200,000'144 % Q., Ja n., £8. 123! 

Columbus Q Apr: 8.000.000!1 % Feb., '98. 45 48 New Orleans Traction Co. ..... com. 100, 6, 000.000 5,000,000 E 3 і 2 

Oolumbus Street Railroad ee de ...| 100} 8,000,000] 8,000, & Q., Feb., New Orleans Traction Co....... pfd.| 100; 2,500,000 2,500,000 MERO e. duisi 18 

Oolumbus Centra: Street Railroad. . 100| 1, 500, 000 1,500,000) ....... 2 ee oe a eee ty BE EHE guar.| 100 2.000.000) 2,000,0003 % 8S., Jan., '€8, bs 

= ; „Мех Or. City e RR....guar.| 100 2,000,000| 2,000,0004 % S., Jan., 98. 8l 

Charleston, S. C.—Apr. 18: | Orleans Railroad............ UE 50; 500,000 185,000 1% %., June, '94. | 16 

5 Du ay со. . 24 50 100,000 100,000'3 % S., Jan., 97. ee ee St. Charles Street Rallway..........| 50) 1,000,000] 1,000,000 1 9%. Jan., 98. 531, 

terp y We a елке ө ес эө сө OU озэетозэеооо%® ee ee 

Chicago, Ill.—Apr. 18: “ү ' New Tork Apr 18: 

„ III.— 18: Central Crosstown RKK... 100 600,000) 600.000 2% % Q. July, 97. (0 

Ohicago City Ry. Оо.................| 100! 12.000.000 12.000, 0008 * Q., Dec. l. 7. 225 227 Christopher & loth Sta. RR..guar.| 100, 650,000) 650,000 2 % Q., Jan., a8. 160 

Ohicago & South Side Е. T. RR... . 100 10,323.00 10.323, % O ͥ .. [Dry Dock, E. Brdw'y & Battery RR. 100 1,200,000] 1. 200.000 1% % Q., Feb., 8 75 

Lake Street Elevated RR............ 100 10.000.000 10,000,000} ...... xi 10% 11 dMetropolitan Street Ry. Co....... 100 30,000,000) 80,000,000 14 % Q., Jan., 98, (3714 

Metropolitan West Side Elev. Ry... 100 15.000.000 15,000.00 0 ........ Po 8' 4 eBleecker St. & Fulton Fy.Ry.guar| 100 900,000| 900,000 34 % A., July, 97. 32 

Met. West Side El. const. вік........ 100 15,000,000 2,500,000] ............ T $a fBroadway & Seventh Ave. . guar. 100 2,100,000| 2,100,000 2% % Q., Och., 797, |.0» 

North Chicago Street RR............| 100 10.000 000! 6, 600,000 % Q., Jan., 98. 210 | 215 Cen. Park, N. & E. Rivers RR. guar; 100 1,800,000 1,800,000 274 % Q., Jan, 8. 73 

North Chicago City RR... TERN 100 500.000 ЧӘ ОЮ. зеен oe x hKighth Avenue RR.............. | 100; 1,000,000} 1, 000.000 ates 310 

South Chicago City Railway........ 100 2.000.000 1.607.200 ie оа Dd 142d St. & Grand St. Ferry RR. guar 100 750,000 748.000 415 % Q., Feb., 8. 0 

(West Chicago St. RR. Со............ 100) 20,000,000; 18,189,000 14 % Q., Feb, 98. 8) 91 jNinth Avenue k... .. guar. 100 800,000 800,000 ...... ... 92 
iChicago West Div. Ry.......guar.| |. 1,250,000| 624,900 35 % ba is kSixth Avenue RR............guar; 100! 2,000,000, 2,000,000  ......... 195 
‘Chicago Passenger Ry......gu&r.| 100 2,000, 000 2,000,000,5 % S. ede ITwenty-third St. R. R. Co.. guar. 100, 600,000] 600,000 47 % Q. Feb., '98, 30 

18 ку Second Avenue RR............ ese. ee} 100: 2.500.000 1,862,0002% Q., Jan.,'98. 1165 

Cincinnati, Ohlo.—Apr. 18: Third Avenue RRR... . 100, 12,000,000: 10,000,000 2 % Q., Feb., 98. |107 

8 IDE 4 5 50 1,000,000) 575.000] ...... cct és E ee 7 y ENIH AS 100 2.000000 295 . .. новак 125 
ncinnati inc. Plane R.. pid. 150 150,000 2 „ Feb., ’98. m nion uck)eberry „ „000, 000, РРА — 7 

Olncinnati, Newport & Oov. St. Ry. 100 4.000.000 8,500,000) 5 з | 25 | 

Wincinnati Street Ry. Со............] 50i 18,000,000 14,009,000 124 % Q., Jan., 98. 11234 113 Newark N. J-—Apr. 18: 

Mt. Adams & Eden Park Inc. Ry. 50 2.500.000 2, 200, 00014 % G., Jan., 98. Consolidated Traction Co. of N. J...| 100, 15, 000.000 15.000. 000 .. .. . . 44 44% 

Cleveland, Ohi0.—Apr. 18 abs. | Newark Paanenger Бубе 100 9994000 оо il ee A ee 

A : : R id Trans t Street R 2622 ee @ Bee 1 | 000, Ы 190 
Oleveland City Ry...............- . 100 8.000.000! 7,600,000|34 %., Oct., '97. 5% 62 leg! Traction o 
Cleveland Electric Ry............... 100 12.000.000 12. 000, 000% % Q., Oct., 97. 50 58 Al legheny Traction Uo.......... ...| 50 500, 000 500.0000 Vs 45 
, , oConsolidated Traction Co....com.| 50 15,000,000 15,000,000 2 %, Jan., 95. 135] 1574 
Detroit, Mich.—Apr. 18: Consolidated Traction Oo......pfd.| 50 15,000,000; 15,000,000 3 %, May, '97 4634} 47 
Detroit Citizens’ Street Ry.......... 1 000! 1,250,000] .......... 100%] .. pCentral Traction Со..............| 50) 1,500,000 900.00 ͥũ ꝶ f! : 
РЗ. Wayne & Belle Isle Ry.......... 100 оосо 400 00015 „ July, 86. 175 |. qCitizens’ Traction Coo . . 50, 8,000,000 18.000.000 6 % A. 3s 
Bapid Railway Co.......... NN 250.000 250000| ...........-. Ak 100 rDuquesne Traction Co...........| 50| 8,000,000) 18,000,000 4 % A. s . 
it Electric Rallway........ Suan | 1 000.000 1 000.000 „ a КУ Кый Нр sai 2e 10 eee . - 
КЕХС p : ` : І "99 | е ra ^ е хап a ey y. , * ш 1,400,000 2 2 M J io * oe 
rendono к eee 100 250,000] 200,000) ........ 100 |10 per. Allegheny & Man. Trac. Cg... 50. 8:000,000| [2.994.889 2 5%. Aug. 55. x 
Dayton Q.—Apr. 18: P tteourg & Birmingham Trac. Ry. 25 8,000,000| 8,000,000 % 9$, Jan., 98. I8!;| 19 
City Railway Co............. com. 1.470.600 1% % Q., Jan 1,98, 100 | 102 Pittaburg & West End Ry. ......... 50| 1,500,000| 1,500,000 5 % A., June 80,97.) .. | .. 
Оңу Railway Oo......... ...... pid 100 1,500,000 '600.000 1 < < 9 „Jan. 1.°98 140 145 Second Avenue Traction Co. com.. 50) 4,000,000! 14, 000. 0000 ХА ХЕ 
People’s Street Rallway „ж-ды Ss 100 1 о БК | „„ : ee Suburban Rapid Transit Со......... 50 800,000 200,000 996995955926 0 oe ee 
*$Unlisted. {Ex div. | | *Uniisted. } Full paid. [| Outstanding. + Ex div. 


a Consolidation of Baltimore Traction Company and City & Suburban Railway Company. a Leased to New Orleans Traction Company at 6 & on stock. 
Oompany controls Ottizens' Railway, North Haitimore Passenger Railway, Baltimore b Leased to New Orleans Traction Company at 8 % on stock. 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway. Pimlico & Pikesville Railway|| c Leased to Central Crosstown Railroad at 8 % on stock and interest on bonds.. 


and Wallbrook, Gwynn Oak & Powhatan Railway and Park. d Operating the former Met. Trac. system, thet corporation having become extinct. 
b Leased to Boston Elevated Railroad Company. e Leased to 23d Street Ry. for 99 years; lease assigned to Metropolitan Street Rv. 
o Owned by Brooklyn Rapid Transit Oompanv. f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway. 


d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. g Leaseo tu Metropolitan Street Railway at 8 & on stock until Oct. 1, 1897; thereafter 9 & 

e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hts. Co. h Leases to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum 

Stock owned by Kings Oounty Traction Company; road leased to Nassau Electric RR i Leased to Metropolitan Street Railway for 18 % on stock. 

f owned by Atlantic Ave. RR. and leased to Nassau system. j Leased to Met. St. Ry. for 99 years from April 20, 1892; € & first5 years, 8 & tnercatter 

$80 per share on outstanding capital paid as rental by lessee— West Chicago St. RR. Co.; k Leased to Metropolitan Street Railway for $145,000 per annum. 
100 of stock owned by North Chicago Street Railroad Company. l Leased ty Metropolitan Street Railway for 18 per cent. on capital stocx. 
í Controls by lease Chicago West Division Railway, Ohicago Passenger Rallway,and|| m Controlled uy Third Avenue Railroad by purchase. 
West Ohicago Street Railroad Tunnel Company. n Dividends of 134 & yearly guaranteed by Consolidated Traction VO Dany: 

j RN рек annum paid on outstanding capital as rental by lessee—North Ohicago Street o Controls by lease theAlleg'ny, Cent., Citizens, Duquesne, Furt Pitt and Pitts'h Trac. Co 

Company; $625,100 of stock owned by West Chicago Street Railroad Company. p Leased to Oonsolidated Traction Company for fi % per annum on par value of stock, 
stock owned by Ohicago West Division way Company; 5 & on $1,000, || g Leased to Fort Pitt Traction Oompany for 6 % ор $8,000,000 capital stock. 

guaranteed by West Chicago Street Railroad Com ny: lessee. r Leased to Consolidated Traction mpany for 4 % on capital stock after October, 

{ Oineianat! 84. Ry. Go. has purchased the Mt. A. А Men Par road, assuming ім bonds: || s Leased to Consolidated Traction Company’ for X on eapital stockafter October, 
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r] Bate and Date of and Bate of i | 
NAME. Par|Authorz'd| Issued. Last Div. Bid. | Asked. NAME. Par е9 Issued. Last Diy. | 
+ м — 
New Bedford Mass—Apr 18: Boston, Mass.—Apr. 18: | Kd | 
Union Street Railway Oo...........| 100] $850,000) $850,000/2 9%, Feb. 98. American Bell Telephone Oo.......| 100 50,000,000) 28,650,000 8. Jan., 498. le i 
Northa ton. Mass-Apr. 18: ph & Telephone Oo....| 100] ...... ess... |] . Jan. 9g. І 
о трсоп, ма рече New England Telephone Oo........| ..| 10,894,600] 10,804,000 $1.50 %, Feb. 98. ш 
Northampton Street Rv.. . ........|] 100) 800,000 225, 000 4 % A., Jan., 98. 165 New Yoprk.—Apr. 18: 
Omaha, Neb.—Apr. 11: h & Cable Uo vd | 
Omaha Street Ку................. .. 5,000,000] 5,000,000] .................. 25 th АЙ. Teleg. Оо..... 195 4855 1620000 | ES к. № б 
Paterson. N. J.—Apr. 18. e Oos 54 A quar) 100) 10,000,000} 10,000,000]1 28 wm 
Paterson Ry. Co. ( 9669＋9—ũu 6 eee 100 1,250,000 1,250,000 %% ph & Telephone TT 100 5 i 1ч e 
Providence, R. I.—Apr. 18: 1 ДИТ veut 8 di 
United Traction & Electric Oo .....| 100) 8,000.000| 8,000,000/34 %, Jan. 98. 59 or O 100 : ИР 
* 2 
Philadelphia.—A»r. 18: кратае & Atlante Pelee Те! Со, 2 n 
Fairinount Park Trans. Co. . . 820 pd. 50 2.000. 000 1, 770, 0002 %, Dec. 97. 1414 ph Cable Co......... БИН: 
Hestonville, Man. & Fairmount....{ 50 1.966 36, July 15, 97 | 42 ntic Telg. Oo.guar.5 $ ar BF 
Hest'nvl'e, Man. & Fairm’t..6 4 рѓа.) 50 [588 S— Jan, 10, '98, | 61 +tOommercia! Union Telegraph Oo... | 
aFairmount Pk. & Had. Pass. Ry. 50 500, 0008 % Feb. 1, '98. 2 Co....... 
Union Traction (0. . $1254 pd) 50 „000 21,930,450)  ............. bids 15 ostal Teleg. Oo. E 
eHiectric Traction Oo 50 «| 8,297,920] .................. 71% | 
dUitizens’ Passenger Ry........| 50] 500,000] 192,500 83 share Miscellaneous. —Apr. 18: aet 
eFrankford & Southwark Pas. R 60) ........ [1,875,000 814 sha'e A—A pr.97 072 American Dist. Teleg. (Phila.).....| 25| 400,000 3 
fLehigh Avenue Ry. Со......... 50, 1,000,000] ........; .................. 4 Bell Teleph. Со. (of Canada. ).. 8.168.000 yor 
{Lombard & South Street Ry...) 25 1,000,000 A. & О. 89 e & Potomac Telep. CO. iR UK 
dsecond & Third Streets Ry....| 50| 1 1771,076|$9 share A, Маг. 97/265 hone Co M OA m 
cPeople's Traction Co on. 90| 10 000) 8, 000, 000 8 %, A., Aprii, '97.| ... rig & Telg.Co.(Pgh.) T 
gGermantown Passenger Ry... . 50| 1,500,000| 572,800 $5.25 share—1896. 184 Empire & Bay States Telegraph Oo. en Pa 
Green & ы P E ае тл 2 899000 1.20000 8 % Jan., 1898. 182 udson River Telephone Оо.......| 100! 20000 xni 
hPeople’s Passenger аке . ’ , 000 594 6%“ zm * ug 
h People's Passenger Hy....pfd.|. .. 750, 000 277.402 .................. Я North western 5 oe nu 
(Philadelphia Traction Co. ^| 50) 30,000,000) 120,000,000 4 $(S—Oct. 1,97. | 7 34 fep. G0. T 
jUatherine & Bainbridge S... 500 400.000 6 % A— Mar., 97. ic 3i 
Continental Pass. Ry. guar.. 50; 1,000,000] [580 $6 share—J ly, 97. 140 Tow 
“Empire Passenger Ку. 0 50 600. 000 600 000 55 due re 
Philadelphia City Pass. Ry...... 50 1,000,000} 1475 $7.50 share July '97/176% E 
jPhil»lelphia A pere PY UH. 0 mole е воо пате шу T 86 MT 
Ridy Avenue Passenger Ky... ' share, July '97. Fort Wayne El TERN | Za 
Пела рь & Darby Hy RUSE | BO) ы: 1200 V2 share July, pila Ft. "Wayne Elec Co. T. Sec. Series A FV а! i 
17th & 19th 5 M. ess. У.Е уя ПРИЕТ 0! $ „ п y, 1. А 1 Ки ..com | 100 40 nna. . есе в vee Cove eee зе 
+ Thirteenth & 15th Sts. Pass. ќу. 54 {835 ah. A., July, '97 275 сезаз 5 on 55 fa 1908950 94.252.900 Bie K 8. Jai, 18 21% 82% 1 
;iUnion Passenger Ку. Co. LB 50 1900 50 sbre, July '97 -27 T.-H. Elec. Co.. T. Secur. Series D d , July, W. 8. Fu 
jWest Philadelphia Рава. Ну...) 5 1750,00 510 share, July 97 |225 Westinghouse Elec. & Mfg.Co.com.| 600 146. 70 `` К 102 
. V. - Apr. 18: Westinghouse El. & Mfg. Со. pfd. 4,000,000} 3,956, 068134 & Q., Feb. bl » 
Восава Ha | en 10 Westingbouse El. & Mfg. Oo. assent 11,000,000| 8,195,126 T ddnde ee ^ $5 
5 E 5,000,000] ........... . 16 New York.—Apr. 18: {55 
Reading, o | Edison Elec. IIIl'g Co., New York.. 000,000| 7.988.000 118 | 
Reading Traction COO os ‚000 Semi-an. Jan. & у! 15 *Edison Elec. Ill'g Co., Brooklyn.. , 5 € ' 4 
С Passenger Ey өы чынынан 50 '850 ү ы" d 112 B Edison Ore Milling Оо........ veces 000,000) 8,750,0001% & Oct., "97. 108 1 lec 
[East Reading Electric lt. sens | 50| 1.000 11,000 Jan., '98. 64 15 каров юсле Могыге Oo......... i bk eae tees oe ee i 
| пега! Electric Co. . com. n 114 e» о! 
St. Louis Мо.-—Арг. 18: General Electric Coo IN. (4 100 10.000.000 4.283.890 eee Wer e ан ux ч 
Fourth Street & Arsenal Ry........ 50 800,000] 150,000] ............ ae А Interior Conduit & Insulation Co... 1.000.000 1'000 000 s NT а 41 | a 
Jefferson Avenue Hy. Co 100 x 100.000 400, % Dec., 1888 United Elec. Lt. & Pow. Co... ..pfd SUE „ RA pP is: 
Lindell Ry. . . .. . . . . 500.000 2. 400. 000174 % Jan., 98 120 122 МИ : i 
National Railway Co .. | 2,500,000 2,479, [e %, Jan.,'98 X Pittsburg, Pa.—Apr. 18 : * 
Casa Avenue & Fair Grounde....| ., 2.500 000. 2.500. 00 % . e . \Negheny County Light Coo. 500,000] 500,000! J. & J 127 EM 
Citizens! RR. . . . . 100 2.000.000 1,500. , Oct., 88. 90 110 East End Electric Light Co 800.000 000 D . $ 1 > 
St. Louis lN&̃wÜ!U!UMmmmrmnnn .. 100| 2,000,000! 2:000 $, Jan., 98. 95 105 Philadelphia. Pa —A n , , a 
Missouri КК... 6.6.66 ео. 50| 2,100,000] 2/500. % Jan., '98. 170 | 172% Adelphla, Pa.—Apr 18: ie 
People's RR. Со............... ажа 50] 1,000,000 800,000/50c., Dec., 189 “+ a Edison Electric Light Co. 000 7 у 
Southern Electric Ry...........COm.| 50 500.000] 500000 ............ 50 52% ||*Electric Storage Battery Co..com. 500. rra 20 21% | wa 
Southern Electrice Ry......6 & pref.| 100 1. C00, O00 1,000 %, Jan., 98. 100 102% Electric Storage Battery Co. .. pfd. eh "HE 18 
St. Louis & Suburban Ry. „ 100 2,500,000 2,500, CC *Реппа. Ht., Lt. & Pow. Co. «+ COM. 000. 50c ны sh Oct. 97 m T j 
Union Depot RRR. 100] 4, 000, 000 4.000, % A., July, 98 .. |175 ||#Реппа. Ht., Lt. & Pow. Co. fd. 000 6 % ot 297 T И m 
Northern Elec. Light & Power Co.. 500 $52500 dia. Jan 19 1654 id Gree 
San Francisco, 5 | Southern Elec. Light & Power Оо.. 187.500 ап, 10 ux 
California St. Cable RRR .... u.. 100 1,000,000! — 600,000/50c. month! — | 10 : ; к = | 
Geary Street Park & Ocean RR. 100) 1,000,000] 875 share, "96 40 | 50 Miscellaneous.- Apr. 18: : S 
Market Street Hy..... бөз жас, 100] 18,750,000! 18,750 „600. per share, | 5234| 53 Brush Electric Co...... өеме сөнө 500. 85 ere 
Presidio & Ferries RR... eee 100| 1,000,000| 550,000 .................. - | 8% Bridgeport (Conn.) Elec. Lt. Oo. 500,000 6 87 | .. TE 
A Edison Illg. Oo. (St. Louis)...... gx : RT de ы, n 
Scranton, Pa —Apr. 13: | Eddy Electric Mfg. Oo......... ind: з = — as Ee 
Scranton Railway Со.................| 50) 6,000,000 2 500,000 10 12 [Hartford (Conn.) Elec. Light Co. 3850. 000 ДЕ 120 | 
m Scranton & Carbondale Trac. Go.. 100] 500,000  500,000| .................. 18 Hartford (Conn.) Lt. & Power Co. 175.000 li 43] 10 NES 
m Scranton & Pittston Traction Co..] 100 1,050,000: 1,050,000) ................. | i New Haven (Conn.) Elec. Lt. Co.... 100.00 0 00 d 48 |. ther | 
18: Nar nsett Mov R.I.) Elec. Co. ] 00 2% Q. Oct.. '96 eis 15 
Springfield III. - Apr. 18: TS Rhode dsland È ec. rotec, pet n : н Бр n5 | 90 е о 
field Consolidated Hy ........ sid 50,000 750,000 .................. 11 ya) Elec. Со. (Mon BAR RERO nn nan. esas 2 * E 7 
ны Toronto (Canada) Elec. Light Co... 100) 1,095,000| 1,085,000 13.80 к= к 
Springfield O.—Apr. 18: Thomson-Houston Welding Оо....... . и" 7 8, Dec. 1. 6. | .. à 
Springfield Street Ry. . .... . . 100) 1,000,000 1,000,000 Р 2 Woonsocket (R. I.) Electric Co..... ae: dodi че ’ iĉo TN 
Springfield, Mass.—Apr 1s: | | aii. 
Springfield Street Ry................ 100 dd 1,166,700'8 % A. 205 210 ALLIED INDUS TRIES. | ой 
$ | | M ve 
Toronto Canada.-Apr. 15. | Ж. 
Toronto Ry. Co. .. 100) 6,000,000, 6,000,000/14 % 8. 92 | 94 Boston Mass.—Apr. 18: | d 
Montreal Street Railway Co..........]......| 4,000,000 4,000,0004 % 8. 2332 | 253% || American Electric Heating Оо......... 50 10.000, 0 00 Єр 07 E Mi 
: Street Ry. & Illu'g Properties...pfd| 100 4,500,000 sh. Feb.1,'98 ee | ha 
Washington, D. C.—Apr. 18 United Electric Securities Co...pfd.| 100 ...... * Fob., 96. 50 | 8 i 
Belt Ry. Co 8 50 500,000 500,000) .................. € 2s N York.—Apr. 18: Ae 
Capital Traction Coo ossee. s. 100 $12,000,000; 12,000,000 650. Pet sh, Oot. 97.| 72% 731, NeW XO pr. 18; ы 
Golu mbia Ry. Co.. 50 400,000] 400, 000 6 % A. 72 76 ||Oonsolidated Electric Storage Co. | 
E»kington & Soldiers’ Home Ry....| 50 707,000 652,000) ............ релп............................. no 
Georgetown & Tenallytown Ry. 50 200,000 200,000, ER peer " Oar Heating & Lighting Oo.. Biota, ое Seder: 
Metropolitan RR. Co.......... am 50, 1,000,000 453.900 2% % Q. 111614) 120 Worthington Pump е „ 5,500,000, 8, 800. 00 ᷣ . 
Pump 2 „ „ „ „ 66 „„ р 
Worcester, Mass.—Apr. 18: | E 2,000,000 de 
*Worcester Traction Co.. .. com. 100 8,000,000 8,000,000) .................. 16% 18 Philadelphia, Pa.—Apr. 18: m 
Worcester Traction Co... . . 6 % рѓа. 100 2,000,000) 2,000, 000 8 % S., Feb., 98. 93 | 95  |Acetylene L. H. & P. Oo... ‚..$85 pd. 1,000,000 n 
Worcester & Suburban Street Бу... 100 550, 000 542,500 4 f &, 1897. 85 |... 55 e Trans. Co. 1,500,000 s 
WilkesbaPre, Pa.—Apr. 18: rti ш ы Ge np 10,000 000 Чи 
Wilkesbarre & Wyoming Val. Тгас. 100| 6,000,000} 6,000,000} 1%, Jan., '97. 24 | 29 [Welsbach Commercial Oo......pfd. 800,000 ln 
озосвеве „„ „ „ „ e оо о A* 
* Unlisted. таа ше t ran paid. i шшен, Ex div. elsbach Light Co., Canada 500,030 t 
Leased to Hestonville, n. airmount Passenger Ky. for 6 & on stock pera s = : е 
b Oonsolidatio., Electric, People's and Philadelphia Traction 1 Fixed Ба кез Pittsburg: Pa.—Apr. 18: i 
and allindebte ness of constituent and leased companies assumed by Union Traction Com- Oerborundum Mfg. Оо.............. 200,000 
pany. Standard Underground Gable Oo... 1,000,000 
c Practically all shares owned by Union Traction Company. Miscell A à 
d Lease to Frankford & Southwark Passenger Ry. assumed by Rlectric Traction Oo. cellaneous.—Apr. 18: e 
e Leased to Electric Traction Company. Barney & Smith Oar Oo.......com. ipis Аз, 
Controlled by Frankford & Southwark Passenger Railway. *Barney & Smith Oar Oo...... ра. кекса tay 
Leased to People's Passenger Railway at $5 per share. Billings & meer Co.. Pese. 11 
4 Majority of stock owned by People's Traction Oompany. eating Oo............. : җ 
4 weased to Union Traction Company. Peete eeessc esos теве — өө — c0 | 
j Lease transferred to Union Traction Company. Go . com. ТТТ — 
fj Leased to United Traction Оо. ata rental of $10,000 per an. in 1866-7-8, $20,000 р. 5222 . ss Did Vas ud nies № 
1895-1900 and $30,000 per annum thereafter, payable semi-aauually, rental declared as a 322 2 —.:md e COM en INE: ur 
d» ıd «emi-annvally. акшазы cs DEG. „ AA ln: 
k Dividend of 10 X; guaranteed by Reading Traction Company. ————U— 2 — Ты 
| Dividend of 6% Herde iy by Reading Traction Oompany. lea Car Oo.................. 3 ка * 
m Lasesd aod operated by the Scranton Railway Company, formerly Scranton Tyae, * Unlisted, d: 
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е PASSENGER RAILWAY. PASSENGER RAILWAY. 
К ds Amount. 
b * Interest 
Uy ; utborized. | Issued. (рие, periuds. | Did. | Asked. 
bu Albany, N. Y. New Orleans La. | 
ZR Date о! Quotation— Apr. 18 1898. Date U Quotation Apr. 111898 
| : Canal & Claiborne RR... Ist mtg. 68. $150,000 $150,000 1912 M. & N. | 102 бз» 
The Albany R . . . . Ist mtg. бв. ; 
T тне cur 24 58 Cons mite. be. eis ree Crescent City RR............ lst mtg. 6. 50. 4800 M. & N. 100 
. (The Albany Ry. O0. . Gen, mig. 58 и үм qoe Orescent City RR.......Cons. mtg. g. 58. 5,000,000 | 8,000,000 |1943 J. & J. 75 77 
| , . * 2. . 98. ' А New Orleans City RR... . . Ist mtg. 68. 416,500 899,000 1903 J. & D. | 10% 111 
Watervleit Turnpike & RR. Ist mtg. бе +N. Orl’ 2) | 
, М Ышы учук ate ea ‚ Orl's City & Lake RR..1&t mtg. р. 56. 5,000,000 | 2,599,500 11913 J. & J. 94 9974 
"- ^ DIY ae Со . 151 Be А ... N. Orleans & Carrollton RR.2d mte. g. 68. 850,000 850,000 1907 F. & A. | 110 Ed 
As. oy City ——b — ононе .. %% fee, A о ре : се mtg. би. 800,000 397,000 |1912: J. & J. 9°15 100 
: — Charles St. ‚ Со...... st. mtg. 6s. 800,000 75,000 |1906| J. & D. | 101 2595 
| bli arid 6 by 18428, 500 in escrow to retire New Or- 
T Albany Hr. Со с 1000 о. Ist mtg. bonds. 
E E x Ыы , outstanding. 
R Baltimore Md. New York. 
Date of Quotation — A pr. 18, 1898. ki ут of Quotation— Арг. 18, 1898. 
antic Ave. (Brooklyn)....Imp. g. 53.] 1,500,000 | 1,500,000 !1934! J. & J. 80 87 
TN Вах сиу e 1 э 1.800.000 1.300.000 1625 н x N: 113 af PAD. (Brooklyn ).latgen. win b. f 759.000 759,000 1909 М. & S. | 106 108 
E ecco . . , P , " s . " 711411 P r ud p M — ) 9. s i 
Baltimore Trac. Co..Exten. & Imp. g. 68.] 1,250,000 | 1,250,000 |1901 M. & S. | 102% | 103 Bro'dway & Yth Ave У сонети 3 он 11800 1 3 D 115 109 
: вагта CU Geir Teast lat ute „з bo jJ: da JD MMC И) Breeden & Tth Ave... Jat mtg. 5«| 1,500000 | 1,500,000 1901, J. & Р. 105 107% 
5 . Trust, . R- 750,000 | — . f M |. | Broadway & 7th Ave. аю. 50000 19 T. è i ; 
f Ша Пее Traction Co. Convertible ла |. e, о 19.6) М.Ж. | 10394 = Broadway Surface .. . i mig. 5 J. 5.000 | Lern [юн л. i | СТ 
D tee ral Pass ни „ 2 dol on ni? J vie 113 | Broadway Surface. 2d mig. 5ч.| 1.000.000 | 1,000,000 1905 ...... | 106 «107 
m n А А os ө А . * 4 € & . ‹ Y 
do City & Suburban Ry. . . . Ist mtg. g 5-.| 8,000,000 | 8,000,000 [1922 J. & D. | 1334 | 1141; 2.000 000 2:000 000 me 1.4 J. 113 TH 
[аке Roland Elev., . 1d mtg. ба. 1,000,000 1,000,000 1912 M. & S. 110 .... Brooklyn, Bath & W. E. RR.Gen.mtg.5s. 1,000,000 418.0 [1033 J. & | s3 85 
Aada Metropolitan Ry. (Wash.).1st mtg. g. бе.) 1,850,000 | 1,850,000 1925 F. & A | 117 19% 1 Oude е mtg. 5s. В 0 0 : о 1911 А & O. 9t 98 
| == п, в Co. & Sub'n. Ist mtg 5з.) 3,500, 5 0.000 1911 & J. 15 108 
(РО. 05 {The bonds of the Baltimore Traction Brooklyn, Q's Co. & Sub'n..lsteons.5w| 4.500.000 | 2.750.000 1911 M. & N. 55 9) 
ыы. Oo., the City & Suburban Ну. 18055 Brooklyn Rapid Transit......... gold 5я | 7,000000 | 5.131.000 [1915] . . . . 945 gf 
URC Bleecker St.& Kult n Fer'y RR. le mtg.7s| 700,000 700 000 10: ...... W3 107 
the а n o ш Р P ds Cent P'k, N. & E. R. RR. Ist cons. mtg. 78. 1,200,000 1,200,000 1902 J. & D. 100 113 
. 11181, 000 in escrow to retire lst. mtg. bds. Central Crosstown RR........]8t mtg. 68. 250.000 250,000 (1922 M. & N. IIS 122 
ч Boston. Mass. Coney Inland & Brookin ipm. aooo | ow vm PET jio | No 
375 ES , * % • : * ' . А ‚М. * 4 a ` o 2 4. € 
dt. Date of Quotation — Арг. 18, 1898. ios , Dry Dock, Е. Bd'y & Baty Rit serine 1,100,600 | 1.100.000 1911 b. K K. 100 dd 
> Lynn & Boston RR. . . . . . lest mtg. g. бв. 5.879.000 000000 1852 ан 101% 105 | Eighth Av. RR. Co Cert.indebt. 6 . 1,000,000 | 1,000.000 1014 F. & A. | 108 um 
1 West End Street Ry........Deben. g. 58. 8,000,000 2.000.000 ; 107 eua 1,200,000 1,200.000 1910 M. & 8. | 115 1:6 
CES A West End Street Ry.......Deben. g. 154. 2,000,000 9, 1914| M. & S 1,500,000 1,500,000 1915 J. & J 8) 90 
os $41,674,000 in escrow to retire outstand- 5,000,000 | 5,000,000 (1993 M. & S. | 113 117 
ing bonds of absorbed companies. p 000 гое 1997 F. & A. | 1001! 8 
| | 600.000 „600 000 19009: M. & N. 1075 
i AA р: second, Avenue Ry ess g. nn an | moio aa БЕР [u$ |. 
n m : ^ . * . 1.) mtg. g. Ов. y! ’ 20 1^ 1 
А Date о) Quotation - Apr. 18, 1898 жеп South Ferry RR. CO. ... Ist mtg. 58. _ 850,000 850.000 1919 106 111 
+ {сев Street RR... . Ist mtg. бе. 500,000 , 1906| J. & J. [Third Avenue RR... . . . . . Ist mtg. g. 58. 5,000,000 | 5,000,000 [1937 J.&J 120 123 
Y ' 5 Oharleston City Ry e ee . lut mtg. 6a. 850,000 ee Ф... Ј. & Ј. NEA 2060 Twenty-third Street Ry......1st mtg. бз. 959559559 | t4 th 1909 J. & J PPP | $9 ev 
& \, fControlled by Charleston St. Ry. Co. Twenty-third Street Ry.......... Deb. 580 , 150.000 150.000 1906 J. & J 103 108 
i Union (Huckleberry) Ry..... Int mtg. 58. 2,000,000 | 2,000,000 1912, F. & A | ni% | 114 
= Chicago III. Nee ы mie BE let mtg.5s.| 500.000 500,000 |1943 J. & J. | I8 re 
| ‚085, п escrow to retire gen. mtg. 
Date of Quotation—Apr. 18, 1898. bonds. 
i : Chicago Ону Бу.......... -1st mtg. уба, 6,000,000 | 4,619,500 1901 J. & J 10055 10234 | 84.550.000 in escrow to retire maturing 
7 cago Passenger Ry. . . Ist mtg. 6a. ; ; 1905 F. & A. 4 e 
fice Галав rer R7 Cons mig. 68. 1600000 7 50000 1929 J. & D. U ; » . escrow to retire Ist and 2d 
cago & So. Side R. T. .. Ist mtg. g. 58. 7,500, 500. 1929| А.&О, | ees |. 7. DONGA: 
d hicago & So. Side R. 7. ..4%s.| 1,500,000 750,000 1907 J. & J. eese | an ity treasury, $80,000. 
1 Obicago West Div. Ry. . Ist mig 4445, 4,010,000 | 4,010,000 |19327. & J. | 104% | ...... [ Guar. by Union Ry. Со. 
LE ke Street Elevated RR. . Ist mtg. g. 5s.| 7,571,000 | 8,781,200 1028 J. & J а A enya Toronto Canada 
E Metrop. W. Side Elev. By..lst mig. g.5s.| 15,000,000 | 15,000,000 1942] F. & A. | 48 48 Det d 
й North Chicago St. RR. .. . Ist mtg. 58. 8,171,000 | 8,171,000 1906 J. & J. | 103% | .... € оу Quotation— A pr. 18, 1898 
LN North Chicago St. RR....Cert. indeb. 6s. 500,000 500.000 1911 J. & J. "Ee 108 Montreal St. NR; A Ist mtg. 5s.| 2.500. 000 800,000 190 M. & 8, J eee 
E North Chicago City Ry. . . Ist mtg. ба| 500.000 500,000 1900 J. & J. | 103 .... |fToronto 8t. Ry.......... Ist mtg. g. 12a. 4,550,000 | 2200000 1921 M. & S. | .... |... 
North Ohicago City Ry.....consol. 4548. 2,500,000 | 2,500,000 1927 M. & N. 105 T - $85,000 per m. single track authorized = 
West Chicago ч 55 : se mtg. 5s. 0088 9709000 1928 M. & N. ү 104 8600,000 In escrow to retire 6s due in 1901. 
* West Chicago St. EE. . Gon. 3 12,500,000 | 6,000000 1886 J. . | 9024 19175 Philadelphia. 
; iW. Chicago St. RH. Tunnel..let mtg. 5в.| 1,500,000 | 1,500,000 1909 F. & А. | 102 |.... Date of Quotati 
2} рес at option on 60 da. notice. totation— A pr. 18. 1898 
DE: Funded debt assumed by Ohicago W. 850,000 810,000 190 J. & J 
Ў у 3 e esco 
hl Div. Ry. Co., controlling interest of 800,000 200,000 190 J. & J. т 
$e. which is owned by W. Chicago St RER.. iI een & Contes St. Ry. .... 100,000 | 100,000 180 J. & J. is 
2 4 Co., lessee. 150,000 | . . R кз 
i4 {Subject to call after Oct. 1, 1899, at 250,000 | 250,000 190 J. & J. des 
a $110 and interest. 500,000 458,000 191 J. & J. 25 
Dur Assumed by W. Chi. RR. Oo., lessee. : N Cons. mtg. 5в`| 1,125,000 867,000 1912 M. & 8. M 
"E Int. guar. by W. Ohicago 8t. RR. Co. People's Pass. Ry....... Stk. trs. cert. g. 49°} 5,698,210 | | ...... 1913. 10114 | 1014 
id Phila. City Passenger Ry. . Ist mtg. 5 200,000 200,000 1910 J & J. ...... "oM 
E Cincinnati, О. кыра та Co: КАЕ Coll. tr. g. 48. 1,300,000 | 1,014,000 1917 F. & А | 104 105 
Date o/ Quotation—A pr. 18, 1898. Union Passenger Ry. : ОНЕ ее i 800,000 50000 in А, x О о рн 
E Oe, ата борон. Mr cor tp еде JJ. teo ор 
; п..1в% mtg. 6s. í ; : И mig «| ^o | ean as „ 3 С 
| мі. Adams & Eden Pk In. . Ist mtg. 68. : f Ма иа Pass. Ry......... lat intg. р. 6s. 250,000 246.000 |1908! A. & O 11574 | 
? аса еа епк Inc. Oons.míg 5s с i „ z pn | 5 e 2d mtg. 58. 750,000 750,000 1926 M. & N. 114% | 115 
. А ; n. St. ...... let Mig. ба, ; күр: e trust ce cates were 1 d 
$ 180. Ооу. & Oin. St. Ry..... ..2d mtg. бв. А acl we pay for the shares of the Electric 85 
epee an by eee Cine: = Ry. е People’s Traction lines purchased. 
,000 reserved to retire lst mig. bds. 
Pittsburg, Pa. 
Cleveland, O. Date of v 18, 1898 
| Date of Quotation—Apr. 18, 1898. Birmingham, Knox & Allentown. . . 68. 500.000 500,060 1831 M. & S 88 90 
i aBrooklyn Street RR. CO. . . . Ist mtg. бв. 600.000 M. & 8. 106 107 [Central Traction Co............... Ist mtg. 58. 375.000 375.000 1930, J. &. J. p 
Cin. New't & Ооу. St. Ry. Cons. mtg. 58. 8.000.000 J. & J. 99 101 ||Citizens’ Traction Co....... la mtg. 58. 1,250,000 | 1,250,000 9.7 A. & OL | e |... 
Oleveland City Cable Ry. . . Ist. mtg. 58. 2 000.000 9 J. &J 10⁴ 10% Duquesne Traction Co.. . . Ist mtg. 58. 1,500,000 1.500.000 190 J. & J. ы! 
. {Cleveland Electric Ry. Co. Ist mtg. E. 58. 3.500.000 M. & S. 108 | 106 |*Fed'lSt. & Pleas. Val. Jack's Run. 56. 0.000 50,000 1918 J. & J. . 
| Columbus (O.) Cent. Ry. . Ist mtg. g. 5в.| 1.500 000 M. & N. . |... Fed'l St. & Pleasant Valley........ Cona. 58. 1,250,000 1.20.00 1912 J. & T. vs Je 
aEast Cleveland RR.......... lat mtg. 58.| 1.000.000 M. & 8. | 101%] 105 ||Millvale, Etna & Sharpsburg.............. Ба. 750.000 momo 193 M. & . 105 
` + Meum кес. Ry. Ist mtg. g. 68. 600.000 M. & N. ' Pittsburg, Crafton & Мапвйе!4........... 54. 250.000 250.00 а о | ыы 
. rain . ree у....°»»» 18 mtg. ба. | .& J es e [E n, ы а Те ы RE em aaa 150,000 150,000 | ae A. & О. ах [E 
| tSt. Ry. Oo., Grand Rapids. . . Ist mtg. 58. 388000 4 & DP. 1,500,000 | 1,500,000 1929 M. & N. 104 105 
11,900,000 in escrow to retire bouds of : 500,000 500.000 1022 J.&J. |- Р 
absorbed companies, marked a. 1.700, 000 | 1400,000 1980 A. & 00. | u. | 
{Interest guar. by Cons. St. Ку. Co. 2,500 000 | 2,000,000 115 . & D. ME 
Detroit, Mich. амы АӨ туман en cese 
B: Каны 55 18. 1898. Providence R. I 
olt zens’ St. Ry. ; м 
Fer ааба ay. “enone S| Тю о. | м o рамад Quotation Apr. 18 1898. 
Уе ＋³＋j оь. mtg. 58. 1,800,000 J.&D. | 99 100 Newport Street Ry........ . ... . COU 5 50,006 
191,150,000 in escrow to retire bo dias к 109 P? pon 5s 50,000 11910! J. & D. |... 
Det. Oity Ry. and Grand River St Ry. United Trac. & Elec. Со.....18+ mtg. g. ба 9,000,000 8,247,000 1988 М & S. 104 "166 
New Haven Conn. St. Louls. 
tiene of Quotation—A pr. 18, 1898, Date of Quotation—A pr. 18, 1898, 
ven Bi. Ry. . Ist mtg. g. бә | 600,000 M. &8. | 105 Baden & St. Louis RR. ......... Ist mtg. 56. 250.000 250 000 1918 J. & J 100 102 
New Haven (Edgewood Div.)1st mtg.5e 250,000 J. & D. | 104 ; Cass Ave. & Fair Gds. Ry. . . Ist mtg. бе, 2,000,000 | 1.901,000 |1912| J. & J. | 102 1С8 
Winchester 3 RR...1s¢ mtg. g. 6. 600,000 M. & N. 1€6 e.. || ttsens’ Railway Oo............ . Ist mtg. 6. 2,000,000 | 1,500,000 1907 J. & J. | 107 108 
venue RR. - Deben. g, 6. 100,000 M. & . 10 „че Comp. Hts., Un. De. & Mer. Ter. . Ist ба 1,000,000 1,000,000 1918“ J. & J. 110 112 


*With interest, *Uniisted. | | * With interest 
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PASSENGER RAILWAY. 


Amount. 
NAME, Aathorised. 


St. Louis. 
Date от Quotation— Apr. 18.1898 


Fourth St. & Arsenal 8%, Ry. Ist mig. бв $50,000 
Jefferson Avenue Ву............1в% mtg. ба 400,000 
Lindell Ry. Co............ e... Ist mig. бе] 1,500,000 
Missouri RR. Oo....... FFC 1,000,000 
{Mound City RR. Oo.............. Ist mtg. 6s. 400,000 
People's RR. Co. 1st mtg. ба. 125,000 
| People’s RR. Оо.......... "тей 2d mtg. 7s. 75,000 
People's RR. Со................ Cons. mtg. 68. 1,000,000 
St. Louis & E. St. L. Electric..18t mig. бе, 75, 000 
St. Louis RR. Со......... . . e.. . Ist mig. 58. 2,000,000 
St. Louis & Sub. Ry......... let mtg. g. 5s.| 2,000,000 
St. Louis & Sub. Ry................ Income 5s. 800,000 
ttSouthern Electric Ry....Cons. mtg. бв. 500,000 
Taylor Avenue St. Ry. .. Ist mtg. g. 6s.| 500, 000 
Tnion Depot RR. CO. . Ist cons. mtg. 68. 1,091,000 
Union Depot RR. Oo......... Cons. mtg. 68. 8.500, 000 
Controlled by St. Louis RR. Оо. 
Controlled by Union Depot RR. Оо. 
Controlled by Lindell RR. Co. 
18200, 000 in escrow to retire Ist & 2d 
mtg. 
2$500,000 in escrow. 
ШУ? in escrow to retire Ist mig. 
0 B. 
San Francisco Cal. 
Date of Quotation— Apr., 1898. 
California St. Cable RR. . Ist mtg. g. 5s.| 1,007,000 
t Ferries & Cliff House Ry. . . Ist mtg. 68. 650,000 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 
Market St. Cable Ry. Co. . Ist mtg. g. бө. 8,000,000 
+Metropolitan Ry. Оо......... кыы Ist mtg.| 200,000 
TOmnibus Cable CO. es». Ist mtg. 68. 2,000,000 
Park & Cliff House RR... lat mtg. 68. 350,000 
Park & Ocean ҢВ.......... . . . . . Ist mtg. бя. 250,000 
Powell St. Ry. КИСҮ . Ist mtg. 6a. 700,000 
Sutter St. Ry. CO. lat mtg. g. 5s.| 1,000,000 
TOontrolled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation— A pr. 18, 1898, 
Belt Ry. Co. . . . . . . Ов mtg 5в.] 500.000 
Columbia Ry . ** mtg. 68. 500,000 
Eckington & Soldiers’ Home. mtg. 68. 200,000 
Metropolitan RR. Co.. Coll tr. cons. 686. 500,000 
7850, 000 in escrow to retire 1st mtg. bds. 
Miscellaneous. 
Bute of Quotation—Apr. 18. 1898. 
Bridgeport Traction Оо........ Ist mtg. 58. 2 000 ооо 
Bulfalo (N. Y.) Ry. Co.. . . Cons. mtg. 5в.| 5 000 ооо 
t Citizens! St. R. (Ind pol). Ist cons. m. 58 4 000 ооо 
8 А St. Ry. (Buffalo). Ist. mtg.5s. 8,000,000 
Columbus (O.) St. Ry. Ist cons. g. 5s. 8,000,000 
Consolidated Traction (N. J.). Ist mtg. 58 15,000,000 
{Crosst’n St. Ry. (Colu's, O.). Ist mtg.g.5s 2,000,000 
Denver City Cable Ry........ Ist mtg. g. бн. 4.000,000 
Denver Con. Tram'y Co. Con. m. g. 58. 4.000. ооо 
Louisville (K y.) Ry. Ist cons. mtg. g. 58. 6,000,000 
Minneapolis St. Ry. Ist сопа, mtg. g. 5% 5,000,000 
fine Hudson Co.Ry.(N.J.).Cons.mtg. 5a 8,000,000 
No. Hudson Co, Ку. (N.J.)..2d mtg. 58. 550,00 
Jo. Hudson Оо. Ry. (N. J.)......Deb. 63. 500 ооо 
Paterson (N. J.) Ry. . . Cons. mtg. g. бв. 1,250,000 
Rcchester (N. Y.) Ry. Ist mtg. 58. 8,000,000 
8t. Paul City Ry... Cons. Е. бв. 5,500,000 
St. Paul City Ңуу....әе +» з,» Doeh. g. 6a. 1,000,000 


$81,000,000 in escrow to retire Ist and 
d mtg. bda. 

{$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 


О, С. St. RR. Co. 
(357,000 In treasury, 
68970, 000 res' ved to redeem prior lens. 
715820, 000 In eserow. 


Boston, Mass. 
Date oJ Quotation— A pr. 18. 1898. 


Fdison Elec. Illuminating Oo., Boston...| 2,026,000 
C eneral Electric Oo.. gold coup, deb. 54..| 10,000,000 


Pittsburg, PA. 
Date of Quotation — A pr. 18, 1898 


Allegheny County Light Co...............68.| 500,000 
: legheny City Electric Light............4a. 260,000 
Westinghouse Elec. & Mfg. Co..Scrip 6s. 195,570 


Miscellaneous,—(Apr. 18. 1898.) 
E iison El. Пр. Oo. N. York) 1st m. 58.4 
Filison El. IIIg. Co. (N. Y.) con. m. g. 58. 15,000 
. lison Elec. IIIg. Оо, „ band Uc 2,500, 
E lisou Electric Light (Philadelphia) .. 2 00 
E lison IIIg. Co. (St. Louis)..............| 4 
My. Elec. Lt. Co. (St. Louís)...18$ mtg. 69. 500,000 
M >. Elec. Lt. Co. (St. ou od mtg. 6s. 600,000 
United Elec. Light & Power Oo( N. V.) ..] 5,000.000 


TELEPHONE AND TELEGRAPH. 


Miscellaneous. 
Date of Quotation— A pr. 18. 1898. 
А .nerican Bell Telephone. . . . . 78. 
Northwestern Telegraph Co................78. Msi. 
N. V. & М.Ј. Telep & Telg Co. gen.mtg.5s 8 
Chesapeake & Potomac Teleph. CO. . .бв. rt 


ALLIED INDUSTRIES. 


Miscellaneous. 
Late oj Quutution—Apr. 18, 1898. 
A morican Electric Heating. . 68. 500, 000 
Arulngton & Sims Eng. Co. ec — 
*UYrneov & Smith Car G e ВВ *estoscss 
Ca * borundum M fg. Co. 2... ТИТИ, г И LLETIIIIEI 
W orthilngfon Pamp OO E 75,000 
Unlisted Nominal. 


t 
Isaued. Due periods. | Bid. | Asked. 


400,000 |1905 M. & B 
1,500,000 1911 


125,000 |1902! J. 


500,000 1913! J. 
1,091,000 1900! A. 
1,737,000 |1918| J. 
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€LECTRIC LIGHT AND ELECTRICAL MFG. COS. 


ELECTRICITY. [Vow. IV., No. 15. 


NOTES FOR INVESTORS. 


111 Late quotations for copper are: Electrolytic, 11$с.; Lake, 12c., casting, 
с. 


The Consolidated Traction Co. of Pittsburg, has declared a dividend of $1.55, 
payable May 5. 


A dividend of 1 per cent.. payable May 2, was declared on the 18th inst. by 


Тее 136 the directors of the Columbus (O.) Street Railway Company. 
Ke 14 Among the securities listed at the New York Stock Exchange last week was 
102 104 Union Elevated Railroad Company of Chicago—$5,000,000 capital stock. 
ani 103 T he annual stockholders’ meeting of the New England Telephone & Telegraph 
Bo Dub Company will be held May3 in New York. Books closed April 1 will reopen May 3. 
100 — 102 The directors of the Springfield ( Mass.) Street Railway Company have voted to 
оре 1012 ask the Railroad Commissioners for permission to increase the capital stock of the 
60 61 road by $300,000. 
113 115 The board of directors of the Sprague Electric Company of New York have de- 
110 111 clared a dividend of 3 per cent. on the preferred stock, payable on May 2 to share- 
103 104 holders ot record on the 18th inst. 


The Massachusetts Railroad Commissioners have approved an issue of $50,000 
additional stock to the Globe Street Railway Company of Fall River for the exchange 
of 500 shares of the Fall River Street Railway Company. 

The bill to give the Gas and Electric Light Commission supervisory powers over 
telephone companies in Massachusetts was defeated in the House by a vote of 84 to 
77, and by a heavier nay vote on the 13th inst. it refused to reconsider, 

The Municipal Assembly of St. Louis has passed the franchise granted to the 
Central Traction Company over the mayor's veto. It is announced that application 
will be made for a writ of quo warranto to vacate the franchise. 


118 ud Е { Я А В 

ax | 117 A Philadelphia press special says: ‘‘ Traction interests throughout the country 
102 continue to show gratifying gains in earnings. Such gains are very welcome to 

127 129% Philadelphia financial interests which have been pioneers in nearly all leading street 


railway systems in the country outside of Boston.“ 


100% u Two deeds have been filed in the Register of Deeds office, Kalamazoo, Mich., 

ee 25 conveying all the property, equipments and franchises of the Citizens’ Street Rail. 

100% 110 way Company tothe Michigan Traction Company. The Michigan Traction Com- 
ev 


pany assumes the $60,000 bonded indebtedness of the old company. 


The Private Bills Committee of the Ottawa (Can.) Legislature has passed the 
bill increasing the capital stock of the Hamilton and Lake Erie Power Company 
from $1,000,000 to $3,000,000. The power is to be obtained from the Welland river 
to furnish power and light to Hamilton, Brantford and others places in Canada. 


The directors of the North Chicago Street Railroad have decided to issue $1,320,. 
000 stock, inereasing the amount outstanding from $6,600,000 to $7,920,000. The 
total authorized stock issue is $10,000,000. This additional stock will be offered at 
par to stockholders of record April 25th. It will be used to retire outstanding cer- 
tificates of indebtedness. 


Oscar Johnson of Corona, N. Y., got a verdict of $20,000 against the Brooklyn 
Heights Railroad Company in the Supreme Court in Long Island City on the 17th 
iust. Ile sued for 825.000 because of injuries received оп January 8, 1897, when & 
wagon which he wasdriving was run into by a trolley car and he received injurias 
which will make him a cripple for life. 


The proposed route for a street railway between Elizabeth and Plainfield, N. J., 
is being surveyed and property lines secured. The franchise will be advertised and 
sold to the highest bidder at an early date. The offer of $100,000 by John Kean is 
the first on thelist. Itis believed that the bids will reach $200,000, The route will 
be twelve miles loug and will parallel the Central Railroad tracks. 


A dispatch from New Haven to the New York “Commercial” intimates that 
the Consolidated Road has under consideration a plan to equip the railroad between 
the cities of New Haven and Derby with electricity. The road is about ten miles 
long and connects Ansonia, Derby and Shelton with New Haven. 


The directors ofthe Albany Railway, Albany, N. Y., at their monthly meeting 
on the 15th inst., elected William J. Walker, of the firm of Walker & Gibson, a direc- 
tor in the place of J. Irving Wendell. The directora at the same meeting declared 
the regular quarterly dividend of 13 per cent., payable May 2. Books close on April 
21 and reopen May 3. 


At Detroit, Mich., on the 12th inst. Circuit Court Commissioner Hurst sold 
twenty bonds of the Detroit Motor Company uuder an order of the Supreme Court. 
The bonds were bid in by J. Hudson, receiver of the Third National Bank, at 30 
ceuts on the dollar. There were also sold 20 interest coupons of other bonds, which 
brought $180. These were all held as security for some notes at the time Mr. Hud- 
son was appointed receiver of the bank, 


It is understood in Philadelphia that the owners of the Northern, West End 
and Southern Electric Light companies, the only remaining indepeudent companies 


16% е in that city since the Pennsylvania Heat, Light & Power Company consolidation, 
d have agreed to go into the consolidation. They will form part of the Pennsylvania 
Manufacturing, Light & Power Company, which has taken over the consolidated 
company. ‘The terms are said to be favorable. Holders of the Northern were of- 
105 .. fered, itis stated, $16 cash or 812 in the Hamilton Company bonds and 25 shares of 
SERO е Hamilton stock at $1. The Hamilton Company was one that went in under the 
SES ee en former consolidation. "The Northern is in some respects the most important of the 
three companies named. 
1145 2d Gov. Black has signed Assemblyman Eldridge's bill extending from ten to fifteen 
1] | 112 years the time within which certain railroads must complete their roads. The bill 
103 | .... apparently applies only to the South Brooklyn Railroad & Terminal Company, of 
60 61 which John W. Ambrose is president, W. Bayard Cutting treasurer, and Francis H. 
Ernie Bergen secretary, all of New York City. The company has built that part of its 
75 90 road, about a mile long, running from New York Bay at foot of Thirty-eigbtb stieet 
— | to Ninth avenue, which is operated by the Brooklyn, Bath & West End Railroad 
Company, which in turn is operated by the Nassau Electric road in Brooklyn. The 
South Brooklyn Company also has the right to construct about eight miles of road 
through the former towns of New Utrecht, Flatbush, Flatlands and the Twenty- 
sixth Ward of Brooklyn to the westerly line of Jamaica. The time witbin which 
this part of its road should be completed has expired, and under this bill is ex- 
100% 104 tended. 
108 |... The Kings County Traction Company of Brooklyn went out of existence on the 
10354 11th inst. by a unanimous vote of its stockholders that it be dissolved. Its assets will 
he sold and the proceeds will be divided among the stockholders. The company 
five years ago organized and purchased on а capitalization of $4,500,000 the property 
of the Brooklyn Traction Company, which consisted of the capital stocks of the 
Atlantic Avenue and Brooklyn, Bath & West End Railroads. These roads were in 
April, 1896, leased to the Nassau Electric Railroad Company for 969 years for $150,- 
15 19 000 annually, to 1898, and $180,000 thereafter, all charges to be paid and $500,000 іш. 
P provements to be made by the lessee. The Kings County Traction Company 58 
ae ud since then received the rents and distributed them among the stock holders, and saw 
ii н that the conditions of the lease were carried out. This accomplished, it was, in 
— the wisdom of the board of directors, expedient to dissolve the corporation. 
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NEW AW YORK, APRIL 27, 1898. 


. EDITORIAL NOTES. 


The Navy Department is 
said to have under consider- 
ation plans for а oruiser 
which, so far as speed is oon- 
cerned, i$ is thought will 
outclass anything afloat. The inventor of this new 
form of vessel, Mr. Richard B. Painton, claims that 
by the aid of electricity һе will be able to propel 
such a oruiser at the rate of forty knots an hour. 
The general details of this invention have as yet not 
been made public, but it is known that eleotricity 
will be the motive power, and instead of using a triple 
screw, as is now customary, Mr. Painton proposes 
to employ any where from ten to sixteen independent 
propellers. Moreover, the plaus which are now in 
the bands of the Navy Department call for a oruiser 
about 600 fect in length. In an ordinary vessel of the 
above dimension the propeller shafts would neces- 
sarily be in the neighborhood of 300 feet long, and 
consequently the vibration something terrible, to 
say nothing of the possibility of a break occurring, as 
frequently bappens in the case of ocean liners. With 
a view to overcoming this objection, Mr. Painton 
proposes to use exceedingly short lengths of shaft- 
ing, independently operated, so that in the event of 
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one or more becoming disabled through any mishap 


there would still be a sufficient number of propellers 


in working order to drive the vessel through the 


water at a moderate rate of speed. 

It is to be regretted that the details of the eleotri- 
cal machinery by means of which the inventor pro- 
poses to obtain such high speed has not been made 
publio. 

Upto the present, electricity has soarcely been 
thought suitable as the principal motive or propel- 
ling power for the larger type of vessels. This is 
undoubtedly owing to the fact that for a given horse 
power a triple or quadruple expansion steam engine 
would take up less space, and probably weigh less 
than an electrical installation of equal power. 
Storage batteries are out of the question for such- 
uses, although persons not well up in electrical 
subjects frequently wonder why our ocean gray- 
hounds are not propelled by some such method. It 
may interest some of our readers to know that a 
vessel requiring an average of 10,000 horse power 
to propel it across the Atlantic would be obliged to 
carry, were storage batteries alone made use of, 


324,480, 000 pounds of such batteries, or in other 


words, the motive power alone would weigh 162,240 
tons. The storage battery unquestionably has its 
ephere of usefulness, as for instance in regulating 
the pressure in central stations during fluctuations 
in the load, or as a means of meeting sudden extra 
demands for current which might unexpectedly 


thing unparalleled, 
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arise, but asa а и power for the larger class 
of vessels at the present state of the art the storage 
battery is prohibitory. A detailed desoription of 
Mr. Painton’s electrical equipment will therefore be 
looked for with interest. 


ж х + 


At the present time 

Early Applications when electrically-opera- 

of Electricity ted submarine mines 

to Submarine Mines. and torpedoes have 
reached a high state of 

perfection, it may interest our readers to know that 
probably the firs& instance of a submarine mine 
being exploded by the aid of electricity ooourred 
on the Potomac some fifty-six years ago. As Rob- 
ert Fulton was undoubtedly one of-the first, if not 
the first, to improve the torpedo then in use, soSam- 
uel Colt, the inventor of the well-known revolver, 
was the first to make use of an eleotrio battery in. 
firing а mine located under water. In the summer 
of 1842 the United States Government was prevailed 
upon to place an old schooner at Mr. Colt's disposal 
to be experimented upon on the Potomac. In the 
presence of a large number of high Government 
officials, among whom was General Winfield Scott, 
Mr. Colt successfully destroyed the зоһоопег by 
means of a current of electricity from an observa- 
tion tower located on the bank of the Potomac, а 
distance of five miles from the mine. In those early 
days of electricity, this feat was considered some- 
and attracted considerable 
attention in scientific circles both in this country 
and abroad. After the successful completion of 
the test, the inventor asserted that he could ex- 
plode a shell under water by practically the same 
methods at a considerably greater distance. With a 
view to enabling him to carry оп his experiments, 
and perfect bis apparatus, President Taylor, who 
took great interest in such mattere, caused an appro- 
priation of $17,000 to be made to Mr. Colt, with the 
understanding that a more extensive trial of the 
invention should take place at au early date. On 
October 18, 1842, therefore, a well-arranged mine 
was electrically fired by Mr. Colt in New York 
harbor, with equal suocess, in the presence of a large 
gathering of people. The Evening Post of Ootober 
19, 1842, desoribed this interesting event as fol- 
lows: ‘‘ A vast multitude assembled yesterday after- 
noon to witness the explosion of Colt’s submarine 
battery placed under a vessel of 260 tons. The 
North Carolina, seventy-four, about 4 o'clock gave а 
salute of thirteen guns. Immediately afterwards 
the signal for the explosion was given. The vessel 
roee bodily out of the water and then separated into 
fragments whioh were thrown about 7/0 feet into the 
air. The next moment nothing was seen of her ex- 


.cept a few pieces of the wreok whioh were floating 
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on the water and of which the boats lying near has- 
tened to possess themselves. The Secretary of War 
was present in Castle Garden.“ | 
& & + 

The Patent Office in Wash- 
ington bas received through 
the State Department a fall 
report of the Conference of 
the Union for the Proteo- 
tion of Industrial Property 
which was held at Brussels 
in December of Jast year. The report was prepared by 
Hon. Bellamy Storer, Minister to Belgium, and Mr. 
Francis Forbes, the United States delegates to the 
conference, aud is of marked interest. 
present at the conference not only delegates from 
fifteen of the states of the union, but delegates also 
from seven states which have not as yet joined the 
union, among them being Germany and Japan. 
From the active interest which these delegates took 
in the proceedings, it is evident that the aims of the 
union are universally recognized as of the highest 
im portance. | 

Propositions for amendment of the convention, 
submitted by the United States, looking toward 
reciprocity in the matter of fees and the requirement 
of working and the matter of invention belonging to 
certain classes which are patentable in the United 
States but not in various other countries, were held 
by the conference to be contrary to the general spirit 
of the convention, but several solutions of the diffi- 
culties complained of were suggested which would 
not be obnoxious to the convention, such as requir- 
iog of апу inventor who bas applied for а patent in a 
foreign country before applying in the United States, 
first, the payment of the same fees in the United 
States as are required in the foreign country in which 
application was made; second, the limitation of the 
patent granted'in the United States to the invention 
protected by the foreign patent, and third, providing 
that the patent granted in the United States be within 
the time within which working is required in the 
foreign country. 

As the fees exacted in many foreign countries for 
the grant and annual taxes on patents, and the re- 
quirements of working the invention in each country 
in which it is patented are extremely onerous upon 
our inventors and manufacturers, it is believed to be 
but right that foreign inventors who take out patents 
here should not be permitted to obtain these patents 
under easier conditions than they can in their own 
countries. 

The proposition submitted by the United States 
for the purpose of removing any question as to the 
effect upon the right of priority of the amendment of 
an application found necessary in the progress of the 
examination into the novelty of the invention was 
favorably received, but was not incorporated into the 
convention for the reason that it was believed un- 
necessary, it being the opinion of the conference that 
it was ‘‘ incontestable that the restrictions given to 
the original desoription during the preliminary ex- 
amination cannot prejudice the right of priority 
establisbed by Article 4.? This is of importance, as 
it had been generally understood that a United States 
inventor seeking to secure the benefits of the ‘‘ delay 
of priority“ cf seven months under the convention 
must file in the foreign countries the application as 
originally filed here instead of the application in the 
amended form in which it became a patent. Under 
the present understanding of the convention, the 
United States inventor having filed his application 
here may at once offer his invention for sale in a 
foreign country or otherwise bring it to the notice of 
manufacturers there, and yet on making application 
at any time within seven months from the date of his 
application here obtain there a valid patent. 

A proposition to 80 amend the convention that 
patents granted in the several countries shall be 
mutually independent, that is, that a patent granted 
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for fourteen years in one country shall not shorten 
the term of a patent subsequently granted in another 
country in which the normal term is seventeen or 


twenty years, received the support of the United 
States delegates and was adopted by the conference. 


The proposed extension of the delay of priority ” 
to one year, the proposition that patents worked to 
the extent required in the country of origin should 
not be forfeited for non-working in other countries 
for at least three years from the grant of the patent, 
and certain propositions relating to trademarks, were 
discussed very fully, but had to be left to be settled 
by correspondence. 

With the report is a statement of the inventions 
excluded from protection in a number of foreign 
countries, and a statement of the requirements as to 
working the invention exacted in certain other coun- 
tries. In some countries the failure to manufacture 
the invention in the country within one year invali- 
dates a patent granted on the invention. In others 
two years, or even three years, are allowed, and im- 
portation of goods made under the patent is prohib- 
ited. This means that the manufacturer of an Ameri- 
can invention must establish factories in each of these 
countries or give up patent protection in them, 
which, as can readily be seen, is а very onerous 
requirement. 

In relation to the matter above referred to, Repre- 
sentative Hioks, chairman of the House Committee 
on Patents, has introduced a bill authorizing the 
President to appoint three commissioners whose 
duty it shall be to revise and amend the laws of the 
United States concerning patents, trade and other 
warks, and trade or commercial names, which shall 
be in force at the time suoh commission shall make 
its final report, so far as the same relate to matters 
contained in or affected by the convention for the 
protection of industrial property concluded at Paris, 
March 20, 1883, the agreements under said conven- 
tion concluded at Madrid, April 14, 1891, and the 
protocols adopted by the conference held under such 
convention at Brussels, 1897, and the treaties of the 
United States and the laws of other nations relating 
to patents, trade and other marks, and trade or com- 
mercial names. The commission is to report to 
Congress at once, and the report shall be so made as 
to indicate any proposed change in the substance of 
existing law, and sball be accompanied by notes 
which sball briefly and clearly state the reasons for 
any proposed change. 
companied by references to such treaties and foreign 
laws relating to patents, trade and other marks, and 
trade or commercial names, as in the opinion of the 
commission may affect citizens of the United Stater. 
The work of this commission should interest every 
inventor and mancfacturer in the United States, 


Under the Searchlight. 


Notes and Comments on Various Topics. 


MR. WILLARD E. CASE, vice-president of the New 
York Electrical Society, has addressed a letter to 
Prof. F. B. Crocker of Columbia University which is 
worthy of prompt consideration. The letter is as 


follows: 

In view of the fact that the efficiency of electrical fight. 
ing equipments on land and s2a will form a vital factor in 
the present war, І would submit to you as the representa- 
tive of the Electrical Department of Columbia University 
and as a member of the council of the American Institute 
of Electrical Engineers, the following suggestion: That 
the professional and skilled electricians of our universi- 
tles, colleges and electrical societies shall form themselves 
into a body which shall supplement the electrical corps en- 
gaged in active work on the water and fin the field, to be 
available to the Government for expert advice in all mat- 
ters relating to the utilization of electricity in naval and 
military operations, thus adding to the present regular 
expert electrical resources of the Government. 


€ * + 
IT is stated that an Eleotrical Trust is now being 
formed a6 Geneva, Switzerland, backed by German 


The report shall also be ас: 


and English capitaliste, Let us hope this new oom- 
bination will be run on principles very different from 
those of our own Eleotrie Trust. 


& ж + 
We Told You So. 


In our April 6 issue we published the following 
under the heading ok War on General Eleotrio "': 

A leading official of the General Electric Company 
says: It is true that we have received some contracts 
from the Government for special work, but the amount of 
money involved does not begin to compensate us for the 
loss of contracts which we undoubtedly would have re. 
ceived ifthere were no disturbance to general business 
from the Cuba trouble. Where we get one contract from 
the Government І may say we lose ten from syndicates 
which were contemplating new work of various kinda 
Boston News Bureau. 

„If the rumor of war is affecting the business of 
the General Electric Company, as the above state- 
ment leads one to believe, the holders of the preferred 
and common stock will be obliged to gird up their 
Joins for another long and patient wait if war actually 
breaks out. Such an event would make an excellent 
excuse for postponing the rumored settlement in- 
definitely.“ 


The New York Commercial of April 22 now tays: 


The stockholders of the Genera! Electric Company will 
hold their annual meeting in Schenectady on May 10, 
Transfer books closed April 13 and will reopen May 11. It 
is reported that the plan for financiering the accrued divi- 
dends on the company’s preferred stock would be laid 
aside fur the present and not come up at the meeting, 

The above bears us out in our statement of April 
6, and, as we correctly prophesied, another long wait 
would seem to be in order. What a fortunate thing 
it is—for some people—that war broke out! 


& & * 


ELECTRIC fountains are no longer the exolasive 
features of summer parks and summer resorts, 
but the public are to be treated to their beautiful 
effects in the everyday walks of life. Paris has 
taken the initiative and is installing electrio foun- 
tains in several of the most frequented parks, says 
the Pittsburg Dispatch. The fine fountains in tbe 
Place de la Concorde and those which mark, the 
entrance to the Avenue de l'Opera, Placedu Tbéátre 
Francaise have just been fitted with lamps trans- 
forming them into luminous fountains. The latest 
trials have shown that it is sufficient for рола results 
to put in the bottom of the fountains water-tight 
boxes with glazed openings containing from 1,500 to 
2,000 caudle-power of incandescent lampe, the light 
from which is converged and thrown upward by 
lenses, The glass covers are colored lightly with a 
golden yellow. The result given is said to resemble 
а cascade of diamonds and topazes lit by the sum- 
mer sun. 

х & ** 

THE following notice has been posted in the Gen- 
eral Electric Works in Schenectady. 16 will be no- 
ticed that it is more guarded in its promises than in 
its grammatical construction : 

If employes of the company are called by the Govern- 
ment for service it will be the intention and desire of the 
company to re-employ them at the expiration of their 
term of Government service if they shall not then be in- 
capacitated for duty. 

х х ++ 
New Electrio Incandescent Lamp. 


The following is an extract from a letter of Dr. 
Johannes Horowitz, from Vienna, in the N. Y. Times. 

Another great success appears likely to be scored by the 
inventive spirit which of late years has been busying itself 
with the discovery and utilization of new sources of light. 
In learned circles in Berlin almost а year ago it was re 
ported that a Goettingen professor had succeeded in pro- 
ducing incandescent light in an entirely new manner. 
Further details of this discovery made by Prof. Nernst 
have come to hand, and he is said to have sold his rights 
to Messrs. Siemens & Halske for 5,000,000 marks. In his 
new lamp the professor uses, not a thin carbon thread 
which is made ёо glow in a globular glass vessel, as has 
always been the case with glow lamps hitherto, but 80- 
called *' bad conductors,” auch as magnesium, lime, zircon, 
etc. These bodies will bear very high temperatures with- 
out melting; but heat greatly increases their conductive 
power. Prof. Nernst's invention 1s based on these quali. 
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ties, Theiucandescent body isa hollow cylinder about 8 
milimeters long and 1 millimeter broad, consisting of 
burned magnesium, which is connected with an alterna- 
ting current of low voltage that causes it to emit light. 
This new lamp is said to produce far more light in propor- 
tion to the consumption of electricity than do the lamps 
now in use. With the Nernst lamp one watt suffices to 
produce a light of 1.04 candle power, whereas with an 
ordinary incandescent lamp one watt produces only 0.40 


candle power. 
жх 3 + 


Electric Lighting in Cuba. 


From all accounts the electrio lighting and gas 
companies have been among the worst sufferers in 
Cuba. The Spanish Government is conducting its 
operations almost entirely on credit, aud as a result 
money is very scarce throughout the island. In the 
cities the gas companies and the electrio light com- 
panies can oolleot nothing. If they press for pay- 
ment, their plants are threatened by the Government 


with confiscation. 
& 9X + 


Omitted the Dynamo. 


The Columbus, O., Journal is responsible for the 


following rather remarkable statement : 

Bids for equipping the new municipal clectric light plant 
were opened by Secretary Fanning of the board of public 
works Wednesday afternoon, There were 23 of them, for 
various portions of the machinery. Most of the interested 
companies were represented. There were bids for boilers, 
engines, poles, wire and everything else that goes to make 
up the equipment ofan electric light plant but the one 
thing more important than all—the dynamo. 

Mayor Black and Director of Public Improvements 
Jacobs were nota little surprised when no bids for a dy- 
пашо were received. And the bidders for the rest of the 
equipment were, or professed to be, at a loss to account for 
it. There were representatives of several electrical manu- 
facturing companies present during the opening of the 
bids, but they remained on the fringe of the crowd and 
were merely onlookers. 

The city administration thinks the reason no bids for a 
dynamo were received is because the electrical companies 
have combined and entered into a conspiracy to prevent 
the equipment of the plant and the inauguration of munic- 
ipal ele.tric lighting in Columbus. But, however this may 
be, the administration does not intend to be balked in the 
consummation of the project. An advertisement for bids 
for a dynamo will in all probability be published, and then 
in the event there ія no response, the purchase will be 
made through other channels, of which the electric com- 
bine, if there is really such a thing, will be in ignorance. 
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American Institute of Electrical Engineers. 


The 124th meeting of the Institute will be held at 
12 West 31st street, New York City, on Wednesday, 
April 27, at 8 o'clock Р. M. 

А paper will be presented by Prof. W. E. Golds- 
borough of Lafayette, Ind., entitled ‘An Economy 
Test of a Central Station." Also a paper by Charles 
J. Reed of Philadelphia, Pa., on ** A Novel Form of 
Thermo-Electric Battery." This paper will be ac- 
companied by experiments with the apparatus de- 
scribed. 

Applications have been received from the following 
candidates for associate membership, and will be 
acted upon by Council at its meeting May 17, 1898: 
Felix L. Cadou, Washington, Ind.; Johnston Liv- 
ingston, Jr., Islip, N. Y.; Thomas Dempster, Sche- 
nectady, N. V.; Wallace R. Turnbull, East Orange, N. 
J.;D. B. Heilman, Reading, Pa.; James H. Winfield, 
New Glasgow, N. Y.; Fred. W. Wood, Los Angeles, 
Cal.; Howard Joslyn, Seattle, Wash.; Irving A. 
Taylor, Brooklyn, N. Y.; Paul Letheule, Schenec- 
tady, N. кела ЖЕ Mahony, New York. 

Members who desire to present papers for the 
General Meeting, Omaha, Neb., June 27-29, are re- 
quested to communicate with Mr. Herbert Laws 
Webb, 15 Dey street, chairman of the Committee on 


e and Meetings, or with Seoretary Ralph W. 
оре. 


Demonstrating the Use of Submarine Mines. 


Mayor II. J. Smith, of Pompton, N. J., one of the 
best known experts in the world in submarine ex- 


-Plosives, mines, eto., has very kindly tendered his 


services to the Electrical Exhibition management 
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for the demonstration in a special tank of the man- 
ner in which harbors are protected, ships blown up, 
etc., aud some of his ingenious apparatus has been 
loaned for this interesting work by Mr. C. Mo- 
Laughlin, of J. H. Bannell & Co. This will proba- 
bly be one of the most attractive features of the 
show. 


Personal. 


Mr. W. F. Osborne, who is well known in the elec- 
trical field as the Eastern manager of the Western 
Electrician, announces that on Мау 1 he will sever 
his connection with that publication to accept 
the position of business manager with the National 
Provisioner, a leading weekly newspaper devoted to 
the large packing, refrigerating, cotton-seed oil mand- 
facturing and tannery interests of the country. We 
heartily wish Mr. Osborne success in his new under- 
taking. 


THE ELECTRICITY SUPPLY OF LONDON. 


Before the Institute of Civil Engineers, London, 
on April 6, a paper was read by Mr. Arthur Н. 
Preeoe, of which the following is an abstract : 

The supply of electricity on а commercial scale 
had been started in London after the passing of the 
Act of Parliament in 1888 which amended the Act 
of 1882, principally by extending the date for com- 
pulsory sale to the local authority from 21 years to 
42 years. In 1888 many companies applied for Pro- 
visional Orders, and, in determining which were to 
be granted powers, and the districta over whioh the 
powers were to extend, the Board of Trade decided 
that competition would be advantageous to the pub- 
lic, and that it was advisable to allow one direct- 
current system to compete with one alternating- 
current system. 

There were now in London eleven important com- 
panies and five Vestries supplying electricity, and 
three other companies and three Vestries were tak- 
ing steps to start works. The capital invested in 
the industry amounted to £6,000,000, and plant was 
installed to the extent of 80,000 HP., the equivalent 
of 2,000,000 8 cp. lamps being connected to the 
mains. The total annual revenue was £800,000 and 


‚ the total annual expenditure £450,000. 


Of the systems for supplying electricity in London, 
the alternating current was applicable to large areas 
where consumers were scattered, and it enabled the 
generating works to be established by the riverside, 
or where laud was cheap and coal was easily unloaded. 
The undertakings using this system were the City of 
London Company, the Metropolitan Company, the 
London Electric Corporation, the County of London 
Company, House to House Company, Hampstead Ves- 
try, Islington Vestry and Hammersmith Vestry. 
The direct-ourrent systems were divisible into two 
classes, the high pressure and the low-pressure. In 
the former rotary transformer3 were used to reduce 
the high pressure to a low pressure, while the Jatter 
produced and distributed electricity at the same 
pressure at which 1% was supplied to consumers. The 
direct-current systems were applicable to compact 
areas, aud, with the use of high pressure, to scat- 
tered or isolated compact areas. The chief advan- 
tages of the direct-current system were the possibil- 
ity of using storage-batteries, which could not be 
employed with the alternatipg-ourrent systems, 
greater efficiency in distribution and greater adapta- 
bility to motive power. The undertakings using the 
system were the Chelsea Company (high pressure), 
Charing Cross and Strand Corporation (high pres- 
sure), the Westminster Corporation, the St. James's 
and Pall Mall Company, the Kensington and 
Knightsbridge Company, the Notting Hill Com- 
pany, the St. Panoras Vestry and the Metropolitan 


Company (at one works). 


The generating works of the several undertakings 
in London oontained many interesting features. No 
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less than twenty different works had been erected. 
The boilers used comprised the water-tube, marine, 
Lancashire, and miscellaneous types; but the prefer- 
ence for the water-tube boiler was very marked. 
The works were liable to sudden demands through 
{орв, and the quick-steaming properties of this type 
of boiler were of great advantage. The boilers were 
fired chiefly by hand with Welsh coal, but in the 
works of the City of London Company and the 
County of London Company mechanical stokers and 
cheaper coal were used. The use of extensive вув- 
tems of steam-pipes was now being dispensed with. 
The multiplicity of valves was unnecessary, and the 
number of valves was being reduced, and arrange- 
ments were made as simple and with as few joints as 
possible, 

The present tendency was towards engines of the 
marine type for large outputs. The high-speed en- 
gine was not used for larger powers than 750 HP. 
Some engineers, however, found engines of 350 HP. 
sufficiently large and the most convenient unit to 
adopt. The dynamos were similar in most works, 
and were always connected direct to the engines. 
Storage by secondary batteries was not extensively 
employed in London, as their maintenance һай 
hitherto proved expensive. Buta few works used 
them entirely for maintaining the supply after mid- 
night, and in the daytime in summer. The author 
gave tbe results of a test of a small marine engine 
and alternator, showing the combined efficiency to be 
85.5 per cent. The question of vibration had been 
of great importance in many works; no cure һай 
been found effective when once vibrations were set 
up. High-speed engines must have three cranks to 
be free from appreciable vibration. 

The favorite methods of distributing eleotricity 
were to transmit current at a high pressure in heavily- 
insulated cables in iron pipes, and current at a low 
pressure in insulated cable in stoneware conduits or 
in cables heavily armored and laid direct in the 
ground. Rubber was now little used, paper and jute, 
impregnated with insulating compounds, having been 
extensively adopted. 

The industry was growing so rapidly that most 
undertakings bad to seek new sites for generating 
works, and the tendency was to erect Jarge works on 
the outskirts of London, where coal could be con- 
veniently brought to the site, and where water could 
be obtained for condensing. The powers granted 
under Provisional Orders were limited as regards the 
compulsory purchase of land, and further powers 


were being sought by some companies from Parlia- 
ment, so that they might be placed on the same foot- 
ing as railway companies. No less than 40,000 
HP. is now being installed in London in order to 
meet the demand for electricity in the immediate 


future. 


A 100-Mile Transmission Scheme. 

Aecording to the Frankfurter Zeitung a scheme has 
been worked out in Stockholm for the utilization of 
part of the 100,000 HP. running to waste in the 
waterfall of Eltkarleby, 100 miles from that oity. 
The idea of transmitting a part of this power to 
Stockholm has exercised the minds of the citizens for 
some time past, and bas within the last few months 
assumed а more practical form, several engineers and 
electricians having been commissioned to work out a 
detailed ssheme. This project is now ready. It is 
proposed to utilize in the first instance “ only 20,000 
HP."' of that available, and the estimated cost of the 
installation works out as follows: Power station, 


including all the necessary works and machinery, 
£178,000; ; transmission line, £237,000; buildings and 
transformers in Stockholm, £29,000; making a total 
of £444,000. A loss of 5,000 HP. ‚1з estimated so that 
15,000 НР. would be available in Stockholm. This 
is to be sold at 41s. 5d. per horse-power per year, 
making an aggregate revenue of £33,300 per year. 
Without making any allowanoe for working ex- 
penses, our contem porary naively remarks that this 
yearly revenue capitalized at 4 per cent. is equivalent 
to £833,000 and that there is a consequent gain of 
nearly £400,000 to the State, — Electrician, London, 
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THE ELECTRO-CHEMICAL AND ELECTRO- 


METALLURGICAL INDUSTRIES OF EU- 
ROPE. 


BY JOHN В. С. KERSHAW, Е. 1. С. (LONDON). 


Chapter XVIII.—Antimony, Chromium, Magnesium 
and Nickel. 

In this chapter it is proposed to give some account 
of the processes that have been used, or are now 
being used, for the production upon an industrial 
scale of the four metals named above. 

Only two of these metals—antimony and nickel— 
are of much commercial importance, and in the cage 
of the other two, one manufactory could easily вор. 
ply the present werld’s demand; but the electrolytic 
methods for the production of these metals are still 
of interest as exemplifying the point, often noticed 
in previous chapters, that it is the greater conve- 
nienoe, and purity of the products, of the electrolytio 
methods, rather than their greater economy, that has 
caused them in many cases to supersede the older 
methods. 

Owing tothe secrecy which is always observed 
when a process is worked in one or two places only, 
aud to the absence of all inducements to publish 
details of the apparatus or procedure used, the facts 
given in this chapter will necessarily be less full and 
complete than has been the case in the preceding 
chapters of the series. 

Antimony.—One of the earliest attempts to sepa- 
rate this metal from a solution of one of its salts by 
electrolysis was made by Gore in 1858. An aqueous 
solution of antimony trichloride containing excess 
of hydrochloric acid was used as the electrolyte, 
witb a cathode of copper and an anode of antimony. 
In place of the metallio deposit which he expected, 
he obtained a compound of antimony and antimony 
trichloride, known as explosive antimony " on ac- 
count of its property of decomposing witb explosive 
force when rubbed. The deposition of metallic 
antimony from its solutions upon a commercial scale 
remained in abeyance for many years after this date, 
and it is only recently that the appearance upon the 
market of thin plates of the metal of extreme den- 
sity has proved that some of the difficulties in the 
production of metallic antimony by electrolytic 
methods bave been overcome. These plates, ао- 
cording to Borchers, bave been made by the Austrian 
branch of Siemens & Halske, but no details of the 
Place of production, or the quantity produced, have 
yet been made public. The process patented* by 
Siemens & Halske for the electrolytic extraction of 
antimony from its ores has most probably been used 
for the production of these plates, and the following 
brief account of it may therefore be given. 

The process depends upon the solubility of anti- 
mony sulphides in solutions of sodium or potassium 
hydrosulphide, and the use of the electric current to 
deposit the antimony as metal from such solutions. 

The chemical and electrolytio reactions which 
occur are as follows: 

1. 50,5, + 6NaHS = 2Na,SbS, + 3H,S 
2. Na,SbS, = 3Na+ SbS, 

3. 6Na+6H,Q = 6Na0OH + 6H 

4 SbS, + 6H = Sb + 3SH, 

5. ЗМаон + 35H, = 3NaHS + 3H,0 

The solution of the antimony sulphide by the sol- 
vent, represented by equation (1) takes place in a 
leaching vat, in which the crushed ore is treated 
witb tbe solution of sodium hydrosulphide. 

"The solution is then separated from the residuum 
in a filtering vat, and is run into the electrolyzing 
vat where it is subjeoted to electrolysis. 

Equation (2) shows the direot products of the 
electrolysis, while equations (3), (4) and (5) show 
the secondary reactions which immediately follow, 
апа produce as a final result—antimony at the cath- 
ode and sodium hydrosulphide at the anode. If 
desired, the electrolysis can be carried out with a 
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solution of sodium chloride in the anode chamber 
of the depositing cell. In this case, free chlorine 
will be obtained at the anode, and by suitable 
arrangements it can be collected and used for open 
ing up refractory ores. 

Borchers, who bas designed an apparatus for de- 
positing antimony from the same solution, states 
that an EMF. of between 2 and 21 volta is sufficient 
to give a current density of from 4 to 5 amperes per 
square foot. 

The greater number of antimony ores can be 
easily dealt with by the present furnace methods of 
reduction, and 1% is only in connection with refrac- 
tory ores, or with furnace mattes, that the electro- 
lytic method is likely to develop. At present it is 
hardly of апу industrial importance; and it has 
only received mention because electrolytic antimony 
bas been put upon the metal market in Europe. 

Chromium.—'This metal was first obtained by eleo- 
trolytic methods by Bunsen in the year 1854. He 
used a solution containing both chromous and 
chromic chlorides, and he was surprised to боа that 
by varying the current density employed be could 
obtain either hydrogen, chromium, sesquioxide, 
chromium trioxide, or metallic chromium at the 
cathode. This historic experiment showed the im- 
portant part played by the current density in deter- 
mining the final products of the electrolysis. More 
recently Moissan, the distinguished French chemist, 
has obtained chromiuin by a method that is purely 
chemical in character, though electricity has been 
used to produce the heat required. Moissan heated 
chromium sesquioxide with carbon, in his electric 
furnace, and in this way obtained reduction of the 
oxide by the carbon, and the production of metallic 
ohromium. 

The metal is now produced commeroially by the 
„Elektro Cbemisoche Werke," Bitterfeld, but no 
details of the process or apparatus used have been 
published. The writer believes, however, ар it ia 
produced by a method based upon that of Moissan, 
though doubtless the details of the process and of 
the furnace construction differ from those used by 
Moissan himself. It may be added that the honor of 
the discovery of the fact that all oxides could be 
reduced by carbon at the temperature of the electric 
furnace is shared with Moissan by Borchers, though 
it was Moissan alone who systematically investigated 
electric-furnace reactions. 

Chromium is of importance, not only as the metal 
which possesses the highest melting point (it cannot 
be fused in the oxy-hydrogen flame) but also because 
it confers great hardness upon metals with which it 
is alloyed. Though an electrolytic method of de- 
positing chromium from mixed solutions of its sul- 
phate and potassium sulphate has been patented by 
MM. Placet & Bonet (U.S. A. patent No. 526,114) it 
is probable that the demand for metallic chromium 
in the arta will be wholly met by the electro-metal- 
lurgical method that has been desoribed. 

Magnesium.—in the year 1832 Becquerel, one of 
the early experimentere in electro-chemioal science, 
is stated to bave obtained metallio magnesium by 
electrolysis of а concentrated solution of magnesium 
chloride. Magnesium is one of the metals which 
canuof exist as auch in the presence of water, but 
under certain conditions small quantities of the 
metal can be obtiined at the cathode from aqueous 
solutions of the chloride.* There is no doubt how- 
ever that in 1818 Wohler prepared large quantities of 
magnesium by electrolysis of thefused ehloride, aud 
Bunsen in 1854 repeated the experiment, substitu- 
ting however a mixture of ammonium aud magne- 
sium chlorides for the latter salt, on account of the 
greater ease with which it could be prepared. Mat- 
thiessen later used a mixture of potassium and 
magnesium chlorides for the eleotrolysis; and this is 
the method now followed at the Aluminium und 
Magnesium Werke“ at Hemelingen in Germany, 


* Сирке, " Grundzuge der Elektrochemie,“ 1896, p. 150. 


carnallite, a natural product (of the composition 
MgCl, . KCl . 6H, O), being substituted for the arti- 
ficial mixture suggested by Matthiessen. The car- 
nallite is fused in a metal or porcelain pot, by ex- 
ternal heating, and the fused mass is electrolyzed 
with carbon anodes and metal cathodes. The mag- 
nesium as it separates at the cathode collects into 
globules, and falls to the bottom of the vessel in the 
molten state. Reducing gases are led into the pots 
during the electrolysis through openings in the 
covers, but according to Borchers this is an unneoes- 
вагу precaution. An EMF, of 7 to8 volta will suffice 
to produce a current of 90 amperes per square foot 
through the molten carnallite. In addition to the 
factory at Hemelingen, magnesium is produced at 
„Grabau's Aluminium Werke" at Trotha, near 
Halle, and at the '' Elektro-Chemisobe Werke," 
Bitterfeld. Though no details of the process or ap- 
paratus used at these works have been published, 
tbere cannot be any doubt that in principle the pro- 
cess rerembles that used at Hemelipgen, though the 
apparatus in which it is carried out doubtless differs 
in each works. Oettel states that in consequence of 
the adoption of electrolytic methods the price of 
magnesium has dropped 70 рег cent.; in this case, 
therefore, the gain bas been not only in convenience 
and purity of the product, but also in economy, 
Nickel.—This metal was first obtained as a deposit 
upon the cathode of an electrolytic cell by Gabn, in 
the earliest years of the century, before even Davy 
had discovered potassium and sodium by electrolysis 
of their fused hydrates. Nothing further was done 
in connection with the electrolytic deposition of 
nickel until 1862, when the two Becquerels pub- 
lished the account of their researches upon the 
best conditions for obtaining adherent aud homo- 
geneous deposits of many metals, nickel being 
one of the number. The solution which yielded the 
best result in their hands was a neutral nickel sol- 
phate solution. The progress of electro-plating, in 
which for nickel deposits solutions contain ng nickel 
and ammonium sulphates were employed, led to 
great improvements in the coatings of nickel oh- 
tained by electrolytic methods, but it was not until 
recent years that the production of nickel for com- 
mercial purposes was attempted by means of eleo- 
trolysis. The delay in further development was 
caused by the inability to produce ooatings of the 
metal of any considerable thickness; scaling and 
other evils always occurred when a certain point 
was exceeded. Foerster has recently shown that if 
the electrolyte be heated to between 60° and 90° C., 
tough deposits of nickel of any desired thickness can 
be obtained, without the exbibition of any tend- 
ency to scale.* In Europe, so far as the writer is 
aware, there is only one firm producing eleotroiytio 
nickel, namely Gustav Menue u. Cie.“ of Siegen, 
Germany, but in America the Orford Copper Com- 
pany ” and the Canadian Copper Company are 
both producing nickel by electrolytic methods. Ја 
allthese cases the principle of the process used is 
the same. A matte or regulus containing copper and 
nickel produced by ordinary metallurgioal methods 
is used as anode; and a deposition of the one metal 


is effected while the other remains in solution. At 
Siegen, the writer understands that they are using 8 
regulus containing 40 per cent. copper and 30 per 
cent. nickel, and the electrolyte is believed to be & 
solution of copper or nickel sulpbate. If acid, copper 
alone is deposited, while if the solution be neutra 
the nickel will be deposited also. This ат 
has been made the basis of an analytic metho a 
the separation of copper and nickel, во its effec ка 
ness for obtaining a separation of the two meta 
u von an industria! scale is assured. Nickel is one 0 
hose metals for which there is a steady and growing 
d. mand in the arts, and since the separation a Е 
per aud nickel is nos easily effected by 5 е 
metbods of procedure, there would appear e iio 
highly successful future before the electro!) 
nickel industry. f 


* Zeits. f. Elektrochemie, Vol. ТУ, p. 160. 

T The historical notes in this article ас 
from Ahrens’ ** Handbuch der Elektrochemie, 
1836, 
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S0ME RECENT IMPROVEMENTS IN ACCU- 
MULATORS AND THEIR APPLICATION 
TO TRACTION ON COMMON ROADS.* 


BY J. T. NIBLETT. 


( Continued from page 231.) 


FAURE, OR PASTED CELLS. 


Camile Faure, appreciating the inconvenience 
incidental to Plant¢’s electrolytic method of produ- 
oing battery plates, conceived the idea of accelerating 
the operation by applying a layer of chemically-pre- 
pared oxide of lead to their surfaces, and then con- 
verting it into active material by the aotion of an 
electrio ourrent. With this end in view he thinly 
coated lead plates with red lead made into a thick 
paste by the addition of acidulated water. After 
being thoroughly dried these prepared plates were 
placed in a bath of dilute sulphurio acid, and were 
then subjected to the action of an electrio current. 
To prevent the disintegration of the lead salts he 
interposed between each of the plates a layer of 
porous felt or cloth. After passing the electric cur- 
rent through such a combination for some time, 
Faure found that the oxide of lead on the positive 
plate was converted into peroxide of lead, while the 
salė on the negative had been reduced to finely 
divided or porous lead. Owing to the defects which 
speedily developed in Faure's original plates, they 
never came into commercial use. It was found by 
repeated charging and discharging the loose lead sal ts 
permeated through the pores of the porous separating 
medium and thereby induced the formation of what 
is known as lead trees," which short circuited 
and ultimately destroyed the elements. The inert 
porous separating medium therefore had to be aban- 
doned, and the difficulty was overcome by leaving a 
clear liquid space between each plate. Much in- 
genuity bas been exercised by various workers in 
devising methods of holding active material, and 
many of these devices have been made the subject of 
patents. 

Messrs, Sellon, King, Volkmar, Philippart, Parker, 
Swan and others bave each devised methods of hold- 
ing active material on grids, frames or plates. There 
methods, combined with Faure’s original discovery, 


, constitute that group of inventions owned by the 


Eleetrica] Power & Storage Company, and are well 
known shortly as the E. P. S. patents. The elements 
as originally made and largely used by the above 
company were perforated with a large number 
of square apertures, tapered inwards from both sar- 
faces, thus forming a double dovetail. Owing to 
their peculiar shape, the pellets of active material 
tend to key themselves firmly into tbe countersunk 
holes. The metal frames are cast in a metal chil! or 
mould, and when oleaned up the frames are filled in 
with the material to be rendered active. The posi- 
tive frames are filled or pasted? in with red lead 
made into a paste by the addition of a solation of 1 
part sulphurio acid to8 parte о! water. The material 
used for the negative element is litharge mixed with 
sulphuric acid, 1 part added to 20 parts water. When 
dry, the plates are placed in a bath containing dilute 
sulphuric acid, where they are partly formed, or 
what ig known as *' hardened," by means of an eleo- 
tric ourreut. After being hardened, the plates are 
removed from the bath and placed in a suitable frame, 
and their connecting lugs are lead-burned together. 
When treated as above, the elements are fit for sale 
Purposes. In all cases the actual forming is done by 
the purchasers, 

ot late years improvements have been made in the 
original E. P. S. plates. The King - Faure plate, now 
much used, has a series of ledges cast upon it on both 
sides, and these ledges are filled in with the active 
material. Plates made on this principle are much 
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thicker than those originally made, and are said to 
give в greater capacity per pound of plate, The 
acoumulators made by the E. P. S. Company, and so 
extensively used for electrio light purposes, are 80 
well known that they scaroely need further desorip- 
tion here, We shall, however, have occasion to again 
refer to this company’s traction cells later on. 

Since tbe year 18-0 considerably over a thousand 
applications for British letters patent have been 
made for improvements in secondary batteries, chiefly 
of the Faure pattern, and of these some hundreds 
bave developed into fully published patents. The 
great majority of the suggested improvements are of 
a mechanical nature and refer more especially to: 
(1) Methods of accelerating formation; (2) devices for 
preventing disintegration of the active material; (3) 
attempts to construct a mechanically solid cell; and 
(4) means to prevent that great bugbear of all lead 
accumulators—the warping and buckling of the plates 
or grids. 

It is not within the scope of this communication 
to investigate all the attempts made to overcome the 
above-mentioned difficulties, and only a few of those 
batteries now on the market will be considered. In 
addition to the improvements noticed here much has 
been done in this country by Sir Edward Frankland, 
Messrs. Reckenzaun, Drake,Gorham, Barber-Starkey, 
Pitkin, Bristol and others. On the Continent, 
Messrs. Reynier, Tommasi, Gadot, Hagen, Jacquet, 
Payen, Laurent-Cely, Pollak and Blot are eacb 

oredited with improvements; while Messrs. Brush, 
Eickemeyer, Ernst, Carpenter, Knowles, Hering, Gib- 
son, Currie, and Winkler, in America, have modified 
with some amount of success either Planté's or 
Faure's original inventions. 

A form of accumulator which has been received 
with much favor on tbe Continent is known as the 
Tudor.“ Of late years this form of cell has been 
introduced into this country, and is now manufac- 
tured by the Tudor Accumulator Company. The 
elements are not of the grid form, but consist of Jead 
plates deeply grooved, made by being passed between 
a pair of suitably-made rollers. The grooves in the 
negative plate are narrower than those on the posi- 
tive. When prepared in this way the plates are 
coated by electrolysis with a thin Jayer of peroxide, 
aud the interstices are then filled in with the usual 
paste of lead oxide. The reason for treating the 
plates in this way is to prevent the formation of sul- 


' phate of lead at tlie janction of the metal holder and | 


the active material. After the above treatment the 
plates are allowed todry and are passed througb 
smooth rollers. This last process closes up the 
grooves and tends to key the active material in. 

According to Prof. Kohlrausch, who made some 
tests of the original Tudor cell, he found that a 
capacity of 1.6 ampere hours per pound of plate was 
obtained by a cell of the following dimensions: The 
weight of the elements was 29.3 lbs., the total active 
suiface of the positive plate was 1.29 square feet, the 
amount of electrolyte was 6 pints. Such a cell was 
stated to have an internal resistance of 0.015 ohm 
when charged, and 0.02 ohm when disobarged. The 
best charging rate was found to be 5 amperes, and 
the discharging rate 6.5 amperes. Asa mean of six 
ordinary charges and discharges a current efficiency 
of over 90 per cent. was said to be obtained. We 
believe that since tbe above test, and owing to im- 
provements made, far better results have recently 
been obtained. 

A waterial for making the elements of secondary 
batteries quite distinct from any of those already 
considered is known as lithanode, The credit of 
devising lithanode is doubtless due to Mr. Desmond 
FitzGerald, whose labor in the field of-clectro-chem- 
istry is well known. Batteries, with improvements 
made on Mr. FitzGerald’s original invention, are 
now made by the Lithanode Electric Storage Com- 
p ny. 

Litbanode is not compressed peroxide of lead, as is 
sometimes supposed; for, however strongly this lead 


248 


^^ LL, ЕЪЕСТАЮІТУ. 848 


peroxide may be compressed. the resulting mass will 
disintegrate when immersed in 8 liquid electrolyte. 
It is produced from litbarge made into а pasty mass 
with a solution of sulphate of ammonia, whioh causes 
the material to set,“ so that it will no longer dis- 
integrate when placed in a flaid. The „forming, 
acoording to the original idea, was performed in а 
bath of sulphate of magnesia. In ordinary practice 
the elements are made up of a number of small slabs 
of lithanode, whose outer edges are V-sbaped. These 
slabs or pellets are arranged іп a casting mould of 
any suitable dimensions, and are placed at such a 
distance apart and from the edges of the casting 
frame as to allow of sufficient space for the requisite 
quantity of metal to run in and impart adequate 

mechanical strength to the completed element. After 

the pellets bave been arranged in this manner, an 
alloy of lead and antimony is run into the interstioes, 

and thus а complete plate is formed. 

Before being cast up the positive pellets are con- 
verted into peroxide of lead in a forming bath; tbose 
for the negative plate are simply dried and oast up 
direct, the lithanode in the latter case being reduced 
to a condition of spongy lead by the ordinary eleo- 
trolytic method. 

Where lightness is a desideratum, as in the case of 
a traction cell, the pellets io the positive plates are 
made larger, while the negative plate is constructed 
of lead gauze, having its outer edge strengthened by 
arim of lead. The gauze is filled in with the pre- 
pared litharge, which entangles itself in the thin lead 
wire, and thus produces a plate of great lightness 
and one little liable to fall to pieces. 

Litbanode may be obtained in varying degrees of 
porosity. For high discharges it is made of a highly 
porous nature, the porosity being produced by in- 
corporating in the material orystals of some salt 
whioh is practically inert and which is dissolved out 
during the forming operation. 

The rate of discharge obtainable from lithanode 
batteries varies between very wide limits, and is 
regulated by the character of the lithanode, whether 
made hard, medium or soft. The ordinary working 
rate of discharge is one-foarteenth of an ampere per 
square inch of lithanode plate, but owing to recent 
improvements very mach higher rates of discharge 
can be obtained. 

The electrical capacity of lithanode, when dis- 
charged at the above rate, is almost exactly one am- 
pere hour per ounce, во that in a lithanode element 
weighing 1 lb. a current capacity of 16 ampere hours 
is obtained. In practice, however, this high capacity 
is never reached. 

Thinking 16 may be of interest I bave prepared the 
following particulars taken from one of the company’s 
most popular types of portable battery : 


Data of Complete 30 Ampere hour Lithanode Batteries, 
including W»od Cases. 


Outside dimensions of |Approxi- 
battery. mate 
No. of Open EMF. gross 
cells. — ~ of battery. weight 
Length. Width. | Height. battery, 
Inches. | Inches. | Inches. Volts. Lbs. 
1 3.75 | 37 2 854 
2 5 12 7 со 6 37 4 15 
8 7.27 7.87 7 00 6 22 
4 9 50 737 7.00 8 29 * 
5 11.60 7.37 70) 10 86 
6 15.75 7.37 7. 0 12 43 
7 15.78 7.37 7.00 14 50 
8 18 00 7.37 7 00 16 565 
9 | 2.2 | 1в7 7 00 18 63% 
10 | 2224 | 737 7.00 20 7034 
T 2436 | 737 7.00 22 7.74 
12 | 26:0 | 937 | 700 24 8454 


äjqZ—Z—Ü—ꝛ — — -—-—-— 
Detailed Particulars of Cell. 


Vulcanite containing cell, 6.25 inches lon 
wide, 9.2» inches high, 10 ounces weight; а ый сва 
(two pistes in each celi), 5 9 inches long, 3.9inches wi e 
0 -Sinch thick, I pound 1% ounces weight; negative ele- 
ments (three plates in each cell), 59 inches long, 8.9 inch 
wide, 0.18 inch thick. 171: ounces weight, Е x 

ои of connectors, З ounces. 

eight of cover, vent plug sealing and separat оха 
Quantity of electrolyte, 15.5 fluid ounces, ON 
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Gfoas weight of complete се 

Normal charging pate: 3 cae кени 
Normal discharging rate, 3 to 4 amperes 
Maximum eafe discharging rate, 9 to 12 amperes 
Approzimate internal resistance, 0.015 ohm. ` 


The data given will give а fair idea of what is 
obtained in actual working with this form of cell. 
Other batteries of larger capacity are, of course, 
made, and as the capacity inoreases, the proportional 
weight and bulk slightly decreases. These batteries 
bave been used extensively for lighting vehicles, 
actuating coils for X-ray photography, and for pro- 
pelling electrio launches and light forms of motor 
oars. 


The Chloride Electrical Storage Syndicate make 
their accumulator plates on a somewhat similar plan 
to that adopted by the Lithanode Company. In this 
case, however, instead of using litharge, chloride of 
lead is employed to make the pellets. The method 
of making chloride plates is somewhat as follows : 
Litharge is dissolved in acetic acid, which gives the 
resultant compound of acetate of lead. By adding 
hydrochloric acid to this solution, chloride of lead is 
precipitated, The precipitate is next passed through 
a filtering press, which equeezes out the acetic acid 
and leaves the chloride of lead in the shape of cakes. 
The cakes of chloride of lead so prepared are dried 
aud put into melting pans with a small percentage 
of zinc. When melted the salt is run into a suitable 
mould, the result being the production of small 
hexagonal pellets. The pellets are next arranged in 
a metal cbill, and an alloy of lead and antimony in 
a molten state and under pressure is forced into the 
interstices, The next process is to reduce the chloride. 
This is done by placing the plates in areduoing tank, 
alternately a cast plate and then a plate of zinc. 
The zinc combines with the chlorine, forming chloride 
of zinc and reducing the lead salt into pure spongy 
lead. Originally both the positive and negative 
elements were made in this way, the spongy lead in 
the positive plate being converted into peroxide by 
the usual electrolytic method. Now, however, fol- 
lowing out the prevailing fashion, tbe chloride plate 
is only used as the negative element, the positive is 
of different construction and is of the Planté type. 
The positive plate, which is cast in a mould, bas a 
large number of holes in it. These are about three- 
quarters of an inch in diameter, and slightly tapered 
outwards on both sides of the plate. Into the cast 
boles are pressed small rosettes of lead. These, 
which exactly fit the holes, consist of lengths of pure 
lead strip gimped and rolled up in the form of small 
coils. When all the apertures are filled in the 
plates are submitted to pressure in a hydraulic press, 
which operation keys in the rosettes. The formation 
is effected by joining up the plates to dummy nega- 
tives and peroxidizing in an electrolytic bath in the 
usual manner, 

Chloride cells are well known and largely used for 
traction purposes in America, and they are very well 
received in this country also. 

A form of cell which is just now exciting much 
attention on the Continent is known asthe ''Marsch- 
ner“ cell. The Marschner battery is at present 
being used on the Dresden tramways, and it is said 
to be behaving in a very satisfactory manner, The 
plates are stated to consist of the ordinary oxides of 
lead, incorporated with powdered amber and an 
essential oil. This mixture is said to set very 
hard, the resultant plate being of a tough metal-like 
nature. On the Dresden car 144 cells of this type 
are being used. Each cell contains 13 plates, and is 
said to weigh only about 28 Ibs. The weight of the 
complete battery is given as 5, 290 Ibs. Its efficiency 
is stated to be over 90 per cent., and if discharged at 
ita normal rate—that is, 65 amperes—an energy 
capacity of 13 watt hours per pound of cell is ob- 
tained. 

When devising cells for traction purposee many 
difficulties have to be overcome. Owing to their 
high initial cost, a small number of cells should 
be made to sufioe, and these should be so оол. 


structed that they will run a vehicle for a rea- 
sonable number of hours with one charge. They 
should be capable of being charged and discharged 
at rapid rates, Above all, they should be able to 
withstand the jolting and jarring incidental to their 
being run over rough and uneven roads, The cell 
should be во constiucted that the wash of the elec- 
trolyte does not remove the active material. 

There is at the present moment an enormous field 
for an inexpensive cell which will combine large 
capacity with small weight and greatsolidity. Some 
form of mechanically solid cell seems to offer the 
best solution for this problem. Some little time ago 
great hopes were entertained that the solidity prob- 
lem had been solved by the introduction of Dr. 
Sohoop’s solid electrolyte. This so-called solid elec- 
trolyte was made by adding silicate of soda to tbe 
ordinary solution, which caused it to set and become 
of а gelatinous nature, In this country some prac- 
tical tests have been made with Mr. Barber-Starkey’s 
method of making solid cells by substituting for the 
electrolyte a mixture of wood sawdust and plaster- 
of-paris, which when set was moistened with dilute 
sulphurio acid. 

The acoumulator known in America av the 
„Hatch“ is of a mechanically solid nature. In this 
case metallic frames are not employed for supporting 
the lead salts, as they are held witbin a porous 
earthenware grid serrated on one side and having 
small equare recesses on the other. Plain lead plates 
are used as conductors, and these are bedded on the 
moist lead salts. According to this arrangement 
there is no olear liquid space between the elements, 
as the serrated eartbenware plates touoh one another 
and are so placed that the ridges on one plate are 
placed at right angles to those on the other. Wooden 
clamping plates with india-rubber bands placed 
around them are fixed on the outside of each end 
element, and these serve to give the requisite elas- 
ticity. The ''Pumpelly ” cell is another American 
production, and in this case the mechanical solidity 
of the cell is arrived at by inserting plain, thick, 
porous earthenware plates between the elements. 
In this case, however, the plates are placed horizon- 
tally instead of vertically ав in the Hatoh." 

One great drawbaok to the employment of а vis- 
cous, gelatinous, or semi-solid eleotrolyte arises from 
the fact that when suob substances are interposed 
between the plates no free circulation of the liquid 
is possible. In all secondary batteries, as already 
shown, the activity of the elements depends entirely 
upon chemical action, and as the electrolyte is a 
medium through whioh all these reactions occur, it 
seems highly probable that anything which prevents 
its free access to the active material, or in any way 


impedes its circulation, must be detrimental, aud . 


consequently lead to loes of efficiency and ca- 
pacity. 

Some few years ago, having in view the ad vantages 
likely to be derived from the employment of a me- 
chanically solid cell, for traction purposes, tbe author 
gave some attention to this particular form of battery, 
and a number of cells were const ruoteil baving this 
object in view. In most cases the elements consisted 
of a highly cellular ma:s of active material, which 
was capable of absorbing a sufficient quantity of elec- 
trolyte for the due performance of all the necessary 
chemical actions. Between each mass of active ma- 
terial was inserted a thio, highly porous, inert dia- 
phragm, which was not found to materially inorease 
the internal resistance, and eerved to complete the 
solid cbaraeter of the cell. A large number of dif- 
ferent combinations with various kinds of active 
material were tried. Owing to the cellular nature 
of these elements the liquid contained in the mass 
continually ciroulated, the slight evolution of gas 
which ocourred during both the charging and dis- 
obarging operations being quite sufficient to effect 
this. The active material was in all cases so placed 
that it could not be dislodged. It was found that the 
cellular character of the electrodes gave them a 


peouliar power of regulating their own internal re- 
sistance, for if the cell was being charged at too high 
а rate, or when 16 was on the point of being fully 
charged, the gas generated tended to drive the liquid 
out of the pores of the electrodes and remained im- 
prisoned therein, thereby greatly inoreasing the 
resistance and stopping the flow of current. On the 
discharge, the occladed gas appeared to re enter into 
the chemical combination and allow the liquid to 
refill the pores, thereby exposing more active surface. 
Little or no commercial use was made of this plan 
of construction, as at the time the author's attention 
was diverted into other chaunels, and the matter was 
dropped. 

Probably no individual type of secondary cell will 
be found to answer for the very varied and ever-in- 
creasing purposes to which this class of apparatus is 
now being applied, and it follows that some form of 
specialization must occur. 

For central electric light stations, or for such work 
as leveling ap the loads on electric tramways, where 
moderately constant work is required, a battery 
whose weight is large, or whose bulk is great, may 
be safely used. For self-contained eleotrio light in- 
stallations, weight and space occupied by the bat- 
tery is of some moment; and where intermittent 
charging only is resorted to, absence of local action 
is desirable. The battery, under these circamstancs 
may have to stand idle for considerable periods, and 
it would not do for it to lose its charge while thus 
waiting. For traction purposes, where charging 
each day, or even several times per day, may be 
practiced, local action is not such an objection, and 
the loss sustained thereby may be neglected. For 
some forms of vehicles, such as broughams, dog-carts, 
tricycles and the like, which may be only occasion- 
ally required, and may have considerable waits be- 
tween the periods of use—waits which may extend 
over days and even weeks—the absence of local 
action is essential. А fifth olass of apparatus in 
which storage batteries are now playing a moet im- 
portant раг& is that of self-contained portable eleo- 
tric lamps, so largely used for medical and otber 
purposes. In this case absence of local action, ligbt- 
ness and compaotness, together with great meohan- 
ical strength, is absolutely essential. In many cases 
such lamps are required to hold their ourrent for 
many months, and this can only be obtained wbere 
there is little or no local action. Again, as the plates 
used in these small batteries are of small dimensions 
the form of construction may be such as ie not per- 
missible in any other class of apparatus. 

** Local action," it may be explained, is the term 
given by electricians to that frittering away of energy 
which frequently occurs while a cell is at rest. This 
wastiog is experienced in nearly all forms of primary 
cells and in many types of secondary cells. In the 
case of secondary cells it is due to the establishment 
of voltaic couples between the metal support and 
molecules of lead salt when in the presence of sul. 
phurio acid and water. This troublesome complaint 
leads to the destruction of the peroxide and the 
formation of sulphate of lead, and it not only reduces 
the capacity of the cell, but it frequently leads to its 
ruin. Inthe Planté cell, with its large metal sur- 
face aud thin layer of active material, local action 18 
far more prevalent than in the Faure, with its oom- 
paratively smooth and small metal surface and thiok 
masses of lead oxide. 

(To be continued.) 


Electric lighting of Trains in Indis. 


The Jodhpore-Bikanir Railway is setting ап er: 
ample in this matter. The manager's reserved oaf- 
riage was fitted up some time ago with Stone’s ву8- 
tem of electrio lighting, wbioh has worked satig'ao- 
torily. Urged by this success the railway is golrg 
to use t'e above system on a whole train, the 
dynamo and accumulators being placed in the brake 
van. 


peso 


ELECTRICITY. 


247. 


APRIL 27. 1898.] 


WIRELESS TELEGRAPHY.* 


BY W. J. CLARKE. 


DISCUSSION. 


(Concluded from page 229. ) 

Mr. Knight—What would be tbe practical out- 
come of the application of this invention ? 

Mr. Clarke—My idea is that it would be used 
largely for transmission between ships and tbe shore, 
and I think in the near future we will havea system 
of telephoning without wires for private use. In 
fact that is almost a certainty at the present time. 

Mr. Hamblett—In the case of communicating 
from ships to the shore, suppose two steamers were 
fitted with the apparatus and undertook to operate 
together, how would you distinguish between one 
message and the other? Would there not be an in- 
terference in that case ? 

Mr. Clarke—That is something we will have to 
overcome. Is may be that by tuning our apparatus 
properly there will not be any interference to any 
great extent; and if tbere is, I think that American 
ingenuity will overcome it. 

Dr. Pupin—You cannot tune it effectively. I 
think you said this before the American Institute, 
that it works as well whether you tune it or do not 
tune it. It is as effective in one case as in the other. 
Is there any proposition made as to the method of 
tuning ? 

Mr. Clarke—I have read of a great many experi- 
ments that have been made in that line, but I agree 
with you in the fact that none of them bave pro- 
duced very good resulta. 

Dr. Pupin—Have they proposed any method of 
bringing $hat result about, or are they groping in 
the dark ? 

Mr. Clarke—They are groping in the dark, so far 
as I can see. 

Mr. Knight—In what way would this system be 
introduced in telephoning without wires? 

Mr. Clarke—That at present cannot be divulged, 
but I might say in regard to transmitting signals, 
when there is much outside noise the telephone re- 
ceiver is mach to be preferred to the ordinary sounder, 

Mr. Dunn—I believe Mr. Preece made some 
experiments some years ago, and found that tele- 
graph cirouit8 could be read by telephone when 
the circuits carrying them were forty miles apart. 
Such a system of telephoning would be useless unlesa 
the tuning is successful. 

Mr. Clarke— There are two ways of looking at 
that. If a system of telephoning of that kind is 
devised, it will be used probably between a place of 
business and a residence. We will eay that Mr. A. 
has a telephone in his residence and one in his place 
of business, and Mr. B. another; but they will be 
80 far separated that they will not affect one another. 

Dr. Papin—You have six balls in the small 
arrangement and only two in the other? 

Мг. Clatke—This transmitter was constructed 
when the announcement was made that Marconi 
used balls four inches iz diameter. I bad an idea 
that the small balls would be sufficient if there were 
enough of them. We fiud that we get fally as good 
results hy using three instead of six, or two large 
ones. 

Mr. Mailloux—In winding tbese relays with two 
or more windings in multiple, has the experiment 
been tried of using windings of unequal resistances 
or numbers of turns? The expediency of using mul- 
tiple windings for the purpose of reduci pg the spark- 
Ing is old, and is found quite successful. Is is due 
to the fact that the two coils have different time- 
Constants; that is to say, the ratio bet» een the num- 
ber of turns and the resistance is different for the 
two coils. At the time the current dies out it dies 
out in one coil before the other, and that ооп be- 
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comes а short-circuit path for the other to some 
extent. Some years ago a telephone system was de- 
vised (kuown as the Gillette system) which depended 
upon having induction coils with several windings 
connected in multiple in the eame way. I was in- 
terested in knowing, in this case, if the effect of a 
definite difference in the ratio of the inductance 
(that is to say, the number of tuins,) to the resist- 
ance in these coils has been tried to accentuate that 
difference in the time-constants as muoh as possible. 

Mr. Clarke—We have not tried it that way. All 
our windings have been of the same resistance. 

Mr. Mailloux—They are probably not equal in the 
number of turns. There would inevitably bea dif- 
ference in winding, it being almost imposible to 
wind two coils alike with fine wires. This would 
make а difference which I think ig the reason to 
which the spark-killing effects noted must be 
ascribed. If you were to accentuate that difference 
by inoreasing the resistance of one coil, or increasing 
its number of turns, I think you would find you 
will get a still better result. When the ooils are 
being magnetized or energized it will make very 
little difference, because the one having the greater 
time-constant will simply force more ourrent 
through the other at first. When the exciting our- 
rent is cut off, the coil having the smallest $ime-oon- 
stant is discharged first, and it then serves as ashunt 
for the other coil or coils. The greater the differ- 
ence between the time-oonstante, the greater must 
be the spark-killing effeot. 

Dr. Pupin—Does Mr. Marconi always connect one 
terminal of the indaction coil and one terminal of 
the coherer to the ground ? 

Mr. Clarke—No, not always. He frequently places 
the transmitter high iu the air, and also the receiver, 
and uses wings on the coherer out to a proper length, 
to be in what we might call“ tune“ with the trans- 
mitter. 

Dr. Pupin—Then I should say that there іва 
radical difference between the two methods by which 
be transmits signals between two. stations. In the 
case of grounded circuits, 16 is not so much the 
action of the waves transmitted through the air that 
affeots the coherer as it is the ground currents run- 
ning between the two plates indicated in your 
diagram by C, because these two plates are aotu- 
ally the plates of а condenser whioh is being 
charged by the induotion оой, and the charging our- 
rent causes the resistance of tbe coherer to diminish. 
It is in fact the same thing as wabbling the charge 
of the earth, wbioh Mr. Tesla proposed some time 
azo. Inthis case it would be more or less of seo- 
ondary importance whether we employed excessively 
rapid or, comparatively speaking, slow vibration, 
and in fact I should think that the coherer would 
operate even if a spark between the terminals of the 
secondary of the induction coil did not take place. 

Mr, Clarke—We find that for very short distances 
the coherer will operate even when a spark is not 
passing across the terminals of the induction coil, 
but when operating for a considerable distance we 
find it is absolutely esrential to use the plates in the 
air, and Mr. Marconi claims to find that the greater 
the heights of the plates in the air, the greater the 
distance to which he can transmit his signals. 

Dr. Pupin—As f.r as I can see, Mr. Marooni's ap- 
paratus does not represent the solution uf the most 
importaut problem in connection with long-distance 
Signaling without wires, or rather long-distance 
signaling by means of electrical waves. "This prob- 
lem cau be stated as follows: To construct an eleo- 
trical oscillator of very short period, say one 
hundred thousand million vibrations per second, tbe 
vibrations having a вша!1 decrement, that їз to say, 
the vibriatious baving once started should continue 
for a considerable number of periods, say five or six 
hundred periods. Vibrations of this kind are neces- 
sary it seems tome. They should have very short 
wave lengths, so as to enable us to construct refleot- 
ors of reasonable size whiob could focus them, and 


they should bave a small decrement, во as to be 
capable of producing powerful resonating effeots, for 
without that selective signaling becomes impossible. 
So far as I know, nobody has been able yet to produce 
electrical waves of excessively short period and at 
the same time possessing small decrement, because 
to produce these rapid oscillations it is necessary to 
connect small conductors to the terminals of the in- 

duction coil, and in such cases the radiation of the 
eleotrio waves is so enormous that the waves die out 
very rapidly во that after the firat balf wave there is 
hardly anything left. This was the trouble, for in- 
stance, with the waves produced by Prof. Lodge and 
others. It was on that account that suocessful ex- 
periments on the reflection and the interference of 
electrical waves became almost an impossibility. In 
a recent disoussion given by Prof. Lodge, and 
published in the London Electrician I think, this 
difficulty bas been emphasized more or less forcibly. 

Now as Mr. Marooni offers no suggestion in the line 
of solving this problem, and without the solution of 
this problem selective signaling by means of electri- 
cal waves will be made an impossibility, I think 
the commercial utility of the system will remain 
more or Jess small. Mr. Marconi does mention, to 
be sure, that he has Беер successful in tuning the 
receiver to the transmitter, but he does not state 
whether in this case he employed excessively short 
electrical waves or waves of considerable length. In 

fact the electrical reflectors play a rather unimportant 
part in his operations, and I sbould very much like 
to know whether he ever succeeded in tuning the 

receiving to the transmitting apparatus when he em- 
ployed excessively short wave lengths, so short as to 

enable him to use reflecting mirrors of reasonable 

dimensions. 

Mr. Clarke—I have net as yet tried selective sig- 
naling in any way. Lieut, Squires, of Fortress 
Monroe, tells me that he has produced some very 
successful results by the use of a Tesla coil, which 
is, of course, of much higher frequency than the one 
we have been using. My experience however has 
been, that up to a distance of half a mile, when the 
apparatus is in perfect adjustment, it is only neces- 
вагу to simply open and close the primary cirouit of 
the induction coil once in order that the receiver 
will respond. Now in regard éo reflectors, we have 
been informed by those who have visited Mr. Mar- 
ooni that he does not use a high-frequency apparatus, 
bis best transmitter being equipped with an ordinary 
induction coil fitted with a comparatively slowly 
working make-and-break arrangement. He how- 
ever olaims to have used reflectors with excellent 
results. For my own part I have tried reflectors in 
every conceivable way, and found that they were no 
benefit whatever. I have taken the transmitter and 
receiver without being grounded in any way, and 
separated them just a sufficient distance to prevent 
the receiver from responding to the transmitter. I 
have then tried various sizes and shapes of refl-otors, 
in order to ascertain if they would again bring the 
apparatus into operation, but to no purpose, I have 
also endeavored to follow up Mr. Marconi’s idea of 
getting the transmitter and receiver in tune, and I 
have also signally failed in this direction. I pre- 
sume, however, that this was due tothe fact that the 
transmitter which I have used is nos at all of higb 
frequency. 

Dr. Pupin—I am afraid that you did not exactly 
catoh my meaning of the expression frequency. I 
refer not tothe namber of makes and breaks of 
the induction ooil, for tbat really is immaterial, but 
to the electrical oscillations which are set up be- 
tween the principal spheres after each passage of the 
electrical spark between them, and tbat freqnenoy 
does not depend upon the size of the induction coil, 
nor on the potential with whioh it operates, but 
simply on the aize and number of spheres and the 

distance between them, and also on the dielectrics 
separating them. Say, for instance, if we use spheres 
30 centimeters in diameter, and separated from eaoh 
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other one meter, also having a rod running from one 
sphere to the other, with an air gap in the middle of 
it, the number of oscillations per second would be 
about one hundred millions. Now by diminishing 
$hese spheres continuously, and decreasing the 
distance between them gradually, we would increase 
the number of vibrations to anything we pleased. 
Bay, for instance, the number of vibrations between 
two pin-beads, at a distance of say one hundred mil- 
limeters between them, would run into bundreds of 
thousands of millions per second, and the wave 
length would diminish from one meter down to the 
the fraction of а millimeter, it is evident that 
with these shorter wave lengths we could employ 
small mirrors, for a reflecting mirror to aot satis- 
factorily must bave ita dimensions large in compari- 


son to the wave lengths of the waves which it is to 


reflect. As far as I know, neither Mr. Marconi, nor 
anybody else for that matter, bas tried to adjust the 
dimensions of his reflecting mirrors to the dimen- 
sions of the wave lengths, and I venture to suggest 
that in this respect Mr. Marconi has been more 
or less negligent. 
Mr. Clarke—We find that many of our experi- 
ments tend to confirm bbe correctness of your argu- 
ments. We began our experiments some months 
ago by using tbe same form of transmitter that Mr. 
Marconi used, consisting of two 4-inch solid brass 
balls, separated by about „у of an inch, and two 
small balls on the outside of the larger ones and 
separated from them by about an inch and a half, 
the inner hemispheres of the larger balls being im- 
mersed in a bath of oil. We certainly found excel- 
lent results from this arrangement, and we began 
gradually to decrease the size of the balls until 
finally we found that balls of only one-eighth of an 
inoh in diameter were sufficient to operate the 
receiver at & considerable distance, but we found 
that when we substituted points for the balls we 
got no results whatever, and as we increased the 
distance between the transmitter and receiver we 
found it absolutely necessary, in order to make the 
receiver respond, to increase the size of the balls. In 
fact we have found, a3 far as we have gone, that the 
greater the distance, the greater must be the size of 
the balls upon the oscillator. 


THE KINGSLAND SYSTEM OF ELECTRIC TRAC. 
TION.* 


The designers of contact systems of electric trao- 
tion using proj eotiog contacts in the surface of the 
roadway are many, and as yet have not achieved 
much commercial success. This is largely due to 
the cost of their systems, and also tu the num- 
ber of the contact points required. In fact, the 
projecting contact and loug collector, which has to 
make connection at all points of its length, is, in our 
opinion, the chief objection to the system from the 
local authorities’ point of view. In Mr. W. Kings- 
land’s system the number of contact points is less 
tban in either of the two systems advocated by the 
leading American engineers. This is due to the 
fact that he uses tbe current from the power circuit 
to operate the automatio switches and that a sub- 
sidiary accumulator circuit is not used. Mr. Kings- 
land has a model of his line at мо: К at the Faraday 
House, where we were able to inspect it and to 
glean the following details : The main feature of the 
electrical connections appears to be the fact that the 
current to every stud is controlled by two switches, 
of which one is operated by the car moving in one 
direction, and the other if the oar moves in the op- 
posite direction. Thus the switch-gear under one 
contact controls the supply of current to contacts on 
either side of it. The connections possible are 
many, and in his patent specifivation Mr. Kingsland 
describes these at length. 

The arrangement preferred by the inventor ооп- 


* From the Electrical Engineer, London, 


sists essentially of an electromagnet with two pole- 
pieces between which is a soft-iron armature rigidly 
attached to a spindle which is free to turn. At one 
end of the spindle is the main commutator switch, 
which is also free to turn independently on the 
epindle and is controlled by a quadrant-sbaped boss. 
Fixed to the spindle is also a counterweight which 
normally keeps the spindle and armature in one 
particular position. Тһе main commutator switch 
consists of a cylinder of insulating material on which 
are fixed two metal plates whioh cover approximately 
one-half of the cylinder, with a small apace between 
the two, so that they are insulated from eaoh other. 
The main commutator switoh is in contact with four 
contact brusbes or springs, connected respectively 
with the main conductor. At the opposite end of 
the spindle, and free to turn on it, is a small com- 
mutator switch operated in the same manner and at 
the same time as the main commutator switch. 
The metal plates on this smaller commutator, how- 
ever, differ from those on the main commutator in 
that the insulating oylinder is entirely covered with 
metal with the exception of the upper half of, say, 
the end portion. There are three springs or brushes 
making contact with this smaller commutator, one 
being in contact with that part of the commutator 
which is covered with metal all round, and this will 
always be in electrical connection with it, while the 
other two brushes are arranged so as to make contact 
alternately as the switch is tarned tu the right or to 
the left, and the contact is broken with one just 
before it is made with the otber. The small com- 
mutator serves to control the action of the eleotro- 
magnet in the following manner: Oneend of the 
circuit on the field magnet is permanently connected 
to one contact brush and the other end to earth or to 
the return conductor. The other contact brushes 
are connected to the sectional rails on either side of 
the apparatus, consequently a current applied to 
either of the sectional rails will find its way to earth 
through the electromagnet, provided the small com- 
mutator is in the right position. 

Supposing tbat а vehicle is passing over one seo- 
tional rail and is about to enter another. As the 
vehiole is traveling over the first this sectional rail 
will be in connection with the main conductor 
through the main commatator and two contacts. 
When the collector on the vehiole makes contact 
with the seoond sectional rail, which it does before 
leaving the first, the current will flow from the firat 
section to the second through the collector, and from 
the second it will pass to the contact brush of the 
small commutator and thence through the field mag- 
nets to earth. The effect of this will be to aot upon 
the armature of the eleotromagnet and turn the spin- 
dle, which latter by its attached sector-shaped parts 
will operate the large and the small commutators 
simultaneously, ко that the contacts will be changed. 
If two branches of the switch are already connected, 
then the vehicle can collect the current from the 
second sectional rail, but if the switch should have 
been turned in the opposite direction, by reason of 
the previous passage of a vehicle in the same direo- 
tion, then at the moment that the collector makes 
contaot from the first to the second sectional rail а 
current will flow through the contact of the small 
commutator, and operating the electromagnet will 
alter the connection of the commutator from one pair 
of brushes to the other, and so in copjauction with 
the former two contacts of the switch will permit the 
vehicle to collect the current fiom the Second seo- 
tional rail. 

From the above desoription it will be seen that as 
soon as the contact bar touches two contacts in the 
road way the rear one is disconnected from the main 
and put to earth through the shuns coil of the regu- 
lating ewitch-gear under it. This Switch-gear work 
on the model was full size, and from what we could 
вее would not be expensive to make. In it no springs 
whatever are used, and gravity is relied on for the 
return of the various counter-weights. The use of 


an unwound Siemens armature as the moving part 
of the electromagnet is good, and the design arranged 
for placing the armature a little out of the central 
position, first in one direction and then in the other, 
is exceedingly ingenious. Certain details of this 
switch-gear and its case are yet to be devised, but 
we bave no doubt but that Mr. Kingsland will be 
able to complete these satisfactorily. The use of the 
full 500 volts on the shunt winding of the eleotro- 
magnets and the breaking the circuit repeatedly is 
perhaps the part of the aystem most likely to give 
trouble. Otherwise it is a well-thougbt - out system, 
and we trust it will obtain a practical trial. 


NEW METHOD OF MEASURING THE INTENSITY 
OF MAGNETIC FIELDS.* 


BY E. BOUTY, 


I have recourse to the induction, reciprocal of that 
employed by M. Lippmann in his mercurial galvan- 
ometer. A liquid conductor, which may be simply 
river water, flows at right angles to the field to be 
measiired. The constant electromotive force in- 
duced between two opposite faces of the stream is 
determined by means of a capillary electrometer; 
whence, knowing the flow, we can deduce the inten. 
sity of the field. To take a simple cate, suppose 
the velocity of the flow, v, to be uniform over the 
whole section of a rectangular etream of depth, e, 
measured in the direction of the lines of force, and of 
width, I, measured in a direction perpendioular both 
Lo the lines of force and to the stream. The induced 
electromotive force is constant, and has a value E, 


where E = Hr J. (1) 

The flow is D=rel, (2) 
Ee 

Whence Н = -—, (3) 
р 


We have to apply this very simple formula. 

Equation (1) shows that the induced electromotive 
force is independent of the nature of the liquid oon- 
ductor. I employed at first solutions of sul phate 
of copper, both saturated and very dilute, flowing 
through a rectangular conduit or tube of ebonite. 
Two electrodes of copper .01 meter long and of a 
width, e, exactly ocoupy the side surfaces of the tube 
between the baok and front faces of the stream. 
Having ascertained that the electromotive force 
measured is perfectly independent of the oonoentra- 
tion of the solution, I was able, without making any 
other change, to substitute water from a tap for the 
sulphate of copper, the facility of making measure- 
ments remaining the same. Polarization of the 
electrodes introduces no disturbance. 

Usiug water as the liquid conductor, high veloci- 
ties of flow can be employed, and the sensitiveness 
of the method indefinitely inoreased.| With veloci- 
ties varying from .5 meter to 17 meters per second, I 
have proved that the electromotive force is exaotly 
proportional to the speed, and have detected fields 
of the order. 5 C. G. S. unit. І вее no reason to think 
that I bave reached the limit of possible sensitive- 
ness. 

For comparative measurements neither the depth, 
e, of the tube nor the rate of flow, if it be kept oon- 
stant, need be measured, and the tube may have any 
convenient form; but perfect insulation of the eleo- 
trodes is absolutely necessary. For absolute measare- 
ments, à standard tube must be procured in which e 
is of such a size that the value of v may be treated 
аз sensibly uniform over its sectional area, аз we 
have supposed to be the case in the equations. 

The copper electrodes of width, e, the depth of the 
tube, must be inserted into the walls so far from the 
inflow t that the velocity of the stream may be uni- 


* Translation of a note presented to the French Acad: 
emy of Sciences, January 17, 1893.—From £lecirical Acviet 
London. mat 

t It is only limited practically by the maximum stres 
one's disposal. 

t Five cm, at least for tube of 5 wm. in depth. 
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form over the area between them. Moreover, a cor- 
reoting coefficient is required, differing however but 
little from unity, for the reduction of speed near the 
walls of the tube, For tubes from 1 to 6 millimeters 
deep, I find an expression e + .13 mm., representing 
the effective depth, may be substituted for e in 
equation (3). 

Sinoe the electromotive forces measured with dif- 
ferent conduits are rigorously proportional to the 
field and to the stream velocity, one may determine 
by comparison with a standard tube the effective 
depth of any other tube, which may be extremely 
shallow, and afterwards use the latter as а secondary 


standard. 

In cases where the electrometer is inconveniently 
sensitive, а large condenser. say of 2 or 3 miorofarade, 
may be charged by the induced electromotive force 
and discharged through a ballistic galvanometer. 
Fielda of 50 C.G.S. units may be readily recog- 
nized in this way. 

I bave already used my method in the study of 
the curves of eaturation, and of residual magnetiza- 
tion of electro-magnets, and propose to apply it in 
other ways. 


A SPECIAL PRIZE OFFER. 


Theses Competition for Students. 


We take pleasure in announcing to the students 
who are taking the electrical engineering course in 
the various Universities of this country that we have 
decided to award prizes for the most meritorious 
theses sent us by students graduating this year, as 
follows: First prize, $25; second prize, $15; the next 
three best theses to receive honorable mention witha 
а year’s paid subscription to ELECTRICITY. 

The conditions of the competition will be as fol- 
lows: Competing theses shall be sent in anonymously 
indorsed on the outside ‘‘ For Electricity’s Thesis 
Competition." Each thesis should be either accom- 
panied or followed by a sealed envelope cor taining 
the anonymous or assumed name under which the 
thesis was sent in as well as the correct name and ad- 
dress of the author and the name of the University 
or College he represents. These envelopes will not 
be opened until all the theses submitted have been 
carefully examined and those deserving of prizes se- 
lected. Each of these envelopes should also contain 
а note from the Professor of Electrical Engineering 
of whatever University the student is attending, 
stating that the candidate is eligible to enter the 
competition. 

The merit of the various theses submitted will be 
judged by the editorial staff of ELECTRICITY, assisted 
by any outside experts it may be deemed advisable 


to call in. | 

The theses will be graded according to their appar- 
ent permanent value for the advancement of practice 
or theory in electrical engineering. No thesis which 
has previously been published in full or in substance 
Will be eligible for the competition, and wherever in 
& thesis it is found necessary to quote an authority 
credit wust be given. 

The two theses awarded first and second prizes will 
appear in the columns of ELECTRICITY duly credited 
to their respective authors, as also those receiving 
bororable mention. The right is reserved to rejeot 
all theses submitted in case none is found worthy 
of a prize. | 

All theses awarded either a prize or honorable 
mention are to become the property of ELECTRICITY, 
although all drawings will be immediately returned 
after publication as well as those theses receiving 
neiiher prize nor honorable mention. 

We make this announcement at the present time 
80 аз to give the students who desire to enter this 
competition ample time to prepare oreditable papers. 
No definite time is specified as to when all papers 
should be in, but if possible we should like to have 
Шеш all on hand by August 1. 

If the conditions of the competition as set forth 
above are not thoroughly clear, we will be pleased to 

answer any inquiries relating to this matter, 


LONDON NOTES. 


[From our London Correspondent. | 


Gaseous Matter in Crookes Tubes. 

On March 25 Mr. A. A. Campbell Swinton read a 
paper before the Physical Sooiety in London on The 
Circulation of Gaseous Matter in a Crookes Tube." 
He stated that the stream lines within a Crookes tabe 
are investigated by observing the direction and speed 
of rotation of a mioa radiometer mill mounted on a 
sliding rod so that it oan be moved along a line at 
right angles to both these lines. If the mill is ad- 
justed to a position between the flat plate and the 
oup electrodes, with its axis sufficiently low to pre- 
vent equal and opposite simultaneous action on the 
top and bottom vanes, it rotates always in the direc- 
tion indicating a stream from cathode to anode. The 
sveed is greater when the flat plate is the cathode. 
If, however, the mill is now moved below this line, 
a point is reached at which rotation ceases, and be- 
low this neutral point the rotation is suddenly re- 
versed. Reversal is only to be observed with high 
degrees of exhaustion; the rotation is never so rapid 
here as in the first position. The mill rotates, and 
the reversal may be observed whether cup or plate 
is made cathode, and the direction of rotation below 
the neutral point is always opposite to that in the 
position above it. Asmall Wimshurst machine is as 
effective as an induction coil in producing these 
effects. The experiments were intended to establish 
tbe existence, at high degrees of exhaustion, of a trae 
anode stream, i.e., a stream that travele from anode 
to cathode just in the same manner as the cathode 
stream flows from cathode to anode. This anode 
stream is charged positively; it is exterior to the 
cathode stream; its velocity is less than that of the 
cathode stream, but its velocity increases as the 
vacuum is improved. It seemed probable to Mr. 
Swinton that, at bigh vacua, some portion of the 
positive electricity passing through the tube was car- 
ried by the positively charged atoms or particles that 
constitute the anode stream. At lower degrees of 
exhaustion, the discharge passes through the tube 
chiefly by interchange of charges from molecule to 
moleoule—a Grothiischain. At the very high vacua, 
however, when tbe mean free pass is considerable, 
there may be, to some extent, a regular and complete 
circulation of positive and negative atoms, some of 
which pass from anode to cathode and vice versa, 
and deliver up their charges, not by interchange, but 
by direct convection, to the electrodes of opposite 
sign. 


Thermo-Electric Pyrometers. 


In a paper read before the same Society by Mr. A. 
Stansfield, the author said that very serious discrep- 
ancies existed between the indications of couples 
having nominally the same composition; they are 
too great to be attributed to accidental differences in 
the constitution of the alloys. Although with plati- 
num alloys coupled with platinum 10 per cent. of 
iridium gave а more powerful couple than 10 per 
cent. of pure rbodium, the partial substitation of 
iridium for rhodium very considerably lowered its 
thermo-electric power, That result suggested that 
the change in the thermo-eleotrio power of a metal 
depended upon the extent to which it was saturated 
with the alloying metal; thus 10 per cent. either of 
rhodium or iridium would, per se, more completely 
saturate the platinum than would 10 per cent of a 
mixture of the two metals. Tbe author, after dis- 
cussing a series of curves derived from his experi- 
ments, concladed that thermo-electrically there may 
be two classes of metals: (1) the ordinary metals, 
for which the curve representing the first differential 
of EMF, with respeot to temperature is a straight line, 
and (2) the platinum metals, together with a few, 
such as nickel and cobalt, for whioh the curve of that 
differential multiplied by the absolute temperature 


is a straight line, 


PERSONAL. 


Mr. Chas. Chamberlain bas been placed in obarge 
of the Press Bureau of the Electrical Exhibition. 


HISTORICAL TABLEAUX. 


A series of eight illustrative and historical wax 
tableaux (designed to mark some of the successive 
stages of electrical development), prepared by Dr. 
Park Benjamin, Prof. F. B. Crooker and Mr. T. C. 
Martin, executed and arranged by the Eden Masee 
Company, will be a feature in the Concert Hall. 

The series will include the First Recognition of an 
Electrio Effect, when the Syrian woman, centuries 


before our era, wonderingly perceived light objects 
flying to ber amber spindle; the Mariner's Compass, 
ascribed to the Chinese and Italians, but probably to 
be credited to the Finns, in the eleventh century; 
the Earth a Great Magnet— William Gilbert explain- 
ing the Terella to Queen Elizabeth, 1600; the First 
Conductors or Cirouits—Stephen Gray, a Charter- 
House pensioner in London (1720), experimenting 
on tbe Conduction of Electricity; the Leyden Jar, 
showing the bottling of eleotricity and the terrible 
shock to Dean von Kleist, canon of the Cathedral in 
Cumin, in Pomerania, 1746; the Identity of Lightning 
and Electricity— when Benjamin Franklin drew 
down the lightning from the skies, 1752; tbe Begin- 
nings of the Modern Primary Battery or Voltaio Cell, 
with Galvani'4 famous frog experiment, 1791, and 
the Baginnings of Modern Dynamo-Electric Machin- 
ery, showing Michael Faraday's famous experiment, 


1831. 

These tableaux are accompanied by a selection 
from Dr. Park Benjamin’s celebrated library of early 
philosophical, technical and electrical books, each 
illustrating some feature or stage of electrical evolu- 


tions. 
EXHIBITORS SECURED SINCE PUBLICATION OF LAST 


LIST. 


Am. Mutascope Co., 837 Broad way, New York. 

Ashcroft Mfy. Co., 111 Liberty st., New York. 

Boston Blower Co., Hyde Park, Mass. 

Berlin Iron Bridge Co., East Berlin, Conn., and 95 
Nassau st., New York. 

Consolidated Safety Valve Co., 111 Liberty st., New 
York. 

Electric Vehicle Co,, 1684 Broadway, New York. 

Hayden & Derby Мір, Co., 111 Liberty st., New 
York. 

Kaufman & Alexandre, 1133 Broadway, New York. 

Ward Leonard Eleo. Co., Bronxville, N. Y. 

Montauk Multiphase Cable Co., 100 Broadway, New 
York. 

Mergentbaler Linotype Co, Tiibune B.dg., New York. 

Manhattan Elec. Storage Battery Co., 636 Broadway, 
New York. 

National Photo, Mach. Co., 85 Beaver 8t., New York. 

National Phonograph Co., 26sb st. and Broadway, 
New York. 

Nonpareil Cork Mfg. Co., Gerken Building, New 
York. 

Sims Dadley D-fence Co., 120 Liberty st., New Vork. 

Sheridan, T. W. & C. В, 2 Reade вь., New Vork. 

Stanley & Patterson, 32 Frankfort st., New York, 

Thomson Press Co., Jobn, 253 Broadway, New Vork. 


EXHIBIT OF HEBREW TECHNICAL INSTITUTE. 

For some time past, the Hebrew Technical Institute has 
made a great success of its instruction in tbe technical 
branches of electricity as distinguished from the mere 
teaching in à manual or trade school. Evidences of the 
ability of the students under Mr. Ker will be given at the 
Exhibition, where opportunity is being afforded for an ex- 
cellent display of the electrical engineering skill of the 
boys, Not only will a number of instrumenta be entered 
for the model-making competition, but these will be aup- 
plemented by other instruments a:d apparatus built by 
them to illustrate principles and phenomena. There wil 
also be a complete amall plant in operation, lighting а 
small house. A collection of blue prints aud photographs 
will also be included. 


The New York Electrical Society. 


In consequence of the illness of Prof. Sidney H. Short, 
and the fact that so many of the members of the Society 
are engaged in active work on the Electrical Exhibition, it 
has been decided to give Prof. Short's lecture on “The 
Outlook of Heavy Electric Traction " during the Exhibi- 
tion. 

At the Electrical Exhibition there will be various demon» 
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strations of scientific phenomena and principles by means 
of models and apparatus, which will be in more or less 
continuous operation. As the Society has been entrusted 
with а great deal of the work of this kind it would like 
to secure from among its members the help of volunteers 
to take charge of various features from time to time; the 
duty will not be heavy, but will be made as light as possi- 
ble. The first applications will be selected, preference 
being given, as far as possible, in case there is a large 
number of applicants, to students of educational ir stitu- 
tions. The assignment to duty will be in the hands of a 
committee of the Society and the Exhibition Company, 
and the work of such members will be publicly recog- 


nized. 


Henry Electrical Society. 


The 102d meeting of the Henry Electrical Sooiety 
will be held on Fiiday evening, April 29, at Columbia 
University, 116th street and Amsterdam avenue, in 
the Engineering Building, Room 302. 

On this evening Prof. F. B. Crooker will address 
the members of the Society on The Design of Cir- 
cuits for Electrical Distribution,’’ the questions of 
regulation being illustrated by numerous experi- 


ments. 


Electrio Railway Projects Abroad. 

U. S. Consul Schumann writes the State Depart- 
ment from Mainz that it is proposed to change the 
motive power of the local tramways from horse to 
electric power, and to extend the trolley to the 
suburbs. The company contemplating the change 
also thinks of running a line to Wiesbaden. The 
Consul says the estimated cost of effecting the change, 
inoluding the laying of new steel rails in place of 
the old ones, and erecting and equipping the power 
station for supplying power for tbe local lines and 
for the new lines, is placed at $400,000. It is further 
estimated that the cost of maintaining those cars 
which are to be equipped with the storage system 
will amount to about $250 each per annum. 

Consul Jackson writes from Cognac: ‘‘ Proposed 
electric lights and eleotrio tramways at Angouleme. 
Communications should be addressed to MM, P. & 
M. Durand & Co,, Lyons, France. 

“ Proposed electric lights and trolley line for the 
city of Cognac. Communications should be sent to 
M. Jules Brisson, Maire de la Ville de Cognac, 
Charente, France.“ 

Consul Lyon writes from Hiogo (Kobe) Japan: 
„There are three electric railways projected in this 
consular district. One is to be 15 miles in length, 
extending from Kobe to Amagasaki. The company 
has a capital of 300,000 yen ($149,000), and the work 
is to be completed within two years. The time for 
beginning the work is not fixed. Another line is to 
be between Amagasaki and Osaka, 5 miles. The 
company is to have a capital of 300,000 yen ($149,900). 
The charter has not yet been granted. Another road 
is projected to run from Kohe to Armina, 15 miles, 
The capital is 300,000 yen (5149, 900). 


Machinists’ and Engineers’ Pocket Manual. 


Messrs. Laird & Lee, of Chicago, have just issued 
in their admirable collection of technical reference 
books a Machinists’ and Eagineers? Pocket Man- 
ual," edited by D. B. Dixon, which is sbe most com- 


plete as well as compact work of the kind ever placed 
on the market. 16 includes a compilation of rules 
aud solved problems pertaining to steam engines, 
steam boilers, steam pumps, eto, based on plain 
arithmetic, aud free fiom algebraio dithoultier, to- 
gether with necessary tables and data of highly 
practical valne in the machine shop, mechanical 
drawing room au steam power plant. It embraces 
a Dictionary of Terms used in Steam Engineering 
and Electricity; the Conatruotioa and Operatiou of 
Dynamos and Motors; Artiticial R-frigeration and 
Toe- Making; Treatise on the Steam Engine Iudicator, 
Gearing, Snafting, Lathe Screw Cutting. eto., eto, 
This illustrated volume of 371 pages, printed on ех. 
cellent paper aud bound in leather, in pocket form, 
is sare to meet with wide and immediate recognition, 
as it has been edited by a practical engineer for 
practical artisans and meobanios, and is up to date 
in every respect. Leather, with rubber band, and 
pocket, $1.00, 


LEGAL NOTES. 


Judge Smith, at Los Angeles, Cal., on the 15th 
inst., sentenced A. W. R. Blackman to ten years in 
San Quentin prison for embezzling $3,333 from the 
Los Angeles Electric Company. 

The Electric Supply and Construction Company 
of Savannah, Ga., bas been placed in the bands of a 
receiver by Judge Falligant, on application of the 


National Bank of Savannah whiclf beld a mortgage 
to cover an indebteiness of $3,050. There are other 
mortgages outstanding. Joseph С, Walker was ap- 
pointed temporary receiver, and for the present the 
business will be continued under direction of the 


court. 


The General Electrio Company owed on January 
1,1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1898. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stock since August, 1893. 


THE NEWS. 


What is Going On in the Electrical World. 


STREET RAILROADS. 


Baltimore, Md.—The Baltimore City Passenger Rail- 
way Company has completed the work of equipping the 
most important portions of its system, the Red and 
the White lines, for operation by electricity. A time 
for the cable cars on these lines to give way to electric 
cars has not been definitely fixed, the question of power 
being still under consideration. 


Brooklyn, N. Y.—The Brooklyn Elevated Railroad 
Company has decided to equip its roadbed with the 
third-rail electric system, in connection with bridge 
crossing, from the bridge terminal to Bridge street 
station of the Myrtle avenue line. This will give about 
3,000 feet of electric trackage and will be all that the 
company will do for the present in regard to the change 
from steam to electricity as the motive power. Power 
for the operation of thecars will be supplied by one of 
the trolley companies. 


Chattanooga, Tenn.—The Chattanooga, Rome & 
Southern road officials are figuring on operating electric 
cars over their line between this city and Chickamauga 
Park.—The Chattanooga Rapid Transit Company has 
completed its line a3 far as Rossville, Ga., and expects 
to have the line in operation to the park by May 10. 
This will be the first rapid transit line to the park, 


Cincinnati, O.—Charles Н. Kilgour of the Consoli- 
dated Street Railway Company purchased the Main 
street line at the sale on the 14th inst., his bid being 
278,000. The road will be re-equipped and put in 
first-class shape. 


Dover, Del.—The Delaware Electric Railway Сою: 
pany, composed of the Dover & Milford Company and 
the Dover & Bay Shore, has about closed a contract to 
build a trolley road between Milford, Dover and Wood- 
land Beach. It is expected that work will begin imme- 
diately. The entire route, as surveyed, will be 38 miles 
in length, including turnouts. I* will begin at Milford 
and pass through Fiederica, Magnolia, Rising Sun, 
Camden, Dover and Leipsie, the terminal being at 
Woodland Beach, where connections will be made with 
a line of steamers to Philadelphia and Wilmington. 


Georgetown, Ky.—The Georgetown Street. Railway 
and ice plant, sold under court orders. has been pur- 
chased by C. Н. Williams of this city for $29,000. 


Grand Rapids, Mich.—The Consolidated Street Rail- 
way Company has awarded a contract to a car fender 
company in Providence, R. I., to furnish 140 fenders of 
their make for the company's сагв in this city. All the 
cars will he equipped with them. Manager Johuson 
states that his company investigated 400 designs of 
ſenders before choosing this kind for use on the cars. 


Idaho Springs, Col.—It is reported here that a propo- 
sition is on foot for the buildiug of an electric liue up 
Fall river via Alice and Twelve Mile, to connect with 
the Colorado & Northwestern, building out of Boulder, 
Henry I. Seeman, with offices iu the Equitable bu.] ling 
Deu ver. ia вата to have the promotion of the scheme, 
and witb him as a backer George W. Crocker, the rail- 
road magnate. 


ticello and is to progress both ways toward the terminal 
points, which areto be about furty miles from Monti- 
cello, The road is projected to do a general passenger 
апа freight business. The priucipal freight traffic ex- 
pected is transportation of farm Products raised in the 
тоги the line. А capital of $275.000 is rep- 
resented in the investment. The r hou і 

at Winamac and Monticello,” тив 


Jefferson, О.—А fifty-year franchise has been granted 
the Pennsylvania & Ohio Railway Company to build 
and operate an electric line from Conneaut westward, 
connecting with the Cleveland, Painesville & Eastern. 
The road must be finished by July 1, 1900, and it must 
pay the county $500 annually for crossing the high 
level viaduct at Ashtabula. 


Martinez, Са1.—Т e supervisors have granted J. 8, 
Bullock of the Blue Lakes Elect1ic Company a franchise 
to erect poles and wires for an electric road in tbis 
county. Theline will run to Oakland and San Fran. 
cisco. 

New York.—The Metropolitan Street Railway Com- 
pany intend to change tbe motive power of the Broad- 
way line from cable to the underground trolley as soon 
as they can get the consents of a majority of property 
owners. The system used will be the same as that now 
in operation on the Madison, Lenox and Amsterdam 
avenue lines. 


Norfolk, Va.—The Norfolk & Ocean View Railway 
which was recently acquired by the Norfolk Street Вай. 
way Company, passed into the hands of its new owners 
on the 16th. 'The purchase price of $329,000 was paid 
in full. The road was later reorganized, J. Lancaster 
Williams, of Richmond, being chosen as preaident. 


Oshkosh, Wis.—The war scare has brought the Osh- 
kosh-Neenah interurban electric road affairs to a stand- 
still and the outlook for securing any interurban elec- 
tric road connecting with Oshkosh is somewbat dubious. 
J. K. Tillotson says that the unsettled condition of the 
bond and stock market is largely responsible for the 
delay in the construction of the contemplated roads, 


San Bernardino, Cal.—The street car company has 
thrown up its franchise and will, it is said, make a 
present of the tracks to any one who wishes to take 
them. It is understood that C. R. Lloyd of San Етар. 
cisco will get possession of the tracks and utilize them 
for an electric car line. 


San Antonio, Tex.—The San Antonio Street Railway 
Company has posted a notice that any employees of the 
company who may enlist in active volunteer sei vices 
will,upon their return from the war, have their posi- 
tions, and during the time they are in actual service 
their wages will continue, and will be paid to their 
families or dependent ones. 


St. Louis.—The ordinance granting a franchise tothe 
Central Traction Company which was passed over the 
mayor's veto authorizes that company to construct, 
operate and maintain a gingle and double track passen- 
ger railroad on, over and along and across certain 
streets, avenues, highways, railways, bridges and city 
blocks, in the city of St. Louis, and to operate its line 
of railroad by electric power, and to run over the tracks 
of other roads, and to acquire and convey by lease, 
purchase or sale its own property and franchises, or the 
property and franchises of other street railway compa- 
nies, in the city of St. Louis, and to operate same." 


Wilmington, Del.—President Clarence M. Clark, of 
the trolley systems of Wilmington and Chester, Pa., 
Says that the right of way for the connecting link be- 
tween the two cities bas been secured, and laying the 
tracks will begin this week. When completed this will 
connect Philadelphia and Wilmington by trolley. 


LIGHTING PLANTS. 


Atlantic City, N. J. —J. Rothermel, of Reading, Ps., 
was awarded the contract to furnish 175 or more electric 
lights to the city for a term of five years. He bid £105 
per lamp against $127 by the company at present hold. 
ing the contract. Rothermel gave the city a certified 
check for $2,000 as an evidence of good faith, and also 
agreed to enter a bond to erect and have an electric 
light plant in operation jn the city within 90 days. 


Columbus, O.—W hen bids for the equipment & the 
municipal electric light plant were opened on the day 
set it was found that there were no bids fora dynamo, 
and it was suspected tbat there was some understarding 
among the bidders in the interest of the local light com- 
pany. The board of works held a meeting last week 
to discuss the matter and a number of representatives of 
electrical companies who were present assured the hoard 
that bids for a dynamo would be submitted when the 
contract is to be awarded, May 4. 


Evansville, Ind.—The People’s Electric Light & 
Power Company has installed a power plant to furnish 
current for motors, fans, etc,, in addition to the light- 
ing plant, 


Flint, Mich.—The receiver of the defunct Fenton 
State Bank has been authorized hy the court to sell the 
Fenton electric light plant to Fayette L. Thompson of 
Lansing for $7,000. 


Greensboro, №. C.—S. Н. Houghton of New York has 
offered 10 build an electric street railroad here aud 
operate it, provided he can get the contract for furnish- 
ing electric lights. 


Grand Forks, N. D —The temporary injunction 
brought to restrain the city from buying and operating 
an electric light plant for street lighting purposes Was 
dissolved by Judge Fisk in the district court April [^ 
Ап appeal will be taken, but the electric plant will 
completed at once. 


Helena, Mont.— The power plant of the electric light 
company at White Sulphur Springs was burned on the 
night of tbe 11th inst. It was in the handsofs pee 
and was to be sold on the 12th, What was left of the 
plant was sold for $209, 
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Houston, Tex.—Blake Dupree, receiver for the Citi- 
zene’ electric light plant, says that while negotiations of 
settlement between the light company and tbe insurance 
companies bave not been definitely closed, the general 
terms of settlement have been agreed upon, and that 
when tbe compromise is consummated the electric light 
company will proceed to construct in this city a very 
much superior plant to tbe one that was recently de- 


stroyed by fire. 

Hudson, Mass.—This town owns a municipal lighting 
plant, but has concluded that it cannot sell electricity 
to consumers at a price on which it can make a profit, 
and so has petitioned the Gas & Electric Light Commis- 
sioners for permission to sell for less than cost. Its 
present price is twenty cents a kilowatt hour. 


Middleport, O.— The council has granted an electric 
light franchise to George Cowie of Middleport and 


George Pfarr of Pomeroy. 


Pasadena, Cal.—Owing to insufficient publication of 

advertisements for the sale of the electric light and 

wer franchise, the opening of the bids was forbidden 

y thecity attorney. The city clerk was ordered to 

read vertise the franchise, bids for the same to be received 
up to noon on May 16. 


Randolph, Vt.—Amid the booming of cannon, the 
ringing of bells and the blowing of whistles, the electric 
lights for this village were turned on for the first 
time on the night of the 14th inst. There was a large 
crowd of people present from surrounding towns. 


Rogers City, Mich.—Ata meeting of the village coun- 
cil last week а franchise was granted to S. Baker & Co. 
for an electric ligbt plant. Itis to consist of twenty- 
two lamps or more of thirty-two candle power and is to 


continue for ten years. 


Tiffin, O.—The city gas plant, which в few months 
ago was bid in by the Northwestern Gas & Electric Com- 
pany, is again in the hands of the city, the company 
failing to pay the $80,000 at which they bid it in. The 
Northwestern Company claim vo have been unable to 
securethe money on account of pending war clouds. 
This is the second time the plant has been bid in and 
then not taken and it will undoubtedly be read vertised. 


Washington, D. C.—An amendment to the Naval 
Appropriation bill providing for an electric light and 
power plant at the naval station, Port Royal, S. C., ata 
о $20,000, was adopted in the Senate on the 215 
inst. 

_ Winooski, Vt.—There is earnest talk here of establish- 
ing an electric light plant and operate it from a neigh- 
boring water power. 


TRANSMISSION PLANTS. 


Charlestown, W. Va.—J. С, Hangerand R. F. Thomp- 
son of Pennsylvania were here a few days ago with а 
view of purchasing the power of the Harper’s Ferry 
Paper Company at Harper’s Ferry to establish an elec- 
tric light plant to light that place, Charlestown and 
other towns in Jefferson County. It is said that 5,000 
horse power could be developed. 


Columbus, Ga.—The Columbus Power Company has 
practically closed a contract for the construction of a 
dam at Lovers’ Leap, on the river. The contract is an 
Important one and will call for an expenditure of over 
$100,000. The work will be pushed rapidly during the 
summer while the river is at its lowest stages. Imme- 
diately following the completion of the dam, the finest 
electric plant ever constructed in the South will be put 
in, furnishing almost unlimited power, which will be 
sold to manufacturing enterprises in large or small 
quantities. The building of this plant is likely to in- 
sure the construction of several large manufacturing 
plants in Columbus. 


MANUFACTURING, ETC. 


Boston. Mass.—By я fire on the 19th inst., in tbe Tiles- 
ton block In which the General Electric Company had 
а quantity of electric supplies stored, that company's 
loss was between $3,000 and $4,000. 


New Orleans.—Correcting a statement of the Times 
Democrat” that there was not a sugar house in the 
State using electric power, a correspondent of that 
paper writes from Baton Rouge to say tbat Cinclare 
plantation, in West Baton Rouge, is using electricity. 
It has two electric hoists that handle 25 tons each, and 
e bagasse blower, four 30-inch centrifugals and the 
aundry are run by electricity. Next season the mill 
Will be fed by means of electrical apparatus. , 


Pittsburg. Pa.— The Times“ states that the con- 

t for an electric power transmission plant for the falls 

of Monte Alto and Tlalnepantla rivera, near the city of 
Mexivo, has just heen awarded to G. & O. Braniff & Co., 
representatives of the Wesiinghouse Electric & Manu- 
la turing Company in Mexico. The plant will be the 
rgest and mast important power transmission project 
ever contemplated in the republic and all the electri- 
ae will be manufactured in East Pitts- 


COMPANY MATTERS. 


һ E Cloud, Minn.—The stockholdera and the bond- 

olders of the Water, Light & Power Company of this 

city, having reached а satisfactory agreement, the prop- 

erties concerned have been taken out of the hands of 

the receiver, Charles S. Benson, and the old officers will 

resume tbe management of affairs until the stock- 
ders meet to elect а new board of directors. 


NOTES FROM A COREESPONDENT. 


Albany, N. Y.—Elaborate and beautiful designs have 
been completed by Commissioner Isaac G. Perry for 
electrical fixtures in those portions of the Capial which 
have been completed. This includeselectroliers for tbe 
eastern and western approacbes, for the north and 
south porticoes, for the grand western staircase and for 
lobbies in the building. "Those for the exterior will be 
of bronze and the interior of brass. The eastern ap- 

roacb will be standards of massive design, each hold- 
ing fifty incandescent lights. On the second landing of 
the steps the electroliers will be symbolical—eagles, the 
coat of arms of the United States and of the State of 
New York. the seal of the State and other designs. On 
the third flight of steps all the fixtures will be very 
graceful in design, carried out in the Romanesque, and 
arranged for thirty lights. On the new western ар- 
proach, bronze electrolier standards with forty lights 
each will surmount the newel posts; handsome foliage 
figures will adorn the whole, which will be strictly in 
keeping with the rest of the work. One of the most 
noticeable features will be the lighting of the staircase 
by large clusters of incandescents to be hung over the 
balustrade. When lighted the display will far surpass 
any ever designed for any public building and will 
make the Capitol a perfect blaze of light. 


Schenectady, N. Y.—The General Electric works has 
prono $100 to each of the military companies in 

benectady for furnishing the quarters at the armory 
which is now being constructed. 


PERSONAL AND MISCELLANEA. 


The directors of the Columbia Railroad Company, 
Washington, D. C., have elected Nathaniel Wilson 
president of {һе company to till the vacancy caused by 
the death of R. F. Baker. 


The Chicago Inter-Oceau states that л hospital 
car, to cost $10,000, is being built for the Missouri, Kan- 
sas & Texas. The car will be provided with а drug store 
and operating room and will make regular trips over 
the ditferent lines of the system for the purpose of 
bringingsick and woundel patients to the hospital at 


Chicago. ; 


Hermann S. Hering, associate in electrical engineer- 
ing in the Johns Hopkins University, Baltimore, is 
conducting the graduating cless in the electrical de- 
partment ona tour of inspection through several large 
electrica] plants in New York State, New Jersey and 
Philadelphia. The students are taken on a similar tour 


each year. 


Dr. Emma Sutro-Merritt, eldest daughter of Adolph 
Sutro, will probably be elected director and president of 
the Sutro Electric Railway Company of San Francisco, 
O. F. Von Rhein, the present manager and president, 
has resigned. Dr. Merritt isa graduate of Vassar Col- 
lege and the Toland Medical College. 


Rychnowski, an electrician of Lemberg, Austria- 
Hungary, claims to have discovered an electric fluid, 
which be calls ‘‘electroid.’’ He obtained it by electrol- 
ysis ; but itis not identical with electricity. Its effects 
are deciared to be startling, producing light and causing 
Geissler tubes to emit fluorescent rays. It works pho- 
tochemically, rotates objects in mid air, produces whirl- 
poolsin water and kills bacteria. Metal and glass can 
be charged with electricity by it and the magnetic 
needle changes direction under its influence. 


Otto Bahr, one of the engineers at the Mead electric 
light plant at Marion, Ind., resigned suddenly a few 
nights ago, and it was impossible to get a man to take 
his place. To keep the plant running and supply the 
city with light, Mrs. Zack Parvis, the wife of the other 
engineer, stepped into tbe breach. She did the work 
with the same accuracy as her predecessor, and 
many noticed the unusual brilliancy of the Mead lights. 
It was because a woman was running the engine that 
drove the dynamo. Mrs. Parvis has observed her hus- 
band at work, and яз a result is almost as good an engi- 
neer as he. If pressing household duties did not 
require her attention Mrs. Parvis would likely accept а 
permanent position as assistant engineer in the light 


plant. 


Perhaps one of the oddest things in all Southern Cali- 
fornia ls a street-car in Ontario, San Bernardino county, 
says the San Francisco Call." This car is not run by 
electricity or steam, nor is it drawn by a cable. Every 
morning it can be seen standing near the depot of the 
Southern Pacific Railroad waiting for the incoming 
train, Itis long. broad, aud filled with little seats, such 
as are found їп steam cars, and а broad aisle down the 
ceuter. Two mules are harnessed to the front of the 
car. Incomesthe railroad train and off goes the car up 
Euclid avenue, the principal thoroughfare of Ontario. 
Euclid avenue is 200 feet wide and along the sides are 
rows of pepper and palm trees. Directly in the center 
of tbe street із the car track. On each side is a broad 
strip of green, hounded by a row of trees. This avenue 
is seven mil«s long and itisatrue grade. The altitude 
at the head of the avenue is 1 400 feet above the foot 
of the avenue. At the terminus of the road 
the driver pulls from under the back of the car 
а square platform, places the mules upon it, releases 
the brake and away goes the car down the long, 
gentle grade, moving only by gravity. thus giving 
these two tired mules a free ride, which they enjoy в) 
much as any of the, passengers. The grown people as 
well as the children crowd out upon the back plat- 
form and feed the happy-looking mules with grass and 


candy. 
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t Street Railway Company, San Franciaco, Cal.— 
# dent H. E Ra vice-president, Charles Hol- 
brook: secon vice-president, Alvinza Hayward; treng- 
urer, N. T. Smith: secretarv, J L. Wileutt: directora: : 
E. Huntington, Oharles Holbrook, Alvinza пасе, 
Charles G Lathrop, I. W Hellman, George Crocker, F. 8. 
Doughty, N. T. Smith and J. L Wilcuté. 


Port Deposit Rlectric Light Company, Port Deposit. Md. 
President. R. E. McClenahan: secretary, John McUlena- 
han; treasurer and superintendent, D. G. Wilson. 


Raleigh Street Railway Company, Releigh, N. we 
President, William J. Andrews: vice-nresident, A. A. 
Thompson; secretary and superintendent, Charles С. 
Johnson; directors: J. H. McAden of Charlotte, J. H. 
Outler of Boston, A. A. Thompson, William R. Tucker, 


Julius Lewis and Robert T. Gray. 


COMMERCIAL PARAGRAPHS. 


Edacate Your Bowels With Cascarets. 
Candy Cathartic, cure constipation forever. 
10c,25c. If C. C. C. fail, druggists refund money. 


We are in receipt of the latest illustrated catalogue and 
price list of the Lunkenbelmer Company of Cincinnati, O. 
As is well known, this company manufactures a high 
grade of brass and iron valves, injectors, whistles, lubri- 
cators, oil and grease cups, and steam specialties in gen- 
eral. Only the very best of materials enter into the con- 
struction of their goods, whose unequalled design, com- 
bined with unexcelled workmanship, beapeaks for them 
the patronage of all users of first-classarticles. During the 
year many important additions have been made to their 

lant, so that at the present time the Lunkenheimer Com- 
pany has unequalled facilities for manufacturing the vari- 
ous articles in ite line and also special work of a like char- 
acter. Their New York office is situated at 26 Cortlandt 
street and their office in London, Eng., is located at 8 5 


Great Dover street. 


Don't Tobacco Spit and Smoke Your Life Away. 


To quit tobacco easily and forever, be mag 
netic, full of life, nerve and vigor, take No-To- 
Bac, the wonder-worker, that makes weak men 
Strong. All druggists, 50c or 81. Cure guaran- 
teed. Booklet and sample free. Address 
Sterling Remedy Co, Chicago or New York 


To Cure Constipation Forever. 


Take Cascarets Candy Cathartic. 10c or ?5c. 
It C. C. C. fail to cure. druggists refund топ y. 


The Electric Appliance Company, Chicago, have in- 
creased their line of enclosed Upton Arc Lamps by the 
introduction of a new enclosed lamp for alternating work. 
This lamp is giving very satisfactory results and gives 
promise of being equal in every recpect tothe direct cur- 
rent enclosed lamps. The Electric Appliance Company 
have one of these lamps burning in their store and it has 
been commented on favorably by all who have watched 


its operations. 


No-To- Bac for Fifty Cents. 


Guaranteed tobacco habit cure, makes weak 
men strong, blood pure. 500, $1. All druggists 


Everybody Says 80. 


Cascarets Candv Cathartic, the most won. 
derful medical discovery of the age, pleas- 
aut and refreshing to the tasie, act geutly 
and positively on kidneys, liver and bowels, 
cleansing the entire system, dispel colds, 
cure headache, fever, habitual constipation 
and biliousness. Please buy and try a box 
of C. С. C. to-day; 10, 25, 50 cents. Sold and 
guaranteed to cure by all druggists, 


INCORPORATIONS. 


Holcomb & Green Electric Company. Springfield, III.— 
to operate electric light p'ant, manufacture electric ma- 
chinery, etc. Capital stock, $5,000. Incorporators: Eu- 
gene Holcomb, H. 8. Green and C. F. Adams. 


The Fa*mington Electric Light & Ice Company, Farm- 
ington, Mo. Capital stock. 82), 000. Incorporators: D. O. 
Johnson, Charles E. Schwarz aud О. R Webb. 


The Syndicate Construction Company, New Brunswick 
N. J. to construct an 1 op · rat - trolley lines in Middlesex. 
Somerset, Union. Mercer, Burl.ngtos and Camden O. un- 
ties, N. J. Capital stock, 50 000. Incorporatora: Gott- 
fried Krueger, Edward H. Radel and Andrew Radel, 


The Carnegie & Washing'on Street Railway Com 
Carnegie. Pa.—to build a trolley railway e | 
connect with the Pittsnueg. Urefton & Ма вй 1а Street 
Railway. Capital stock, $18,000 President. A. S. Maxwell 
Allegheny; directors: H. K. Harlow, A. M. O'Brien, G. C: 
Pugh, R. Н. MeLarn, Pittsburg. ' : 


The Standard Electric Magnetic Power Company, Mar- 
tinsburg, W Va —to operate an ele tric plans Capital 
stock limited to 35. 00,0 0 | [ncorporators: R. Miles Rob- 
inson, W. L. Teter, F. 8. Seaman, M. L. Ritter and F. C. 


Stalnacker. 


The Toronto Electric Motor Company, Toronto, "ES 
to acquire the business now carried on by the ац саа 
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ELECTRICITY. 


[Vor. XIV. No. 16, 


——————. 


Electric Motor Companv and the Thompson Electric Com- 
Iucorporators: 

пп Campbell Mclachlan, Hiram N. Albertson, George 
McLachlan, John W. Thompson and William A. Turbayne, 


pany of Hamilton. Oapital stock, 850,000. 
o 


of Toronto. 


The South Bend Electric Company of South Bend, 
Wash., has filed articles of iucurporstion at Olympia. 


Capital stock, $40,000. 


The Highland Grove Traction Company, McKeesport, 
Pa.—to build a short trolley road. Oapital stock, $12,000. 
Bowman, McKeesport; directors: 8. M. 
Bowman, Arthur В. May, McKeesport; W. C. Cronemeyer, 


President, T. H. 


Monts Wolf Demmler. 


The Pelton Construction Company, Alexandria, Va.—to 
buy and sel! real estate, buy and sell machinery, furnish 


power for railroads, corporations, etc. Capital stock, $50,- 


000. President, J. H. Ingram of New York; agent ia Alex - 
andria, Gardner L. Boothe. 


Tbe Syracuse, Skaneatelas & Moravia Railroad Company 
—to construct an electric road forty miles in length 
through the counties of Cayuga and Onondaga, with the 
village of Moravia вз its southern terminus and the city of 
Syracuse as its northern terminus. Capital stock, $1,000,000. 
Directors: Wing T. Parker, Thomas W. Downing, John 
Andrews and Joseph Parker, of Moravia, and Henry J. 
Hibbard, of Skaneatelas. 


The Herkimer County Light & Power Company of Her- 
kimer, N. Y , with a capital of $100,000, has been formed by 
the consolidation of the Herkimer Gas Light Company of 
Herkimer, the United Gas & Electric Light Company of 
Little Fails and the Ilion & Mohawk Gas Light Company 
of Ilion. The directors are William F. Cochran and Alex- 
ander S. Cochran of Yonkers, George E. Weed, Maitland 
F. Griggs, Thomas E. O'Sbea, Henry Stanton, Robert P. 
O'Shea and James P. O'Shea of New York City, and Thos. 
Ringwood of Ilion. 


The Intercolonial Hydraulic Company, New York City — 
to develop, lease and sell hydraulic and electric properties. 
Capital stock, $50,000. Directors: Henry F. Whalen, Rus- 
sell Н. Landale, Ernst W. Cooke, New York; S. F, Smith, 
York, Pa.; James M. McCarthy, Montreal, Can.; Archibald 
K. Cook, r Oan., and Charles E. Hathaway, Provi- 
dence R.I. 


Redfield Brothers, New York City—to do general print- 
ing, electrotyping and engraving. Capital stock, $50 000. 
Directors: Taylor L. Redfield of New York, Judd Н. Bed- 
field and Charles М. Redfield of Brooklyn. 


ELECTRICAL PATENT RECORD. 


Lerrers PATENT ISSUED APRIL 19, 1898. 


ELECTRIO RAILWAYS AND RAILWAY APPLIANCES. 


602,495. Electric Contact-Shoe. William M. Brown, 
Johnstown, Pa., assignor to the Johnson Company, 
Lorain, Ohio. Filed Nov. 14, 1897. 

602,584. Electric Railway. Hosea W. Libby, Boston, 
Mass. Filed Dec. 10. 1894. 

602,678. Traveling Contact for Underground Electric 
Railways. Griffin B. Coleinan and Joseph W. Duggan, 
Washington, D. C. Filed Nov. 2, 1897. 

602,746. Street-Indicator. Edgar J. Hall, St. Louis, Mo. 
Filed Nov. 8, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


602,557. Alternate-Current Meter. Olarence P. Feldmann, 
Cologne, Germany, assignor to the Helios Electrici- 
tats Actien-Geselischaft, same place. Filed Dec. 21, 
1897. 

602,596. Electrica! Apparatus. Horace Н. Eldred, Brook - 
lyn, N. V., assigner to Henry B. Metcalf, Pawtucket, 
R. I. Filed April 4, 1896. 

602,709. Apparatus fer Reducing Electric Currents and 
Voltage Alexander F. Vetter, Long Island City, 
N. V., assignor, by mesne assignments, to the Meyro- 
witz Manufacturing Company. Ridgefield, N. J. Filed 
Sept. 8. 1895. Renewed Nov. 13, 1897. 

602,757. Rlectrie Switch. Arthur G. McPherson, High- 
land Park, III. Filed May l. 1897. 

602,781. Avparatus for Controlling Electric Motors. A u- 
thur J. Stopher, London, England. assignor to the 
Siemens Brothera & Company, Limited, same place. 
Filed Feb. 16, 1898. 


SIGNALS AND SIGNALING APPARATUS. 


602,484. Signaling Device for Railway-Care, Frank W. 
Diehl. Detroit, Mich. Filed Sept. 28, 1897. 

602,792 Railway Signaling System and Apparatus. Henry 
Bezer. New Rochelle, N. Y, Filed Dec. 3, 1895. Re- 
newed Feb. 25, 1898. | 


MISCELLANEOUS. 


602,463. Trolley-Wire Hanger. William A. McCallum, 
Cineinnati, Ohio. Filed Aug. 16, 1897. 

602,527 Electrical Measuring Instrument, Herbert W. 
Mallivan, Loudon, England. Filed Nov. 6, 1898. 

602,518 Electric Controller for Gag. Regulators. William 
K. H. Williams and Paul Seller, Sau Francisco, Cal. 


Filed May 18, 1897. 


602,554. Insulated Pipe-Coupling. George Peeples, Phila- 
delphis, Ра. Filed June 19, 1896 Renewed Oct. 5, 1897. 
602,576. Bracket for Insulators, ete. John R. Fletcher, 


Davton, Obio. Filed Jan. 4, 1896.  Heneved Feb. 2, 
1898. 

602,747. Process of Smelting Phosphorus, Charles K. 
Harding, Chicago, III. Filed April 5 1897, 

602,815. blectric Furua.e. George G Clarke, Galveston, 
Tex ,aasignor to Sylvain Blum, Hilliary Eldridge aud 
Daniel Juhnson Clark, aame piace, and Sam Lazarus, 
Sherman, l'ex. Filed Feb. 8, 1897. 


PE SS I TEE = е 


WANTED FOR THE UNITED STATES NAVY.— 
Qualified men for the satings of ELECTRICIAN, 
Applicants must be capable of performing all duties per- 
taining to the care, preservation, and manipulation of a 
suip’s electric lighting plant and ita sppurtensnces, to- 
gether with all other electrical appliances; they must 
also be physically qualified. Firat culistment is made in 
the rating of Electrician, second class, ($35 per month.) 
with possibility of future advancement to Electrician, 
first cl . s, ($40 p-r mouth,) aud Chief Electrician, ($50 per 
month). In additio to the pay stated, there isa ration 
allowance of 80 cents рег day. Enlistments in this rating 
are made only at the Navy Yard, Brooklyn, N. Y. 


TELEPHONE AND TELEGRAPH. 


At a recent meeting of the joint committee of the 
public order, health and police and public building com- 
mittees іп New Orleans, a communication from the 
People's Telephone Company was read, in which they ac- 
cepted the privileges and franchises under ordinance No. 
10,752, C. S., and stated that they intended to avail them- 
selves of the provisions of the ordinance. They obligate 
themselves to begin the actual construction of their tele- 
phone system within sixty days, and to complete it be- 
tween Julia and Esplanade, Delta and Basin streets within 
one year thereafter. They have already secured the plans 
and specifications for the work, and are ready to begin at 
once. Tbe communication was accompanied by & map 
showing the territory through which the proposed system 
will pass, all of which were referred to the city attorney 
and city engineer. 


A number of Barneaville, O., people recently witnessed a 
novel and unusual scene in the deliberate destruction of 
nearly $3,000 worth of property by its owners. A bonfire 
was made in that town of 157 telephones, formerly the 
property of the independent telephone company of 
Barnesville, which a few weeks ago sold out to the Bell 
people, who have adopted the policy of thus destroying 
the telephones and apparatus of rival independent com- 
panies who have fallen into their clutches. A big crowd 
was on hand to see the novel bonfire, and the Bell officials 
were offered all sorts of prices for the telephones. They 
flatly refused all offers and applied the matches. The 
boxes were worth about $18 each. ; 


The Iowa Telephone Company expects to put in this 
summer new copper metallic circuits over nearly 900 miles 
of territory. The longest new line scheduled is from Dav 
enport to Des Moines via Washington, Oskaloosa and In- 
dianola. Other lines planned are: Burlington to Ottumwa, 
72 miles; Grinnell to Oskaloosa, 31 miles; Waverly to 
Charles City, 30 miles ; Sioux City to Orange City, 45 miles; 
Independence to Decorah, 74 miles ; Marion to Monticello, 
85 miles; Webster City to Ames, 14 miles; Osceola to 
Afton, 26 miles; Wayland to Mt. Pleasant, 25 miles; Den- 
nison to Missouri Valley, 55 miles; Pringhar to Cherokee, 
85 miles; Oherokee to Washington, 20 miles. 


The St. Paul Globe says: The jobbers’ union of St. Paul is 
interested in the question of telephone competition and at 
а meeting held a month ago a committee was appointed to 
look into tbe afTairs of the Mississippi Valley Telephone 
Company and ascertain whether it was a company meriting 
the confidence of the business community. Af а meeting 
of the union Saturday, the committee indorsed the com- 
pany in a report which was presented to the union and 
adopted." 


We learn from the Des Moines, Ia., Leader that the re- 
cently organized Central Telephone Company will ut once 
begin the construction of a line from Des Moines to Oska- 
loosa, The incorporators of the new company are all in- 
terested in the Mutual exchange in Des Moines, and ar- 
rangements have been made to operate its lines in con- 
junction with it. Manage: Bartlett, of the Mutual, has 
resigned his position to engage actively in the telephone 
construction business. He will be succeeded by W. К. 
Hind, of Fairfield, a telephone man of wide experience. 


It is reported that some of the leading interests in the 
Metropolitan Traction Company have become interested 
in the new telephone company in opposition to the exist- 
ing telephone company in New Vork, aud that the work 
of laying subways will soon commence. It is said to be 
the purpose of the company to construct an extensive 
system of subways. The new company is said to already 
have applications enough for the lease of wires to form a 
considerable part of its proposed revenue. 


The Standard Telephone Company of Newtown, Pa., 
organized with a capital stuck of $10,00) for the purpose of 
transacting local business, proposes to erect a line connect- 
ing Newtown, Doylestown, Bristol and other points in the 
county. Theoflicers аге Н. C. Worstali, president; Wat- 
son P. Church, secretary; Edward T. Hicks, treasurer. 
The board of directors is composed of tbe officers named 
and Harry A. 8mitb, Thaddeus Kenderdine, Clayton Kel- 
ler and George C. Worstall. 


The Automatic Telephone Seryice Company bas made 
application for а franchise to the city council of Roches- 
ter. It asks for the right to establish and maintain а 8y8- 
tem or systems of telegraph or telephone for public or 
private usein the city of Rochester, and to construct con- 
duits, erect poles, place wires, conductors, cables and all 
appliances necessary to the successful conduct of its busi- 
ness. 


The men interested in the Philadelphia Standard Tele- 
phone Company are disposed to go on with the suspended 
work in Philadelphia if means can be obtained. The 


company has а valuable franchise and covsiderahle Work 
has been done in the construction of conduits, etc., but 
funds are lacking, and efforts are to be made to intereat 
capitalists in the enterprise. The war, however, interposes 
an obstacle inthis direction which i¢ will be dificult to 
surmount. 


After the Railroad Commission made an order reducing 
telegraph rates to 15 cents for a ten-word Message over the 
Western Union lines in North Carolina, that company 
secured an injunction and filed complaint. The Railroad 
Com mission then filed its answer. The Western Union Co. 
on the 15th inst., at Kaleigh, filed a replication in the 
United States Circuit Court «aying the answer made hy 
the commission through its attorney is “ scandalous and 
impertinent " and begs the court to rule the answer out. 


Tbe Standard Telephone Company has completed ita 
main underground conduits at Atlanta, Ga. The work о! 
constructing the plant is being done by the Southern 
Standard Telephoue Construction Company of Philadel- 
phia. The officers of the Atlanta Standard Telephone 
Company are: President, Simon Baer; secretary and 
treasurer, Joeeph S. James, Among the directors of the 
company are Charles G. Wetter, Philadelphia; G. F. 
Baerand J. W. Nelmsof Atlanta. 


The Bunker Hill (Ill.) Telephone Company has organ- 
ized with the following board of directors: Adolf Bu- 
mann, Charles E. Drew, C. J. Jacoby, James Jencks, John 
Neil. The officers are: Adolf Bumenn, president; C. J. 
Jacoby, vice-president; Charles E. Drew, secretary and 
treasurer. The company expects to have the line open for 
business June 1. 


The Chester County Telegraph and Telephone Company 
has been chartered at Harrisburg, Pa., and will open ex- 
changes in Malvern, Coatesville, West Chester, Oxford, 
Phoenixville and other places. Over one hundred sub. 
всгірегв have already been secured at Phoenixville. Low 
rates will be a feature of the new company. 


The Citizens' Long-Distance Telephone Company was 
organized at Lansing, Mich., on the 13th inst., for the pur- 
pose of building a line from Lansing to Flint. The incor 
porators are Peter C. Burns, of Chicago; Samuel C. Hig 
gins and Frank Marsh, of Saginaw, and Marsellies L. 
Joslyn, of Woodstock, III. 7 


Judge Simonton has signed the decree ordering the sale 
ofthe Mutual Telephone & Telegraph Company,wh'ch was 
organized as а rival of the Bell in Charleston, 8. C. The 
sale is ordered to take place on May 8. The upset price is 
315,000. 


A special committee of the city council of Chattanooga, 
Tenn., bas under consideration tue petition of a Mr. Cole- 
man, of Columbia, Tenn., fora franchise enabling him to 
establish a telephone exchange in Chattanooga. 


The Supreme Court of the United States has granted the 
application for a writ of certiorari in the case of the city 
of Richmond, Va., against the Bell Telephone Company. 
It may be two years before the case is reached. 


The capital of the New Ulm (Minn.) Telephone Company 
is to be increased to $20,000 and its lines extended so as to 
include Mankato, Morgan, Redwood Falls, Lamberton 
and Tracy. 


The line of the Nebraska Telephone Company to Tecum- 
seh has been completed and connections made with 
O.naha and Lincoln. 


New Companies Incorporated. 


The Lake County Telephone Company, Libertyville, Ill. 
Capital stock $2,500. lucorporators: James Turnock, 
Joseph A. Seyl aud Т. Degen. 


The Somerset Telephone Company, Madison, Me. Cap- 
ital stock, $2,000. President, Т. H. Spear. 


The Gaplaud Telephone Company, Gapland, Md.—to 
build and operate telephone and telegraph lines. Incor- 
porators: John Ahalt, Hamilton W. Sbafer, George С. 
Huffer, George 8. IIuffer and T. B. Biser. 

The New Long-D. stance Telephone Company, Indian- 
apolis—to build lines connecting Indianapolis with the 
independent liues throughout ludiana. Capital stock, 
$1,000,0.0. Incorporators: S. P. Sheerin, Ivdianapolls, 
president; A. Н. Nordyke, D. M. Parry and Harry E. Gates, 
Indianapolis; Alexander F. Ramsey, Crawfordsville ; Рао" 
iel K. Dougherty, Louisville, Ky.; Gcorge W. Beers, Fort 
Wayne, Ind. 

The Sabetha Telephone Company, Sabetha, Kan.—to 
establish a telephone system in Sabetha connecting with 
adjacent towns. Capital stock, $1,80. Directors: D. D. 
D. u, little, G. M. Bunker, Harry Reding, Klizabeth Doo- 
little, Annie M. Bunker and Helen E. Reding. 
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ELECTRICAL SECURITIES. 


в of Electrical Securities dealt in at the leading commercial 


me aubjoined quotation 
Then d in their collection and preparation, and every effort is ma 


The utmost care is cxercise 
a favor to have brought to their attention any 
Abbreriations : crt. indb., certifi 


Q, quarterly; A. & O., 


PASSENGER RAILWAYS. 


Capital Stock. ie 
— ———— |. and Date ot 
NANE. Par Authorz d Issued. Last Div. Bid. Asked. 


Albany, N V. Apr. 28 


Alban „ Co .. 100 2. 000. 000 81, 750, 00014 % Q., Feb. 98. |145 | 1474, 
Troy City allway G0... 100} 2,000,000 2.000.000, € Q., Dec 10, 97.| 68 | 69 3 
Traction Оо. (Saratoga) · 100 50,000 50,000 — 00669. 99906 . ee 
Allentown, Pa-—Apr. 25: 

Allentown & Lehigh Val. Trac. Oo. 4,000,000 1,500,000 (ZEKE EKE EEEE эе 15 
Bridgeport, Conn—Apr. 25: 

Bridgeport Traction Oo. 100] 2,000,000] 2,000,000) 1 X Aug., '97. 45 60 
Baltimore, Md.—Apr. 25: 

Baltimore Ойу Passenger Ry. Со...) 25| 6,000,000) 2,500,000/5 % S., July 2, '97. п | 72 
aBaltimore Consolidated Ry. Co.....| 25 10,000,000] 9,177,0002 % S., Jan. 15, 98. 22% 23 
Central Ry. Oo. of Baltimore City. 50 800,000] 800, 0006 % A. Dec., 1597. | 80 | 82% 
Boston, Mass.—Apr. 25: 

New England Street Ry.............| 25| 6,000,000) 1,081,925)! „ Jan. 15, 97. he 
North Shore Traction Go. . . . . com. 100) 4,000,000 4,000,000 % Q. 5 10 

North Shore Traction Co........pfd.| 100 2, 000, 000 2, 000, 0006 % S., A. & O. 67 72 

b West End Street Ry. Co. . . . oom. 50 10, 000, 000 9, O85, 000 4 % S., Oct., 'У7. 79 | 80 

b Weet кй знову EY. Со...8 % pfd. 5 19008500 8, 400,000 4 % 8., Oct. 1, 97. 102 10206 
Boston eva . „ „% % % EH Oo еееее»»о» 0, 0, 00 5 t 
Brooklyn N. Y.—Apr. 25: 

Brooklyn City & Newtown Ry. . ., 100] 2.000, 000 1.923, 400.2 % Feb. 1, 1898. |185 195 
Brooklyn Rap. Transit Oo., tr certf..| 100| 20,000,000! 20, 000, 00 0 ........ „ 3534) 851; 
e Brooklyn Heights Railroad. ....| 200,000 200. 000000 U U[— ĩd) . 6 » 
*dBrooklyn City RR. . . . . guar 100| 12,000,000. 12,000,000|234 % Q., Jan., 98. 198 | 209 
eBrooklyn, Queens Oo. & Sub. RR... . 2,000,000! 2,000,000] ............ ЖЕ ДЕН! 

Ooney Island & Brooklyn RR.......| 100 1.000.000) 1.000.000 1% % Oct. 1, '97. 
Kings County Elevated . . . . . . 4, 750, 000 4.750.000 ............ к us 
Kings County Traction Co..........| 100) 4,500,000} 4, 500. 000 1 % July 26, 97 45 | 48 
Nassau Electric Railroad .............|...... 6,000,000| 6,000,000] ...... hse aes 3714 
апе 5 . 50 2,000,000] 2,000,000] ............ к M 
oBrooklyn, E. road.. 1, 000, 000 1,000,000] ............ 74 | 80 
Buffalo, N. Y.— Apr. 25: 
Buffalo & Niagara Falls Elec. Ry....| 100| 1,250,000! 1.250,000] ............ 58 | 60 
*Buffalo Railway Co... . 100 6,000,000] 5,370,500/1 % Q. Dec., '97 78 80 
Columbus О.—Арт. 25: 
Oolumbus Street Railroad..... m 100| 8,000,000| 8,000,00011 „ Feb..'98. | 4t 
Columbus Centra: Street Railroad. . 100| 1,500,000. 1,500,000 * 2 5 т = 
Charleston, S. C.—Apr. 25: 
Charleston City Ву. Co. 
о вао о [боо ыч Јада в зк i 
[] , * ооооеее ee е ee ww 
Chicago, Ill.—A»r. 25: 
Chicago City Ry. Оо................. 
Obicago & South Side R. T. RR..... 100 Ча ке ирең 152 00 8% Q., Dec. fl. 97.215 220 
Lake Street Elevated RR............ p 000 5 10 E 
Metropolitan West Side Elev. Ry... 103 sone one 19000090 N „ 10% 1075 
Met. West Side El. const. stk........ eus! ‘ean bd dd ie oe 85 
North Chicago Street RR. .. 100 10.000.000 B00 00018 S£ @., Jan., m 
Ci 100 10,000, 6,600,000/8 % Q., Jan., 98. 201 | 203 
hNorth Chicago ty RR ess 100 500.000 249.900 
South Cbicago Cit il way........| 100) 9.000.000 1.603.200 „5 @: s 
(West Chicago 8t. RR. Co............ 100 20,000,000 13,189,000 114 % Q., Feb, 98. 87% 8814 
Chicago West Div. Ry.......gu&r.|..,..| 1.250.000 624,90035 % a es 
Chicago Passenger Ry.......guar.| 100 2,000,000 2.000, 000 5 % 8. M 35 
Cincinnati, Ohío.—Apr. 25: 
Oincinnati Inc. Plane Ry.......com. 50| 1.000.000] 575,000 20 
Cincinnati Inc. Plane Ry........pfd.| 50 150,000 150.000 214 € Feb., 9 e 75 
Cincinnati, Newport & Ооу. St. Ry. 100 4 000.000! 8 500.000 See ! 3 25 
t пай 8 80 18.000.000 14,000,000 134 5% Q., Jan., . 98. 11254 113 
ans n Park Inc. Ry. 50 2,500,000 2. 200,000 14 % G., Jan., 99. 
Cleveland, Ohio. —Apr. 25: 
Axron, Bed. & Olev. Elec. Ry....... 3 , 
Cleveland City Ву................... 180 OUO ооо „ Ont p^ 85 40 
Cleveland Electric Ry............... $n nal 19. 100034 2'Q. Oct." 
n 100 12,000,000} 12.000, 000% % Q., Oct., '97. | 50 
Apr. 28: 
Perron, mic 555 100 2.000.000 1,250,000 S 100% Ё 
Fi. Wayne & Belle Isle Бу.......... 100 "400,000, 400.0005 % July, "96. |175 |.. 
i 11 m 000 
Detroit Electric Railway............ 1.000:000| 1,000,000 | 
Wyandotte & Detroit River Ry. 100) 250.000 200,000 . . 00 | tio 
Dayton O.—Apr. 25: 
City Railway GG b «сот 100 , 
а 1,500,000 1,470,600 114 % Q., Jan 1,98. 100 | 102 
Oity Railway Co... . „ „ pid. 100 600, lt % Q. Jan. 1,'98 140 145 


People's Street Railway.............]. 


*Unlisted.  1Ex div. 
a Consolidation of Baltimore Traction Company and City & Suburban, Railway Company. 


Oompany controls Oitizens’ Railway, North Baltimore Passenger Railway, Baltimore 
& Curtis Bay Street Bali WAT, Baltimore & Powhatan Railway Pimlico & Pikesville Railway 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 
b Leased to Boston Elevated Railroad Company. 
e Owned by Brooklyn Rapid Transit Oompanv. 
d Leased to Brooklyn Heights Railroad. Co., which guarantees 10 $ on capital stock. 
e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hts. Co. 
Stock owned by Kings County Traction Company; road leased to Nassau Electric RR 
Lore rait E diced e ee eee 
nding ca paid as renta essee— o 8t. RR. Co.; 
Е 100 el tonk отво ы North Chicago дие! Railroad Оошрапу. wae 
ntrols by lease cago on Railway, Ohicago Passen Rail 
West Ohicago Street Railroad Tunnel Company. a paises фир 
1 X per annum paid on outstanding capital as rental by lessee—North Ohicago Street 
Bai Company; $625,100 of stock owned by West Ohi Street Railroad Compeny. 
a Majority owned by Ohicago West Division way Company; 5 & on $1,000, 
е meek guaranteed Op. hes purebenod the Mt Ana Nen , leases. 
Oineinnati 8t. Ry. Op. has purebased tbe Mt. А. & Bdep road, assuming its bonds: 


ebecess oneas eaesn „„ 


centers are compileè from special reports received by Ex 
de to secure accurate and reliable information. _The man 
inaccuracies readers may discover in these colunins. 


cate of „ ое collateral ; оля consolidated ^ E 5 

jon: gen., general: g., gold; guar., guarantee : inc, income; imp., improvement; pd., paid; pfd., preferred: mig. : mo gage; tr., trust; 

extension ; ger G., pl and Oct; F. &. A., Feb. and Aug. M. & S., May and Sept.: J. & D. J j Qui 
3 ]ð — 


кствїсттү from a variety of sources, 
agement of this journal will esteem it 


common: deb., debentures; exten., 


. const., construction; conv., convertible; com., 
Sta, A., annually; 8., semi-annually ; 


uly and Dec.; J. & J., Jan. and June. 


CKS 
e 
PASSENGER RAILWAYS. 


Capital Stock. 


Rato and Date of 


| — з 
NAME. |ParlAuthorz'd| Issued. Lest Div. Bid. |Axked, 

Hartford Conn.-Apr. 25: ‚ | 
Hartford Street Ry. Oo........ „a... -| 100) $4,000,000} $200,000/3 & 8., Jan., 98. 140 
Hartford & West Hartford RR .....| 100) 1,000,000 247. 0(0o⸗oůull + ee æ 
Holyoke Mass.—Apr. 25: 
Holyoke Street Ry. Co ....| 100! 400,000] 400, 0008 & A., Jan., '98. 200 | 205 
Hoboken, N. J.— Apr. 25: 
North Hudson Оо. (N. J.) Ry. Co...| 25 1. 250,000 1.000, 0008 %, 1892. 70 e 
Indianapolis, Ind—Apr. 25: «il gs 
Citizens Passenger Ry e.s.. s.s.s.. ео] 9° 5,000,000 5,000,000 999249999999 2 
Lancaster, Pa.—Apr. 25: 
Pennsylvania Traction Oo ‚| 100 10,000,000) 9,900,000! ......... — T ee 

Lancaster & Col. Electric Ràyyů ... 87,500; . . .. " = 


West End Street Rallway......... ooi] ttn 


Louisville Ry...........-.- . . COM. , , " , 4, VCS., 
Louisville Ry... Trio... 5 9% pfdi 100 2,500,000) 2,500,000 М % 3., Oct. I. 97. 90 | 100 
Minneapolis. Minn.—Apr. 25: 4 
Twin City Rapid Transit. . . .com. 100) 17,000,000: 18,010.000| ............ 1 20 
Twin Ойу Rapid Transit....796 pfd.| . 8,000,000) 1,714,200 174 %. Jan., '98. — 1 
Montreal, Canada.—Apr. 25: , 
Montreal Street Ry. (oo 49 4,000,000) 4,000,000 8 % 8., M. & N. Y м; 
Toronto Street Ry. Coo 100 6,000.000| 6,000,000,134 % 8., J. & J. d7 x 8734 
Memphis, Tenn.— Apr. 25: 
Memphis Street Railway Co. s. 100 500,000 500, O00 15 a 
New Haven, Сопп.— Арт. 25: 
Fair Haven & Westville RR... 25 1,500,000 900,0004 % S., Sept. 97. | 60 155 
New Haven Street Railway Оо......| 100 1, 250.000 1,000,000 274 % A., July '96. 60 80 
New Haven & Centerville.......... 100 700.000 300,000 .................. ee өө 
Winchester Avenue RR..... MM 25 1,000,000 600,000) o 40 | 42 
New Orleans, La.—Apr. 25: 
Canal & Claiborne RR. Co..........| 40! 240.000 240,000 1 96 S., Jan., 98. 140 | 160 , 
New Orleans & Carrollton RR......| 100 1,200,000) 1,200,000 134 % Q., Jan., 98. 12, 124 
New Orleans Traction CO. . . com. 100 5,000,000) 5,000,000 . . . . . . . . 8 
New Orleans Traction CO.. . . . pfd. 100 2,500,000) 2,500,000 „ ......,, 8 10 
a Crescent City RRR... guar.) 100 2,000,000! 2,000,000 3 % 8., Jan., 98.2 30 
„New Or. City & Lake RR....guar.| 100 2,000,000; 2,000,000 4 % S., Jan., 98. 81 88 
Orleans Ralilroad............ . 50 500.000 185.000 1% %., June, 94. 16 17 
St. Charles Street Raílway..........| 50 1, 000,000 1,000,000 1 %. Jan., 98. 5874) 5474 
New Vork -—Apr. 25: 
Central Crosstown RR. .. 100 600,000 600.000 24 % Q.. July, 97. 50 а 
cChristopher & 10th Sts. RR..guar.| 100 650,000) 650,000 2 % Q., Jan., '98. 100 | 165 
Dry Dock, E. Brdw’y & Battery RR. 100 1,200,000) 1,200,000 1% % Q., Feb., 98 |175 | 195 
dMetropolitan Street Ry. Co....... | 100) 30,000,000 80,000,000 174 % Q., Jan., 98 134% 1851, 
eBleecker St. & Fulton Ey. Ry. guar 100, 900,00 900,000 74 26 A., July,'97. | 32 
Broadway & Seventh Ave...gunr.| 100, 2,100,000; 2,100,000 214 % Q., Oct., '97. |205 | 212 
gCen.Park,N.&E. Rivers RR. guar! 100 1,800,000) 1,800,000 274 %Q., Jan, 98. |177 | 1*5 
hEighth Avenue RR... 100 1,000,000 1,000,000 ..... SEEN 10 | 525 
i42d St. & Grand St. Ferry RR. guar 100, 750,000) 748.000 4% % Q., Feb., 28. 85 | 860 
jNinth Avenue KKK... guar.) 100 800,000 800.000 — 192 | 194 
kSixth Avenue RR............guar. 100 2,000,000 2,000,000 f 200 | 216 
ITwenty-third St. R. R. Co..guar.; 100 600.000 600,000 474 % Q. Feb., 98. 310 | 82, 
: Second Avenue RR........ оона о.) 100 2, 500.000 1,862,000 2 % Q., Jan., 98. 65 170 
Third Avenue RR... 008: 100 12,000. 000 10,000, 000 2 % Q., Feb., 98. 156 | 160 
m42d St.,Manhatv’le & St.Nich.Av 100 2,500,000 2,500,000 6526J9 64% 58 61 
Union (Huckleberry) Ry. ........| 100, 2,000,000) 2,000,000) . . . . . . 175 | 200 
Newark N. J-—Apr. 25: | 
Consolidated Traction Co. of N. J.. . 100 15,000,000! 15, 000. 0000 . ... 44 45 
Newark Passenger Ку.............| 100) 6,000,000 6,000,000! ......... аврага i T E 
nRapid Transit Street Ry.........| 100 504,000 504,000 1134 % А. 180 | ]90 
Pittsburg, Pa.—Apr. 25. | 
Allegheny Traction Оо.......... ...| 50 500 | Р 
oConsolidated Traction Co....com. 50 15 00000 15 9999095 &% Jan., 95 12% 181 
Consolidated Traction Oo......pfd.| 50 15 000.000 15.000.000 3 % May, "97 451° ^á 
pCentral Traction Coo .. 50 1.500.000] 900.000 N . Vos 
qCitizens' Traction Oo.............| 50. 8,000,000 18.000,000.6 % A mt 61 61 
rDuquesne Traction Co........... 50 8.000.000 13.000.000 89/ A % 
sPittaburg Traction Co.......... ..| 50! 2,500,000) 1,900,000 3 D Ang..'95 ds ch 
кей oral St. & Pleasant Valley Ry. 25 1,400.000| 1.400.000 244 &, Jan., 98. 225 24 
Pgh., Allegheny & Man. Trac. Co... 50| 8,000,000 12,004,839 2%, Aug., 38. ў 
||P ttsourg & Birmingham Trac. Ry.“ 25 8.000. 000 8.000.000 ! Y Jan., 96 m 25 
Pittsburg & West End Ry...........| 30 1.500.000] 1,500,000 5 % A., June 8 um EE 
; , , 1,500,000) 1,500,000 5 % A., June 80, 97.) .. us 
Second Avenue Traction Co...com..... 50, 4,000,000| 14, 000.000 . 
Suburban Rapid Transit Co......... 50 800,000 200,000) „„ cs + 


* Unlisted. f Full paid. I Outstanding. T Ex div. 
a Leased to New Orleans Traction Company at 6 % on stock. 
b Leased to New Orleans Traction Company at 8 & on stock. 
c Leased to Central Crosstown Railroad at 8 % on stock and Interest on bonds. 
d Operating the former Met. Trac. system, that corporation having become extinct. 
e Leased to 23d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry 
f Leased to Houston, W est Street & Pavonia Ferry—now Metropolitan Street Railwa 
g Lessea tu Metropolitan Street Railway at 8 % on stock until Oct. 1, 1897; thereafte 4 
Leases to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215 000 er e 
тоа "a Mop an нос Railway for 18 % on stock. | т некеш, 
j Leased (o Met. St. Ry. for 99 vears from April 20, 1892; € 
k Leased to Metropolitan Street Railway tor $145,000 per PA ыы 88 
l Leased to Metropolitan Street Railway for 18 per cent. on capital stock 
m Controlled by Third Avenue Railroad by purchase, ' 
n Dividends of 154 & yearly guaranteed by Consolidated Traction Oom y 
o Controls by lease the Alleg’ny, Cent., Citizens, Duquesne, Furt Pitt and Pítte'h 
p Leased to Oonsolidated Traction Company for R % per annum on par value of stock 
q Leased to Fort Pitt Traction Oompany for 5 % on $8,000,000 capital soak. VÉ 
v Leased to Consolidated Traction Oompany for 4 % on capital stock after October | 
s Leased to Consolidated Traotion:Oompan: for 7 X on eapite! stockafter October. 
' ` 
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PASSENGER RAILWAYS. | TELEPHONE AND TELEGRAPH ООЗ, 
/// ac 
= Rate and Date of |- | Bate and Date of 
NAME. Par uma Issued. Last Div. Bid. | Asked. NAME. Par | Issued. Lest Div. Bid. Asked 
| а 
New Bedford Mass—Apr 2: Boston, Mass.—Apr. 25: 
Union Street Railway Oo...........| 100] $850,000) $850,000|2 X, Feb. 98. - | 158 |/American Bell Telephone Co.......| 100| 50,000,000, 28, 680, 0004 % Q., Jan., 98. /247 248 
Northampton,Mass—Arr. 25: ке та ph. & Telephone Oo....| 100 ОАА io a 1 % Q., Jan. 8. бм 63 
Northampton Street Rv.... . 6099926 100 800,000 225,000 4 X A., Jan., 98. 165 175 ow ngian eiephon эзе ө» ee 3 э 804, 600 $1.50 %, Feb. 98. 125 126 - 
Omaha, Neb.—Apr. 18: New ҮОРК.—Арг. 25: 
, . 9 American Telegraph & Cable Оо... 
Omaha Street Ку................. .›.| 100| 5,000,000} 5,000,000) .................. 25 эз опна! & South Am. Teleg. Oo..... 10 8999050 8599 800 х9 1 id | 
= mmercia o ' d Be 
Paterson. N. J.~ Apr. 25. Franklin Teleg. Co...... 214 X guar. n 1009 900 (0090001 4 : 8 p^ 189 e 
Paterson Rv. Со...... 6 6 6% заороооосое 100 1,250,000 1,250,000 Sb eccésacecconpace 85 86 Erie Tele ph & Telephone CO 100 б 070 000 4 800 000 1 [^ v Jan 98 6735 4 — 
Gold & Stock Telg. Co.. guar. 6 . 100 н ‘000 1 N * . 1075 qn 4 
2 


Providence. R. I.— Apr. 25. 
United Traction & Electric Oo ..... 


Philadelphia.—Apr. 25: 


*Pacific & Atlantic Tele паг. 4 | 2 
Fairmount Park Trans. Co...§20 pd. 60 2,000,000) 1.770, 000 2 ?;, Dec. '97. 14% .. postal Telegraph Cable б... a 100 15990009 15.000.000 : %Q 7T E 
Hestonville, Man. & Fairmount.... 50; 1,966,100 11,966,100 25 , July 15, 97. 42 45 *Sout'n & Atlantic Telg. Co.guar.5 % 25 950.000 859.525 2 р, В ee m и 
Hest'nvl'e, Man. & Fairm’t..6 % pfd.| 50 533,900} $533,900 8 $ S—Jan, 10, 98. 61 65 tOommercial Union Telegraph CO.] 25 500.000 909 8 J 1°98 155 n 
aFairmount Pk. & Had. Pass. Ry. 50 800,000] 300, 000 8 % Feb. 1, '98. 63 | 66 Western Union Telegraph Co. ш 00 A et an. rad ll {111184 
Union Traction Co. $1214 pd| 50 30, 000,000 29,930, 450 MONIS 1454) 1474 || Div. guar. by Postal Teleg. Оо. d See pe, а: 4 7$, Jan., 95. 8474] 85 
сЕ1есігіс Traction Oo — 50 — 8,297,920! _.................. 71 · 71% 
анапа ue 3 2 500,000 " 192,500 88 share ems ud ee Miscellaneous.- Arr. 25: ы 
eFrankfo uthwark Pas. R 50 ........ 875, 000 $14 sha’e A- Apr. [American Dist. Teleg. (Phila.).....| 25 400.0000 : , i 
fLehigh Avenue Ry. Со........ . z 1,000,000} ........ | €— — 4 . Bell Teleph. Co. (of Canada.) . 100 8 168.000 8.168.000 ix ^d Feb. '98, m m 4 
Lombard & South Street Ку...) 25 ............ 1,000,000! A. & О. 89 9014 Chesapeake & Potomac Telep. Co..| 100 „168, 105, 74 i 
dSecond & Third Streets Ry....| 50) 1,060,000] {771,076 $9 share A, Mar. 97:265 Chicago Telephone Coo 100 5 Сай 1 à 
People's Traction O0. . . . . .. ( 50 10,000,000] 16,000,000 3 %, A., April, 97. % | +» Central Dist Prtg & Telg.Co.(Pgh.).| 100| 750,000] 750,00 T X 6. 
gGermantown Passenger Ry. . 50; 1,500,000) 1572,800 85.25 share 1898. |134 135 Empire & Bay States Telegraph Оо. ..| ...... ка ым 65 |% P 
„Green & Ooates Passenger Ry. 50 500,000 1170 3 7$ Jan., 1898. 132 Hudson River Telephone CO... . . 100 2,000,000| 2,000,000 & Q. 75 pe 
hPeople’s Passenger Ry. . com. 25| 1,500,000 740,000 ——— . e. Northwestern Telegraph Co..guar| 50! 2,500,000| 2,500,000 294 XQ 112 117 ү 
555 5 ; = 30 99000 100 00.000 i Z3 0d 1 '97 7 7856 Providence (R. I.) Teleph. Co..... | | , s i y, , 4 76 . | " 
hiladelphia Traction COO 30,000, ,000, « S—Oct. ; ‹ Tug. Te 5 we cesses e.. - 
{Oatherine & Bainbridge St...... 50) 1 800 50 1409000 6*6 A—Mar. 9 nmm Southern New Eng. Teleph. Oo.....! 100] 8,000,000] ...... |... hahe - 
4Qontinental Pass. Ry guar.. „000, 580,000 86 share—J uly, 97. as 
‘Empire Passenger Ry. (. . 50 600,000 600.000 l. 5 id „|11 (ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
Philadelphia City Pass. Ry. . . . 50 1.000.000 $475,000 $7.50 share July'97 176 180 
J Philadelphia & Gray's Fy. RR. 50 1,000,000] 293,650 $3.50 share July "97 86 on Boston, Mass.—Apr. 25: 
{Ridge Avenue Passenger Ку... 50] 750,000 [420,000 $12 share, July 97. | 300 ||Fort Wayne Electric Oo.............| “ „2 POR 
0% ВО. onn 200 000 Со раа png: [Eb Wayne Elec Co; T. Beo: Serion А 20. „ ү: | 
17th & 19th Ste. Pass. hy. guar...) oO; ........ 250,000,114 % S., July, 97 1157/5) .. General Electric Со......... . . com. 100 40 | : 80 803; 
A hirteenth а 15th Sts, Pass. Ry. 50) 1,000,000 1335.000 811 ah. A., July, 7 275 | .  |QGeneral Electric Co. е pfd.| 100 10 000.000 241259000 S X ae a d = 
{Union Passenger Ry. CO... . . 50! 1,500,000] |900,000 89.50 shre, July '97 227 228 [P. -H. Elec. Co.. T. Secur., Series D. 2 ORE EE RA iC „ ge ' 
j West Philadelphia Рава, Ry. . .“ 50; 750,000 [750,000 810 share, July '97 225 | 235 Westinghouse Elec. & Mfg.Co. com. re 146,700  .... 201% 21% 1 
— . 25: estinghouse El. & Mfg. Co. pfd. 50 4,000,000! 8,996,053 13 Feb., '98.| 51% 58 
Rochester. М. ун Apr 29 Westinghouse El. & Mfg. Оо. aasent.| 50 11,000,000| 8,195,126 an ; mde 
Rocbester Ra way 3 г 100 5,000,000 5,000,000 6 6 „6 „ о о 16 18 New York.—Apr. 23: | 
Reading, Pa.—Apr 25: Edison Elec. Пе Co., New York.. 100 10,000,000) 7. 988, 000 ii |118 » 
j Reading Traction GG егне TT T 1,000,000 1,000,000 Semi-an.,Jan. & Jy, 15 RES * Edison Elec. ПЕ Co., Brooklyn. 100, 4,000,000 8,750,000; 1 36 % Oct., 97. 108 104 
kCity Passenger Rͤ — -| Бо 350,000 850.000 Jan., 98. 112 = Edison Ore Milling Co........ was as 100, ..... кл 5) ' 10 | 18 
[East Reading Electric Ry. ... . 50| 1,000,900 11,000,000 Jan..'98 64 zr Edison 5 Biorag? 9 DN LA 3 D 
' Lars. General Electric Co..... em Y ) 460 C » 1 80 u 
St. Louis Mo.- Apr. 25: General Electric Co.............pfd. о 19000090 14.252.000 3% 8. Jul, 8. i F А 
Fourth Street & Arsenal Ry §0/ 800,000 150,00 ů¶re7 . 22 СЕ Interior Conduit & Insulation Со... 100 1.000.000 1.000.000 2 T ‚ 98. ^ 
Jefferson Avenue Ry. Co. . 50  400,000|  400,000|2 % Dec., 1888. Ө hen United Elec. Lt. & Pow. Co... .. pd . к p os 
Lindell Ку......... “+++, 100 2,500,000 2,400,000 1 DA Jan. 98. 120 122 ым ї 
National Railway Co. . . .. | 2,500,000) 2'479.000/1 24. Jan., 98. = Sx Pittsburg, Pa.—Apr. 25: 

. Cass Avenue & Fair Grounds |. | 2 500,000 2.500,00 ũ WG ee p i \Hegheny County Light Oo........| 100] 500,000] 500,000 J. & J. 127 | a 
Citizens’ RR. . . PETT 100] 2,000,000) 1'500,000/4 %, Oct., ?98. 90 |110 East End Electric Light Co. 50 800,000} 300,000 Q = 10 7 
81. Louis RR ̃Mæͤᷣꝶꝶ .... ***| 100 2,000,000 2,000,000 2 А Jan., 98. 95 105 Phil del hia Pa —Арг. 25: A 

Missouri RR....-- esessooooososop ooo 50 2,100,000 2,30 000 112 % Inn., 98. 170 172% а р А 8 Pr. . P 
People's RR. Co. . . . —— 50 1,000,000) 300.000 50 c., Dec., 89. vs .. Edison Electric Light Со........... 100] 2.000, 0000 — 14474 oe Е 
Southern Electric Ry. roses com.) 50 500,000 500,000) »wmm— ... 50 5214 Electric Storage Battery Oo.. com. 100 8.500, %% 0ö Do 9 | 41 К 
Southern Electric Ry... . . . 6 26 pref.) 100 1,000,090} 1.000.000 1% %, Jan., 98. [100 | 1024, Electric Storage Battery Co...pfd.| 100 §'000,000/ .. ... RR 21 | 98 4 
St. Louis & Suburban Ry... . 100 2,500,000) 2,500,000] _.................. 56 57 ||*Реппа. Ht., Lt. & Pow. Co com.| 50 5,000,000 s.s... |50c. p. sh., Oct. '97.| >. І $ 
Union Depot RR.. .. ****| 100 4,000,000 4,000,000 8 L4 А., July, 96. Б 175 o ec i. 5 . S 50} 5,000,000] ...... 16 9$, Oct., 97. а i : 
о ег . g о ) oe , 4 M 
San Francisco, Cal.—APr. Southern Elec. Light & Power Qo..| 19 187.800 550,000:09200 dis. Jan. ШИ 11 3s En 
California 5%. Cable EH. 9h eee! 100 1,000,000 600,000 500. monthly. P 110 n —— , , ee 0 
Geary Street Park & Ocean RR... 100 1,000,000! — 875,000 82.50 share, 98. 40 50 | Miscellaneous.- Apr. 25: i 
Market Street Ky ... 100 °18,750,000| 18, 750, 000 Q., 60c. per share. | 5274| 53 Brush Electric Co. eres 50 ...... . pe " " т, 
Presidio & Ferries RR..... 9 ꝙ 100 1,000,000 1000 sess E utes vi 8% Bridgeport (Conn.) Elec. Lt. Oo....| 25| 500.000 85 ү 87%! .. Ц 
. Edison Jllg. Co. (St. Louis)......... DS © E T be zs д 
Scranton, Ра —Apr. 25: Eddy Electric Mfg. Co . . 2... | UN — 18 . 
Scranton Railway Co. . . 50 6,000,000! 2 500,000! . .. .... 10 12 [Hartford (Conn.) Elec. Light Co. 100 350,000 M: 120 | 123 E 
m Scranton & Carbondale Trac. Co.. 100 500,000. 500, 00 RENE s 18 Hartford (Conn.) Lt. & Power Co..| о» 175.000 PD 6 11 t 
m Scranton & Pittston Traction Co.. 100 1,050,000! 1,050, 000 Boies s si New He NUR. 1.7. a со 100 100.0000 AA 148 | .. t: 
, Narraganse rov., R.1.) Elec. Co. : puit у ; 83^ 85 H 
Springfield III. Apr. 25: Rhode Island Elec. Protec. Oo....... 100 жа уш Es ^ Q. Oct, 8 IO 120 T 
Springfield Consolidated Ку ......... | 100) 750,000 750,000 . . . . Sue 11 Royal Elec. Co. (Montreal) ..| 1000000] |... 274 Q *|140 | 146 Erz 
: Toronto (Canada) Elec. Light Co.. . 100| 1:085.000 1 085.000 13 X% Q 130 | 180% 7 
Springfield O.—Apr. 25: Thomson-Houston Welding Oo.... 100 e (| 
Springtield Street Ry... ...... ...... 100) 1,000,000) 1,000,000! .................. аб 2 ||Woonsocket (R. I.) Electric Co 10000 Hio pda ' 100 LP | 
xd, 
Springfield, Mass.—Apr. 25: s 
Springfield Street Ry................| 100| 1,200,000) 1. 166.7008 & A. 205 | 210 ALLIED INDUSTRIES. ‘ 
Toronto Canada.—Apr. 25: y 
Toronto Ry. Oo yy. 100| 6,000,000} 6,000,000 154 % 8, 87% 87% BOston Mass.—Apr. 25: | У 
Montreal Street Railway Coo. 4,000,000; 4,000,000) 4 % 8. vo | 244% emer кее e 50 10.000,00 000 $3 Es ed ep E 05 |. ry 
& Street Ky. u'g Properties...pfd 1 4,500,000, 1,248,700 88 per sh. Feb. I. — j| o у 
Washington, D. C.—Apr. 25: United Electric Securities Co. pfd. 100, ...... | . .. [84 % Feb., 96. 80 | 8 8 i 
Belt R CO» 50 500, 000 500,000 sS9050999»094052905 ee ee “ы 
Capital ‘Traction . .. 100 112,000,000 12,000,000 65c. per sh, Oct, 97.| 7234 723, New Vork. — Арг. 25: T 
Columbia Ky. Co. . . 90, 400,000 400.000 6 % A. 70 76 Consolidated Electric Storage Oo.. e 18 20 
Eckington & Soldiers’ Home Ry....| 50, 707,000 652,000  ............ 9 „Edison European . 7 - Нн ЕА 118 
Georgetown & Tenallytown Ку..... 50 200,000 200,000) ............ es | .. [Safety Car Heating & Lighting Co.. 1000b ..... .. 91 |% 
Metropolitan RR. Co. 50 1, 00, 000 453.900 25% % Q. 116 113 Worthington Pump Co . com. 100 5.500.000. 5. 500 000 I 20 | 25 А 
worcester Mass.—Apr. 25: Worthington Pump Co..........pfd; 100 2,000,000 2,000,000 т 84 87 k 
9 е Ы s 
Worcester Traction Co. . . . com.] 100 8,000,000: 8,000,000 .................. 15 | 5 Philadelphia, Pa.—Apr. 25: | : 
Worcester Traction Со......6 % pfd.| 100 2,000,000, 2,000,000'8 % S., Feb., '98. 92 94 Acetylene L. H. & P. Oo...... $85 pd.| 50! 1.000.000 c e le | 
Worcester & Suburban Street Ry... 100, 550,000 642,500 4 X, 1897. 84 з ie Trans. Co....... 10 1.500.000 д a marr | 
_—Apr. 25: n as Improvement Co..scrip. 50 ]0000000 ... pr ee 74%, 2. ; 
Wilkesbarre, ra Е Г | Welsbach Commercial Co..... Гой. 100 1:500, 000 ERA И 1{ |17 ; 
Wilkesbarr y Е Val. Trac.) 100] 6,000,000; 5,000,000! 1%, Jan., '97. 24 | 29 ||Welabach Commercial Оо......рѓа.! 100 500.000 .. 2% 66 67, x 
Welsbach Light Co oe. ie 5| 525,100 a 40 | 4174 
* пайа. h Paid Гн 1 Ful pala, 1 Outstanding. {Ех div. Welsbach Light Oo., Oanada. ......| 5 500,000 _..... B — 2 i 
a Leased to Hestonville, Man. airmount Passenger Ry. for 6 X on І КСЫ : 
b Consolidation  IElectrie, People'sand Philadelphia Traction companies Filed charges (Pittsburg, Pa.—Apr. 25: 
and all indebte ness of constituent and leased companies assumed by Union Traction Com-||C@rborundum Mfg. Oo. .. . . . . . 100) 200,000 200,00 % oo | ve 
pany. Standard Underground Cable Co.. . 100) 1,000,000, 1,000,000 © 102 |106 
с Practically all shares owned by Union Traction Company. “АА, 000, 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Co Miscellaneous. Apr. 25: | 
e Leased to Electric Traction Company. T Barney & Smith Oar Оо.......сот. 1.000. 0000 13 | 16 3 
Controlled by Frankford & Southwark Passenger Railway. Barney & Smith Oar Co........pfd. 2: 500.000 2% 64 69 : 
4 15 оре" Чын гды. ез: Аа юы ан үле кысыу 18 Spencer Co. 5 З : п à 
ority of stock owne People's Traction Oompany. nsol. Oar Heatin ETET E i 250 0 '* ; И 
í tensed to Union Traction Company. оня Johns-Pratt %%% 1,260,000 174 & Feb. 88 . |10 
J Lease transferred to Union Traction Company. *Pratt & Whitney Co...........com. рах d 6 |10 
jj Leased to United Traction Co. at a rental of $10,000 per an. in 1866-7-8, $20,000 р. а. in||*Pratt & Whitney Oo............pfd d I 45 | 55 
1899-1900 and $30,000 per annum thereafter, payable semi-annually, rental declared as a dlvi-Itillwell-Blerce Oo.............c0m. dee Bn 70 А 
dend semi-annually. Stillwell-Biercs Oo..............pfd. "ТЇ 2 Sept. 1, "97. 101 109 h 
k Dividend of 10 3 by Reading Traction Company. hults Belting Оо..,................ с j e | ғ. 
| Dividend of 64 & guaranteed by Reading Traction Company. 34. Oharles Car COO 5 Gs "HL. Y 
. , a Leased aud by the Scranton Railway Oompeny, formerly Seranton Trae, * Unlisted, „ se 
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V y, | 
+ 4 Amount. 
i НАМЕ. Interest 
| е ЕЗЕР wthorized.| Issued. |Юпе| periods. Bid, | Asked, 
y Ы . 
EN ban: А New Orleans La. 
1 i Date о! Quotation— Apr. 25. 1898. Date о] Quotation—Apr. 18 , 1898 | 
] і The Albany 5 mig. бв. кзз $29 000 1 Canal & Claiborne RE pr. 18, ; 
ЖО The Albany Ey. Go. . . Cons. mtg. 56. 3500, 000 $57 500 905]  .... | .. . Crescent City RR . 2 Ist mtg. 68.) $150,000 | $150,000 11912 M. & N. 102 
ш he Albany Ry. Co. .. Gen. mtg. бе. 750,000 27,500 1930| J. & J. Ii ( OL CI RH . Ist mtg. 680 50:000 |1899 M. & N. Жаз 
, Watervieit Turnpike & RR. Ist mtg. бв 850.000 3000 1947 M. & N. III e. [New Orlea OS . Cons. mtg. E. 5в. 5,000,000 | 8,000,000 100 J. & ү" 101 - 
j Watervleit Turnpike & RB..2d mtg. бв 350.000 ‚000 |1919! M. & N. |e1714 | .... N. Ог” rath ty RR... . . . . Ist mtg. 68 416,500 '899,000 1903 J. & р bie 
is i y Оңу Railway Co... lst 58 a 150,000 1919 M. & N. fie N Orleans e „ 2,599,500 1948 J. & J. 1995 9354 
, but à s usi. [шу гна 105% |Огіевов Railroad mtg. g 850,000 350.000 1907 Е. & А. |1 4 4 
nterest guar. by Albany Ry. Со. tur Cn nd Go de аот 8E IE 
Princi d interest guar. b 22.500 Bor Ist. mig. ба. 800,000 75,000 |1906 ч %| 100 
* Albany Ey. Co. ini lb OM RR Gosia Eon ЫЫ ' J.&D. |1 pus 
iB А ‚а 195 M . 
EROS Baltimore Md. $90,000 outstanding. — 00008, 
Date of Quotation — A pr. 25, 1898. Date M А US 
"ES Baltimore City Pass. Ry...1st mtg. g. бв.| 2,000,000 | 2,000,000 Atlantic Ave. (B ton— Apr. 25, 1898. 
* Reitimore Traction Oo.......lst mtg. 5в.| 1,500,000 | 1,500, jer MEA NE t ec Жш ШШЕ J.&J 
- Baltimore Traction Krien. & Iinp. к-ба, 1250000 | 12 000 1929| M. & N. | 115 | ..... and A proc кси Vagos 759.000 759,000 190 M. & S. | 108 87 
Bal оге Oo. No. Balto div. iet 0 1550000. 1501 , шш on 8.000.000 | 1,966.00 Pu ote 
1 +Bal. те. Co. Coll. Trust 3 кле 11000 1,750,000 192 J. & D. | 114% | 115 5 7th Ave. Ist cons. mtg. g. 58. 12.500.000 7 o ie re 95 48 108 
{Baltimore Traction Со tote E. om) ee ixo Je T %%% Broad was 7th Ave. . . . ist mtg. 58. 1,500,000 | 1,500,000 1 Picus 120 
i Central Pass. Ry. Оо ° P 4,000 ]| _......... 1906, N. & M. | 108% "s way & 7th Ave..........2d mtg. 5 500.000 500 901 J. & D. | 105 107% 
: DU tral Pres Ry. ооа пик m 5000 117,000 1912 J. & J. Io .... B e ове Ist mig. 56. J. 125.000 e Ж 
: bios VVV B. B- 5. 3 601,000 580,000 1932 M. & N. | 113. | 116 Brocklyn Surface..... ...... 2d mig. 58. 1,000,000 | 1,000,000 joe] Sere «15 117 
d Lake Roland Elev. „ Be. 190 00 8,000,000 1922, J. & D. | 0334 114% Brooklyn Ону RR. Co.. ist cons. mig. 58. 6,000,000 | 6,000,000 |19411 J. & J. 106 | *107 
EET Metropolitan Ry. (Waah.). ist BAS. E к. 1.850.000 16880000 125 Ter im Км! da {Brooklyn Boia W. E. RK Ger mtg. 58. 1899900 2.000.000 1939 J. & y 113 116 
: nis ' 890, 119% Brooklyn E. RR.Gen.mtg.5s.| 1,000,000 | 445.000 |1983 J. & J. 
HFC tx | he bonda of the Baltimore Traction Brooklyn. PR RR......1st.mtg.5s.| 250.000 250.000 1941 A. phe m 85 
LM Oo., the City & Suburban Ry. and the Brooklyn, Q's С o. & Sub'n..lst mtg 5s. 3,500,000 | 8,500,000 |1941 J. & J ` | 105 le 
V BED DE OE & Sub'n..letcons 5. 4.700.000 2750000 Поп M. & N. 85 95 
the Baltimore Consolidated Ry. Co. Bleecker St.& Fult uis t. ... . gold 58. 7,000 000 5.181.000 1945 ......... 92 Р 
1$151,0001n escrow to retire lat mtg bds Cent РЕ N n rer y RR. Ist mtg. 78 700,000 700 000 1900 % 91 
| mtg. bds. Cent P'k, N. & E. R. ЕК.151 cons. mtg. 7s. 1,200,000 | 1,200,000 |1902| J. & D. 105 115 
- Boston, Mass. О rosstown RR... . Ist mtg, 68s. 250,000 250 000 1922 M. & N T 113 
du Date of Quotation — А Coney Island & Brooklyn RR. Ist mtg.5s 800,000 800, POTO Es 122 
ibyan & Boston RE m d 25, 1898. R Dn de Bat'y k. gen. mig. C. 58 1,000,000 990.000 1932 IAD 15 i 
' п ... . . Ist mtg. g. bs.| б, ‚702,000 Dock, E. , 4 . g. „000, . aab. i 114 i 
те ЕТНА, E Si ce ae 0090 | nimamo ӨН SENE 
үм Узе. .Deben. g. 48.| 2,000,000 ‚000,000 1914 М. & 107 i „Man. & St. Nich. Av.. 1.200. pees . . | 108 
К $1,674 000 in escrow to retire outeta ў 3 ) Й 8 42d St., Man. & St N . v. . Ist mtg. ба. ,200,000 1,200.000 1910 M. & S. 115 [Ir 
ing bonds of absorbed companies. ad Тех. ave & Pav Кату RR. 1 555 $000 006 3090 000 ae М p : 8i 190 
3 etropolitan St R | Belo ka сеа, 993, М.&8. | 115 
E Charleston S. C. end Aenne Ry Gel. m. el. mtg. bs. 1.500.000 1,500 000 1900 M. & N. | 107 ш 
4 К a Second Avenue R . . mtg. 5в.| 1,600,000 | 1,600 000 1909 M. & N. 107} s... 
ї І Date y Quotat Apr, 25, 1898. Steinway Ry (Т, 3 58. 1 800.000 800.000 1909 J. & J : 106 ? 1083 
at FPV! 8 500,000 | 41,000 1908 J. & J South Ferry RR Co .. Int mig. 5 250 0 | asooo dle . . | It8 I". 
ii grise pid Ву Ist mig. 68.) 850,000 7/00 |1906) J. & . .... Third Avenue RR..........lat mtg. p. 5s.| 5,000,000 91000 000 % 3 4:5 | i07. aon 
* o rleston 8t. T enty-third 8 А 35% ИВЕ mS 037. J. & J. 2 
i. T eston St, Ry. Co. Twenty-third Street n) Ist mtg. бе| 150.000 150.500 1906 vas . | 
| Chicago Ш. Curve rri mig 3| 200000 | оноон КДА [ж Da 
Date of Quotation— sels 1 : 
р Ohicago ^ Ry. ton 55 аа РЕЯ Жы ы аы in escrow to retire don e 500,000 |1943| J. & J. | 108 ^ 
; V 48. 6,000, ‚619,500 1901 J. & J. | 10174 | 10214 184, 850,000 
us det assonger R.. Cons. mig. 06. 1.000 0% | | 600000 192 J. & D p To етм 
А d agod a. Side R. T. . Ist mtg. g.5s.| 7,500,000 | 7,500,000 1929 А co е „ш escrow to retire Ist and 2d 
| cag Side R. T........... 48. 1,500,000 | 750,000 EE of Borde. 
T Ohicago West Div. Ry..... Ist mig 414. 4,040,000 | 4 040,000 Pr dede tasse мш: { п treasury, $80,000 
Ж. мевво Роа ру. Б... iat mig f. b. 7,574,000 | 8.791.209 1882 J. & J. 104% . 1 Guar. by Union Ry. Со 
f. Metrop. W. Side Elev. Ry..1st mtg. g. 58. 15,000,000 15,000,000 1928 J. & J. |. | ou To N 
| North Chicago St. RR........ lst mtg. 58. 8,171,000 | 8,171,000 1912| К. & A. | 4 48 ronto Canada. 
ri North Chicago St. RR. -.. Cert. Indeb. Se. 500.000 500.000 1911 J. & J. 10326 „. | Date оу Quotation A pr. 25, 1898 
8 cago РУР 500. 500 . . e >e 108 Montreal St. Cu l 
North Ohicago City Ry. ie 1 2 000 000 , 500,000 1900 J. & J. icq 108 || Toronto Bt. 555 EN Ist mtg. ds. 2,500,000 800.000 |1908| M. & 8. 
е 8 БЕ „ Ist mig. Sa. 4.100.000 & 969 000 132 M + N 105 die, #835 000 perm 5 4348. 4,550,000 2,200,000 1921 M. & 8. MD TT 
go .RR........ d „ 5 А U . ack a t , oe 0 0 
` West Chicago St. RR. . 199009 & 700,000 1911 J. & . | 100 1 500,000 in escrow to retire ба due fn 1901. 
JW Oblesge S RR. Tunnel Ist mig. 5e] 1,500,000 | 1,500,000 1909| F. & A 904 174 Philadel 
, Redeemable at option on 60 da. notice. NUS ,500,000 |1909| F. & А. | 1¢2 “жаз elphia. 
ne Di Funded debt assumed by Ohicago W. Date of Quotation— Apr. 25, 1898 
б whi Rr Co., controlling interest of Fens eet ава Hye let 
© ge Owned Ws Ошсако ВЕ RER Empire Pass. Ry, . . lot ate. fa 850,000 | 810,00 1909 J. & J. 
: Subject to call after Oct 1 Greene & Coates St. Ву... 1 nite de. 100 000- 99000 „ te 
3 r rd & Зо. St. Pasa Rv. „ ДДХ 
К 0 and interest. 4809, 81 Peoples еее 90 CC еи 
aod 5 by W. Chi. RR. Co. lessee. People’s Pass. Ry. „ 4400 S mtg 78 250,000 250,000 1905 J. 4 5. , : rr 
: n$. guar. by W. Ohicago St. RR. Co. горе кы By e 0 oe 55 А 52500 458,000 1912 TAY duse 
We à ples ass. Ry. . . Stk. : ў "d 867, LI еж» e 
« Cincinnati, О. Phils. City Passenger By Ie 0 900 509 das . .. ib | "ios 
E Date a/ Quotation—A pr. 25, 1898 Philadelphia Trac Cos Oo ine 10000 000 1910 ) KJ. | 101% 
= pisi ee о. Thirteenth & 16th St. E tne 1 % % [| AO ою 1917, F.& A |104 | 108" 
"Mi. Adams & Eden Pk lu. Jen mig de. 4099 de 1500 A. & Ó a: io I Uolon traction Сос" binis алоо | кошпо. |р 
t. Adams & Eden P'k Ine. lst mt . С А 46,000 46,000 1900 А. & О. 107% e West EndPassenrcpk) 005 Col] tr. 4н. 29,785,000 29 724 87 1945 Р n e... ME 
114 Mt. Adams & Eden P'k Inc. Oo гё + 100,000 100,000 1905 A. & O. 111 West Phila. P nger Ry......... Ist mtg. 7.0. Loads 1905 A. & O. |+ . 
23 . Ооу. & Cin. St. R Cons. mtg.5s 581,600 531 000 1906 Mou es 1081 West. Phila ass. Ку......... Ist mtg. g. ба 950000 | оа тобе а t... Sb 
z 180. Ооу. & Oin. St. y. .....2d mig. бе — 400000 250.000 1912 M. & S. | 1 119 4 VVV mif ба| 750,000 | 750000 |1926 А.&О. 114713 
)!! ^ ::400009 ‘aj. | 129! ê The trust certificates w | 150,000 M. 4 N. | 114% | iis 
[$250,000 y the Оіпсіп. St. Ry. Co. , 1982 J. & J. 2 . ... pay for the shares of th ere {issued to 
т ’ penile to retire lst mtg. bd». People’s Traction lines Ми чке гы and 
| уе!апа, О. 
P Date of Quotation — A pr. 25, 1898 Da Pittsburg, Pa. 
A 3 Street RR. Co in is 6 TOM кеч ee 22:71806. 
n. New’t & Ооу. St. Ку..Оо 68. 600,000 ; Knox & Allent 
elend City Cable 8 te mig. 5. 8,000,000 | 2 600,000 пов M. & S. | 101 Central Traction Oo... e | cre one IBIM. & 8, |. m 
veland Electric Ry.Co. lat m 58. 2:000,000 | 2000000 1909 J. & J. | 104 on Co............. lat mt 1.250, 5, K. J | se 
Columbus (О.) Се Co. lat mtg. g. 58. 3,500 ‚000,000 1909 J. & J. 10% Duquesne Traction Со g.5s.| 1,250,000 | 1,250,000 !9?7 A. & O *. 
з . t. Ry... Ist 500,000 | 1,249,000 1913 M. & 8. 105 ME c ar E Din уш qs Ist mtg. 58. 1,500,000 500000 . * 
a Kast Cleve) п y st mtg. g.58.| 1,500 , . . 106 Fed’) St. & Pleas. Val. J , JURA, 1,500,000 1930, J. & J. VE i 
Y Ft Wayne (Ind 23 . let mtg. ба: 1.000.000 188000 1918 M. & N. ee .. [| Fed'] St. & Pleasant Valley. i n Bail 50.000 50,000 1918 J. & J. I i 
Тете ауре ind.) Elec. Ry-ist mtg. g.68.| "600,000 | ' 000 1910 M. & 8. 10% "gos |Millvale, Etna & Sharpsburg... 50. 1,250,000 , 1,250,000 1942 J. AT [e ie 
It. Ry. Go., Grand у .... 18$ mtg. ба. 200.000 500 1922 M. & N. Pittsburg, Crafton & ЖАК е, 8. ] 750.000 1928, M. & N. 106 zu 
pida.. .1e$ 000 1915 J. & J . P . . 58 250,000 192 1077 
$81,900,000 in escro: .18$ mtg. 58. 600,000 ' . & J. s... [|PIttsburg Traction Со............ 1 Бы. ; 250,000 |1924, J. & J.. 2 
| ow to retire bo ’ 600,000 1912 J. & D obese, Pi st mtg. 5s 750,000 1927 ех 
absorbed com uds of . . ee ttaburg & Birmingham s . 750,000 19727 A. & O, |... i 
Interest zd er a. Pittsburg & West End.. . 5 ES 509000 1,500,000 11929 M. K N. 104 105 
a ns. St. Ry. Co. pg h., Allegh. & Manch. G. mtg. бв , 500.000 J. & J. | 
j Date Detroit. Mich. Second Ave. Traction e mig. ba. осоо ia 100000 aao Ка ball 
{рекон ги Ноп— Арг. 25, 1898 Zub. Rapid Transit Railway Go A 509900 99 000 d D leis 
ns’ St. Ry.....1at "E NEL M uc ! , . & S. ieee 
Ft. Wayne & Belle Isle БУУП Cons. бе.) 7,000,000 | 8,585,000 1905 A. & 9 Providence N. I. zs 
i e Detroit Ry. .. ... ... Ist mig. 58. 1.300. | 877,000 |1902 A. & О. wj 99 Date of Quotation 
í bo тушсу in escrow to retire Ven aie 1,800,000 | 1,800,000 1925| J.&D. | 99 . — Арг. 25, 1898. 
| ty Ry. and Grand of -&D. | 99 100 ||Newport Street R 
Hiver 8t. Hy. United & Elec СТТ esses. Coupon ба 50,000 
New Haven Conn. Trac. & Elec. Oo....lsi mtg. z. бе| 9,000,000 | g 247.000 J. & D. |... 
| Ne Date of Quotation—A pr. 25, 1898 St. Louis N маз: “ios 
' ew Haven St. ‘ M * . 
Rew Hav Ry. . .. Ist mtg Date 
en (Edgewood Div g. 58. 600,000 | 600,000 9180 M. & of Quotaton—A pr. 25, 1898, 
Winabester Avenue HH... si mig. E 5* 20009 |. жашоон тар По. | ee eee ene 
Avenue RR. Danse: 8-57. | 500000 | 500,000 [1012 M. с .... [Nes Ave. & Fair Gds. В ‚беу 250.000 | 250,000 J.&J 
— . g. 6. 100000 94:000 11008 иге 1¢6 ҮП Tl aitisens’ Railway Оо... pon mtg. бе. 2,000,000 | 1.901,000 1912| J. & J. 10 103 
юз .. Uicomp Hte, Un De & Mer. Tor., 1 d 1.8 | 2,500.00 1907 J. & J. 
*Witb i , Mer. Ter..lst ба 1,000,000 .& j. 
пеген. "Unlisted. | 1,000,000 J. & J. 
"With integegt 
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Amount. 


pue— —————— Pg —, 
NAME. . Issued. Due periods. | Bid. | Asked. 
St. Louis. 
Date oj Quotation—Apr. 25.1898 
Fourth St. & Arsenal St. Ry..1st mig. ба. $50,000 $50,000 |1908 J. & J. 80 85 
Jefferson Avenue By............ Ist mtg. 5s. 400,000 400,000 1905 M. & N. | 100 102 
Lindell Ry. Со............... NN lst mtg. 5s| 1,500,000 1,500.000 1911 F. & A. | 105 107 
Missouri RR. Oo 1,000,000 700,000 1916 М. & 8. | 105 10? 
Mound City RR. Oo.............. Ist mtg. 68. 400,000 800,000 |1910 A. & O. | 102 104 
eople's RR. Со..................... Ist mtg. бв. 125,000 25,000 1902 J. & D. | 98 101 
ded io RR. OO И 2d mtg. 78. 75.000 75,000 1902 M. & N. 9754 | 100 
оро RR. Co................ Cons. mtg. 68.| 1,000,000 800,000 190 J. & J. pics 
St. Louis & E. St. L. Klectric. Ist mtg. 6°. 75,000 75,000 11905 J. & J. | 100 102 
St. Louis RR. Со..................... Ist mtg. 58. 2,000,000 | 2,000,000 1900 M. & N. 10014 101% 
iot. Louis & Sub. Ry......... Ist mtg. g. 58. 2,000,000 1,400,000 [1921 F. & A. | 101 102% 
t. Louis & Sub. Ry................Income 5a. 800,000 800,000 |.....| ......... 60 64 
uthern Electric Ry....Cons. mig. ба. 500.000 500,000 1909 M. & N. | 118 115 
Taylor Avenue 8%. Ry...... lst mtg. g. 6s. 500,000 500,000 1918 J. & J 110 111 
nion Depot RR. Co.. Ist cons. mtg. 68. 1,091,000 1,091,000 1900 A. & О 03 104 
Union Depot RR. Oo......... Cons. mtg. 68. 8,500,000 | 1,787,000 19180 J. & J 1114 | 12% 
Oontrolled by 8t. Louis RR. Oo. 
Controlled by Union Depot RR. Oo. 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire lst & 2d 
mtg. 
$600,000 in escrow. 
,000 in escrow to retire Ist mtg. 
ods. 
San Francisco Cal. 
Date of Quotation— Apr., 1898. 
California St. Cable RR. . Ist mtg. g. 58. 1,000,000 900,000 1915 J. & J. 118 "T 
f Ferries & Cliff House Ry.....lstmtg.6s.| 650,000 650,000 [19141 M. & S 117 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 671.000 1921 A. & O. 102 
Market St. Cable Ry. Co.....lat mtg. g. 68. 8,000,000 | 8,000,00€ 11913 J. & J. 127 | 129% 
e Ry. GO. г: lat mtg.| 200,00 —ͤ— . . . ͥ . 
Omnibus Cable Oo lst mtg. 68. 2,000,000 | 2,000,000 1918 A. & O 12714 130 
Park & Cliff House RR. Ist nitg. 68. 850,000 3850, 00 |1912| J. & J 10 ...... 
Park & Ocean RR................. Ist mtg. 6s. 250,000 250 000 1914 J, & J 110 115 
Powell St. Ry. lat mtg. 68. 700,000 700,000 1912 M. & 8 117%! 120 
utter St. Ry. Oo. . . . . . Ist mtg. g. бв. 1,000,000 900,000 1918 M. & N. 10934) 110 
Controlled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation— Apr. 25, 1898. 
Belt Ry. Со. ................ Cons mtg 58. 500,000 450,000 1920 J. & J. 45 | .... 
Columbia Ry. ........ te mtg. 683. 500,000 500.000 1914 A. & O 13 
Eckington & Soldiers’ Home. mtg. бө. 200.000 200,000 11911! J. & D 95 100 
Metropolitan RR. Co.....Coil tr. cons. 6s.) 500,000 500,000 1901 J. & J 11714; 1194 
7850, 000 in escrow to retire Ist mtg.bds. 
" Miscellaneous. 
Date of Quotation— Apr. 25. 1898. 
Bridgeport Traction Co........ Ist mtg. 58. 2,000,000 | 1.683,000/1923| J. & J. 100 103 
Buffalo (N. Y.) Ry. Со...... Cons. mtg. 58. 5,000,000 | 3,543,000 19310 F. & A. 110 112 
Citizens St. R. (Ind'polis).18t cons.m.58! 4 (00 ооо | 8,000,000 1933 M. & N. 79 80 
Crosstown St. Ry. (Buffalo). Ist. mtg. 58. g, 000, 002, 366,000 12 M. & N. 108 109 
Columbus (O.) St. Ry...... Ist cons. g. 58. 8,000,000 2,261,000 1932 J. & J. 95 100 
onsolidated Traction (N. J.) Ist mtg. 5 15 000,000 | 13,965,000 1933) J. & D. 100% 101 
Crosst'n St. Ry. (Col u's, O.). Ist mtg. x. 56 2,000, 000 572,000 1933) J. & D. 98 
enver City Cable Ry........ Ist mtg. g. 68. 4,000,000 3, 800, 000 1920 J & J. |..... 
Denver Con. Tram’y Со......Соп. m. g. 58. 4,000,000 922,000 1933 A. & О. 0 78 
Louisville (K.) Ry...1st cons. mtg. g. 58. 6,000,000 | 4,931, 001930 J. & J. 11014) 111 
Minneapolis St. Ry. Ist cons, mtg. g. 58) 5,000,000 | 1,050, 0001919 J. & J. 89 93 
чо, Hudson Co. Ry. (N. J.). Cons. intg. 58 3,000,000 | 2,378,000 1928! у & J. 100 104 
o. Hudson Со. Ry. (N.J.).-2d mtg.5*.| 550,000 550,000 1928 M. & N. 90 ...... 
No. Hudson Co. Ry. (N. J.) .. . . . Deb. 68. 500,000 439.000 1902 F. & A. 112 | .. 
Paterson (N. J.) Ry. . . . Cons. mtg. g. 68. 1,250,000 1, 000, 0001981 J. & D. | 107 10814 
Rechester (N. Y.) Ry. let mtg. 58. 8,000,000 | 2,000,000 1930 K. & O. 101 102 
St. Paul City Ry. . €—— Cons. g. 58.| 5,500,000 | 4,298, 000 19377 89 92 
8t. Paul City Ry. . .. . . . Deb. g. 66. 1,000,000 | 1,000,000,1900 85 92% 


m nd 


151,000,000 in escrow to retire 181 and 


d mtg. bds. 
{$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
{$760,000 in escrow to retire bonds of 
О. С. St. RR. Co. 


87,000 in treasury. 
$960,000 res’ ved to redeem prior liens. 
20,000 in escrow, 


Interest 


* With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date oJ Quotation— A pr. 25, 1898. 
Edison Elec. Illuminating Oo., Boston... 
General Electric Oo..gold coup, deb. 5s.. 


Pittsburg, Pa. 
Date of Quotation— Арг. 25, 1898 
llegheny County Light Со...............68. 
1 City Electric Light............ 48. 
Westinghouse Elec. & Mfg. Co..Scrip 6s. 


Miscellaneous.—(Apr. 25. 1898.) 
on El. Illg. Oo. (N. York) Ist m. 5s.. 
Eun El. IIIg. Co. N. Y.) соп. m. g. 5s. 
Edison Elec. IIIg. Оо. „ ‘ow eaters 
Edison Electric Light (Philadelphia).. 
Edison Illg. Co. (St. Louis) . . .. 
Mo. Elec. Lt. Co. 815 Louis). Ist mtg. ба. 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg. 6s. 
United Elec. Light & Power Oo(N. Y.).. 
——. — ч А M 


2,026,000 
10,000,000 


500,000 
260,000 
195,570 


312,000 
15,000, 


4, 

5,000,000 
2,500,000 
2,000,000 
4,000,000 
500,000 
600,000 
5,000,000 


2 52 „„ 


2 %%% %%% 


6 %%% 


„ 6 6% „%%“ 


setro 


TELEPHONE AND TELEGRAPH. 


Miscellaneous. 
Date of Quotation—Apr. 25. 1898. 


ican Bell Telephone. . .. 78. 
унн а TODA Co................78. 


овоон] гооо ое 


2699 225 


69669ꝶ96J. „ 


000606 


J. Tele Telg Oo. gen. mig. 55 ИЕР 108 |...... 
5 & Potomac Teleph. Оо...5в. . 1911 J. & D.] 103% 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date oJ Quotation— A pr. 25, 1898. 

Electric Heating „эзе ә 2 08, 500,000 600,000 e . 15 -19 
Aon & Sims En . OO. о00 0606760 % ee, e recs me 5 А 25 
Barney & Smith Car 6 0%. . в %% %% TIT 1942 J. & J 95 : 100 

rborundum Mfg. Co. Lad eil — — n O. 95.000 600000000 1904 М. e B. LEKE] @eoe 
9 лы] 9 — d Led ad LA 


а 
Ра Qo. cessos 0002000000000 200060 
Worthington mp iNom 


will be held May 10. A number of stockholders have issued à circular asking 


NOTES FOR INVESTORS. 


) 
Late quotations for copper are: Electrolytic, llíc.; Lake, 121c.; casting, 
118. 

The directors of the Chicago Edison Company on the 19th inst. declared the 
regular quarterly dividend of 2 per cent. 

The court has authorized the receivers of the Brighton Beach Railroad Company, 
Brooklyn, N. V., to issue $50,000 of receivers’ certificates. 

The Colonial Trust Company has filed at Kichmond, Staten Island, a mortgage of 
$1,000,000 against the New York & Staten Island Electric Company. 

Emerson McMillin has resigned the presidency of the Columbus (O.) Street 
Railway. Robert E. Sheldon has been elected by the directors to fill the vacancy, 

The West End Electric Company of Philadelphia has declared a semi-annual 

dividend of 5 per cent. on its capital stock, payable May 2. Books reopen May 2. 

The gross earnings of the Edison Electric Illuminating Company of New York 
for March were $263,975, an increase of $56,105, and net $113,223, an increase of 
$18,805. 

No agreement has yet been reached between the surface railroads and the 
Brooklyn Bridge Commissioner in regard to the proposition to increase the trolley 
tolls on the bridge. 

The Woburn ( Mass.) Light, Heat & Power Company has been given the privi- 
lege of issuing $110,000 stock and $175,000 bonds. Of the latter $85,000 will be used 
to retire outstanding bonds. 

The Market Street Railway Company of San Francisco is paying a quarterly 
dividend of 60 cents per share for the first three months of this year. The aggre- 
gate sum is about $112,800. 

There has been no decision made yet by the Attorney General of New York in 
the application made to him by the minority stockholders of the Kings County 
Traction Company of Brooklyn for a receiver. 

The New Harrison Telephone Company has been incorporated at Columbus, O., 
with a capital stock of $100,000. The incorporators are George W. Hull, Н.Т. 
Hull, L. C. Cunningham, D. W. Morris and Jobn P. Manton. 

The reported deal between the Edison Electric Illuminating Company of Brook- 
lyn and the Municipal Company of that city has not yet been closed, but the nego- 
tiations that have been going on for some time are likely to have an early termina- 
tion. 

The Milwaukee, Racine & Kenosha Electric Railway Company has called in all 
of its old bonds and issued another series of 375 bonds of $1,000 each to the Savings 
& Trust Company of Cleveland, O., bearing interest at 6 per cent. and running 
thirty years. 

The statement is made," says the Boston Commercial Bulletin," that no 
plan for a settlement with General Electric preferred stockholders and correction of 
capital impairment will besubmitted to stockholders at the annual meeting of the 
company, May 10, as was proposed.“ 

A Chicago special says there is à rumor in that city that the General Electric 


-Railway Company has an unimpeded right to begin construction and that C. T. 


Yerkes will be an important factor in the organization. It is said that Mr. Yerkes 
has already an interest in the company and tbat he will arrange to finance the 
company tothe extent of furnishing the funds with which to complete construc- 
tion. 

J. B. Speed, president of the Louisville Railway Company, has presented his 
resignation to the directors of the road. The resignation will take effect May 1. 
The Louisville '' Courier Journal " says Mr. Speed will remain in the directory and 
on the executive committee, and expects to devote much time to the affairs of the 
road, though not so muchas formerly. He is a large stockholder and expects to 
retain his present interests. Mr. Speed will be succeeded as president by General 
Manager Minary, who will combine his old duties with the presidency for the 
present. 

Schedules of the American Range Finder Company, New York, show liabilities 
of $55,129; nominal and actual assets, $2,500. 'l'here are only three creditors: 
Samuel D. Davis & Co., $50,167, for cash advanced and on a note; Western Electric 
Company, $5,390, and D. W. McWilliams, $2,560. The assets consist of the right, 
title and interest of the company on various patents subject to a contract with Brad - 
ley A. Fiske. There are eighteen United States patents and thirty-one foreign pat- 
ents for range findors, position finders, electrical signaling system, telescopic sights 
for guns, etc. 

A Chicago paper says: It is announced that in all probability the Illinois 
Central will notattempt to change its motive power for suburban trains from steam 
to electricity this year. It will await the result of the experiment of the South 
Side Elevated with the Sprague motor. It is said also that the Westinghouse Elec- 
tric Company is anxious to build a few locomotives for the use of the Illinois Cen- 
tral, though it is hardly expected that an electric locomotive will have the advan- 
tages of the Sprague system." 


The directors of the Holyoke ( Mass.) Street Railway Company have authorized 
the issuance of the $100,000 worth of new stock recently recommended by the 
stockholders and which was sanctioned by the State authorities. The matter of in- 
creasipg the machinery at the power house with a view to bettering the etliciency 
of the service the directors left with the oflicers of the company. 


The board of freeholders of Union County, N. J., will probably find it more 
difficult to sell the franchise for the trolley road between Plainfield and Elizabeth 
than was anticipated. Jon Kean's offer of $100,000 is the only one yet made al- 
though the sale takes place May 5. It is believed that at least $250,000 will be re- 
quired to widen thecounty road between the two places and this must be done ac- 
cording tothe plan for the trolley line. 


The Albany (N. Y.) Railway Company in its report to the Railroad Commis- 
sioners for the quarter ending March 31 shows an increase of $20,207 in the gross 
earnings as compared with the same quarter of 1897 and an increase in the net 1n- 
come of $11,244. The figures for the 1898 quarter are: Gross earnings, $145,584; 
operating expenses, $96,393; net earnings, $49,190; otherincome, $734; gross Income, 
$49,925; fixed charges, $24,903; net income, $24,901. | 

The annual meeting of the Citizens’ Street Railway Company of Indianapolis 
proxies to be sent to E. D. Toland for the election of the following gentlemen 88 di- 
rectors for the ensuing year: W. W. Kurtz, W. Jay Turner, R. H. Rushton, Dr. 
Joseph S. Neff, William C. Houston, B. M. Gaskill and J. Levering Jones. The cir- 
cular says: At the present time there is one vacancy in the board of directors àn 
the oflice of president is vacant. Mr. W. W. Kurtz, the vice-president, has ac 
etliciently as president in the interim. The property iss valuable one if com- 
pletely extricated from the unusual legal and local complications which surround 
it. ‘These complications, if the interests of stockholders are to be adequately pro- 
tected, should beearnestly and energetically dealt with by а full board, represent- 
ing substantially and equitably all stock interests, headed by a president devoting 
bis entire time to the development of the property and the solution of the problems 
surroundingit. The board above proposed will be able to make strong alliances 10 
Indiana. This plan this board, if elected, can pursue as the first necessary step 
towards an adjustment of the difficulties. All the gentlemen recommended repre- 
sent 5 of stock of the company and leave no substantial interest unrep 
resented.’ N 


pre E wm 


а.» PTSP рек; з, 


Published every Wednesday by the _ 
ELECTRICITY NEWSPAPER COMPANY. 


Publication Office, - - 186 Liberty 8t., New York. 
Long Distance Telephone, 4081 Cortlandt. 


SUBSCRIPTION RATES: . 
UNITED STATES, - = > + >e c * 
їн CL UAS оғ FVI ов MoRB,- - + >e „ 2.0 
Ровшен OOUNTRIS, - - » > e >» 4.50 
dels COPIES, - 


ADVERTISING RATES: 


As ELBOTRIOITY reaches all classes interested in elec- 
trical work, ite value as an advertising medium can be 
readily understood. Rates will be sent on application. 

Changes of advertisements should reach the office not 
later than the Saturday preceding the day of publication. 


Entered at the New York Post Office as second-class mail matter. 


THE TRADE SUPPLIED BY 
THE AMERICAN NEWS COMPARY. 
— . .. —. —=== == == 


CONTENTS. 

Alphabetical List of Advertisements, - - iv 
Classified List of Advertisements, - - vill 
Editorial Notes, - - - . 257.258 

General Electric. 

Opening of the Electrical Exhibition. 

Electro-Magnets and Sunken Vessels. 

Effect of War on the Electrical Industry. 
Under the Searchlight, - t. 2258 
The Opening of the Electrical Exhibition, - 259 
General Eleotrio's Sixth Annual Report. 2861 


The President's Report. 
First, Second and Third Vice-Presidents’ Re- 
ports. 
Riveting by Electricity. By F. Von Kodolitsch, 265 
American Institute of Electrical Engineers, - 265 


Important Deal C.osed, to 0*5 265 
Legal Notes. . . .995 
Bids Wanted for Telegraph Material.  . 965 
Annual Meeting of Jeseph Dixon Crucible Co., 265 
Canadian Notes - 266 
The News, - 5 2 e 6 > 2 a 966 

“led Railways Lighting Plants—Mines— 

anufacturing—Company Matters—P 

and Miscellanea. = 
Commercial Paragraphs, - . . . 267 
Incorporations, - - . . . . 268 
Electrical Patent Record, - — . 22868 
Telephone and Telegraph, - - 228 
Electrical Securities—Stooks, Bonds, Ete., - 269 
Wotes for Investors, . . . . . - 372 


— ЦЕКО НЕНЕН — — — 


NE 


The Sixtb Annual Report of 
the General Eleotrio Com- 
pany is out and will be found 
in full elsewhere in this issue. As usual, is outs a sorry 
figure as a sample of the prosperity and business 
methods in the eleotrio business. We shall analyze 
this carefully at the proper time, as has always been 
our custom, but in the meantime a few points re- 
garding it may not be out of place. 

Patents are still carried at $8,000,000, but hints 
are given that this account needs revaluation. Gross 
earnings for the fiscal year ending January 31, 1898, 
аге given as $12,524,938.07, which is $295,457.80 
less than those of the year previous. 

We have frequently stated that no manufacturing 
concern in the electric business should have a capital 
in excess of the amount of its gross yearly earnings. 
In other words, it should turn its capital over at 
least once a year. Therefore the capital liabilities 
of the General Electrio Company should not exceed 
(allowing liberally) $13,000,000. According to the 
Sixth Annual Report they are: 


General Electric. 


Common sto . ке кд . $30,460,000 
Preferred stook.............. РЕ ЫЕ esc» 4,252,000 
Deben tres eS ren ERE 6,000,000 

$40,712,000 


Add acorued interest on preferred stock. J, 339, 380 


Total iod veu ⁵⁰ 8 $42,051,380 


It will be seen that the debentures and preferred 
stock, with aoorued interest, are obligations which 
most be paid in full and amount to $11,591,380. 
Now if this amount is deducted from what we believe 
to be а proper capitalization of the company— 
$13,000,000—it would leave only $1,408,620 for the 
common stockholders, and as there are 304, 600 
shares of this stook issued the value of General 
Electric common stook would be about $4.63 per 
share on this basis of figuring. 

* * + 

The Electrical Exhibition, 

which is being held under the 

auspices of the New York 

Electrical Society, was for- 

mally opened Monday even- 
ing in the presence of a large throng of people. 
Madison Square Garden was probably never more 
attractive, brilliantly lighted as it was by thousands 
of incandescent aud aro lights. The exbibits asa 
whole were tastefully and attractively arranged, in- 
candescent lights playing an important part in the 
decorative arrangement and producing an extremely 
harmonious and pleasing effect, Although it is too 
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early to record anything of the accomplishments 
achieved through the untiring energy of the manage- 
ment, and especially through the unceasing efforts of 
Mr. Marous Nathan, the general manager, it is safe 
to predict that this Electrioal Exhibition will far 
surpass in point of interest any previous efforts in 
this line. Not only has the management succeeded 
in securing exhibits and attractive features of in- 
terest to the savant and theoretical experimentalist, 
but the layman and practical worker have by no 
means been lost sight of, many popular features of 
various kinds having been provided. 

From the auspicious opening it can be readily fore- 
seen that the Eleotrical Exhibition is destined to be 
an overwhelming success. The management has 
thoughtfully provided a large number of interesting 
events and competitions which will take place on 
different evenings during the Exhibition period, and 
should go far toward making the Exhibition most 
enjoyable. For instauce, the telegraphic tournament, 
which is looked forward to with much interest, and 
in which a large number of operators are expected 
to compete, will take place May 13 and 14. Later 
on it is the intention of the officials of the Exhibition 
to offer suitable prizes for essays on the show. Else- 
where in this issue will be found in detail an account 
of the opening night, including a description of the 
most prominent exhibits and principal features of in- 
terest. As the Exhibition progresses an account of 
the various events will be found in our columns. 

In closing these remarks it is but just to the man- 
agers to say that they have more than fulfilled their 
promises, and deserve to be warmly commended 
for the fine showing they have made in every depart- 
ment of the Exhibition. 


* + ях 


The lifting power of eleotro- 
Magnets is well known, as 
such devices are extensively 
used in various iron works 
throughout the country for 
moving heavy plates or pieces of metal from one 
point to another. Lately, in England, a soheme has 
been suggested for lifting the steel battleship Vio- 
toria, which lies in 450 feet of water off the harbor 
of Tripoli. It is proposed to place a fleet of wreck- 
ing pontoons over the spot where the Viotoria lies, 
and from the sides of these let down large eleotro- 
magnets attached to chains. When these magnets 
come in proximity to the sides of the steel ship, they 
are supposed to take hold. The weight of the wreck 
is said to be 7,000 tons, consequently a large number 
of magnets would be required. 1% is thought that 
70 would be sufficient, each baving a pulling force 
of 100 tons. This would mean that each magnet 
would require to have a magnetized face of seyen 
square feet. A delicate electrical dial on the pon- 
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toon would record the depth to which the magnet 
had sunk, and the power with which it had attached 
itself to the battleship would be shown in the same 
way. If the force of the magnetio influence is not 
great enough to stand the strain that will be put 
upon it when the work of raising the ship begins, it 
is proposed to Joosen the magnet’s bold and move it 
until a firm grip is obtained. When all the electro- 
magnets have taken bold the work of raising the 
wreok will begin. On the pontoons are to be power- 
fal hydraulio rams and motors which will do the 
lifting. Each lifting cable will be attached to the 
pontoon by means of a sheave on the head of a 
hydraulio lifting ram baving a stroke of twelve feet, 
which would give an effective lift of twenty-four feet. 
It is proposed to connect all the hydraulio oylinders 
together, and a balancing accumulator would prevent 
any rope getting more than a normal strain of 100 
tons. The wreck would gradually be lifted by stages 
of twenty feet until within a short distance of the 
surface, when it would be towed into shallow water. 

A practical test of this method of raising a sunken 
vessel is said to have been tried recently in England 
on ап experimental scale. In the demonstration the 
depth of water, the lifting capacity of the magnets 
and all other things were relatively the same as 
those of the actual undertaking. Although sucha 
trial might give satisfactory results on a small scale, 
it is very questionable whether any such scheme 
could be made to raise the Victoria. In the first 
place a magnet to take a good hold should rest 
on an even and level surface, a slight roughness ma- 
terially desreasing the pulling power, and it is only 
natural to suppose that a ship that has lain for sev 
eral years under water would by no means offer a 
clean surface for a magnet to grip. 

Furthermore, electromagnets powerful enough to 
lift 100 tons would be exceedingly bulky and un- 
wieldy, and it is extremely doubtful if they could 
be properly managed from pontoons subject to the 
action of the waves. The attempt if ever made 
will undoubtedly be watched with interest, but it 
will be surprising if it succeeds. 

x K + 
Now that hostilities have actu- 


Effect of War ally begun between Spain and 


on the this country, the question that is 
Electrical anxiously asked by members of 
Industry. the trade is, what effeot the war 


| wili have on the electrical in- 
dustry? This happens to be one of those questions 
easily asked but well nigh impossible to answer 
with any degree of certainty, principally owing to 
the fact that as far as the eleotrical line is concerned 
we have had no precedent to judge by. At the time 
of the Civil War electricity was little known outside 
of the laboratory, and furthermore, in view of the 
fact tbat conditions then were very different from 
what they are at the present time, it would be 
utterly useless to point to the effect the war of ’6l- 
165 had on any existing trade at that time and say 
that the electrical industry of to-day would be 
affected in a similar manner. A civil strife is always 
far more disastrous to the business interests of a 
nation than war with a foreign power. 

The uucertainty of the past few months has un- 
questionably caused a number of contracts for elec- 
trical apparatus to be withheld that would otherwise 
hive been given out, but on the other hand, and to 
offset this, tlie Government has been a large purchaser 
of electrical supplies. The electrical industry asa 
whole during the past few years can scarcely bave 
been called prosperous, and if the present unsettled 
condition of the country should have a tendency to 
keep in abeyance large enterprises for any great length 
of time, it would be a eerious matter to the majority 
of electrical manufacturers. It scarcely seems likely, 
however, that the struggle in which this country is 
at present engaged will be a protracted one, The 
manufacturers of power for lighting and street rail- 


way purposes should be affected but little, if at all, 
as it should be borne in mind that owing to the war 
thousands of persons who otherwise would have gone 
to Europe will remain at home, and the money that 
would have been spent abroad, amounting, it is 
claimed, to one hundred millions a year, will neces- 
sarily be spent in this country. Of the above amount 
it is only reasonable to suppose that at least a small 
portion will be spent for luxuries in the electrical 
line, such as illumination, trolley riding, eto. 

During the past fiscal year tbe United States 
exported electrical apparatus to the amount of 
$3,054,153, and there would seem to be no reason 
why the above amount should not be exceeded dur- 
ing the present fiscal year, as there undoubtedly is a 
growing demand for our electrical machinery abroad. 
As all goods exported would presumably he in ships 
covered by neutral flags, they would likely go through 
safely, in spite of the fact that these vessels 
would Бе subject to the right of search. This would 
simply entail an extra cost of insurance. Seoretary 
Gage is probably very nearly correct when he states: 
t I think after the first flush of excitement is over 
all our domestio affairs will go on about as they have 
gone on for tbe last several months.’’ 


Under the Searchlight. 


Notes and Comments on Various Topics. 


THE Boston, Mass., Advertiser, а paper usually 
very friendly to the General Electric Company, sizes 
up the Sixth Annual Report of that company as fol- 


Jows: 

The full report of the General Electric, of which a 
brief summary was given yesterday, showsa disappointing 
yenr'a business though in partial excuse of this the annual 
repo:t says tliat heavy orders given in 1897 were unfilled 
at the tiime of the making up of the yearly statement. 

The showing for the year is an inflnitesimal profit con- 
sidering the unwieldy bulk of the inflated capitalization of 

the company. In dollars and cents it amounts to the 
equivalent of 7 per cent. on the preferred stock and about 
8 per cent. on the thirty odd million of common. 

The process of buying back the debenture 5s contin- 
ues, $2,000,000 having been bought and cancelled during 
the period of the report while $290,000 more have been ас. 
quired since the report was made up. These bonds were 
not, of course, bought from money wade on the business 
for the year, but hax been simply the converting of assets 
into a reduction of the debt of the company. Probably 
the choicest of the stocks and bonds of other companies 
heldin the treasury were disposed of to cancel these 
bonds as the price received was nearly the par value. 

The matter of paying off the debentures seems to be 
merely acquisition of the marketable quality of the secu- 
ritles held aa treasury assets, and it is probable that with 
those sold tothe Street Railway & Illuminating Trust and 
those disposed of privately about all the best have been 
marketed. The total debentures bought in now amount 
to $4,290,000 of the total $10,000,000 issue, and if all are to be 
eventually cancelled, it will likely have to be from earn- 
ings of the company ir: a greater degree than in the past. 

As there is now 31% per cent. cumulative dividends stil] 
dueon the preferred stock it can be seen that when the 
knife goes into the company under any reduction of capi- 
talization it will have to go deep to be effectual. 

The report treats the loss of the Van Depoele trolley 
patents іп a rather gingerly manner, and hopes, naturally, 
that & court of bigher resort will reverse the decision 
against the company. 

The point is made: 

“In view of the fact that nearly all of the railway com- 
panies in the country that would be likely to use the over- 
head trolley system are now electrically equipped, and that 
the third rail and underground condu't methods are being 
rapidly adopted for the important new enterprises, an 
adverse decision inthis case will have but slight effect upon 
the business of your company." 

This is all very well, but no marking off of patent valua- 
tion js made on the balance sheet, the $3,000,000 standing as 
heretofore. This will be heavily cutinany reorganization 
of the company, of course. Mr. Cotlio intimates this when 
he says the question of a revaluation of patents is one to 
which consideration should be given at the proper time." 
What ez pense is now entailed in acquiring new patents 
and in patent litigation is now written off to profit and losg, 
This is the Small concession made thus far to the $8,000,000 
patent valuation—that no additions are being made. As 
has been the case for several years, General Electric com- 
mon stock has no intrinsic value to' speak; of at present, 


and at the rate of business last year will not bay 
time to come whether reorganized or not. 


+ X + 

PRESIDENT KILGOUR of the Cincinnati Street 
Railway Company has received from a Chicago 
dameel a letter that he probably treasures More 
than any of the tender missives of his youth- 
ful days, for it has relieved him of a perplexity that 
he despaired of removing after having tried all the 
arts and arguments of his astute managerial intellect, 
The letter explains itself: 


€ for some 


“ 

To President Kilgour. Chicago, Ш, 

"Dear Sir: Having just read in the Cincinnati En. 
quirer that so many ladies had waited on you, and found 
fault with the car conductors for eating onions, I thought 
I would give you a little recipe of my own that I have 
never known to fail, as I am very fond of the fruit myself 
at this season when the markets are full of young green 
fresh vegetables, and I like to see other people enjoy 
them also. I find that a sprig of fresh green parsley 
with salt, eaten after onions, removes all bad odor of the 
breath. Yours, A CHICAGO GIRL. 

“Р. 8.—Give your conductors this recipe, and let them 
enjoy the privileges of free American citizens, and est all 
the onions they want and oblige A. 0. G.“ 


# + + 


COMMODORE DEWEY must have been within hear- 
ing of Farragut when he exolaimed ''Damn the 
torpedoes—go ahead!“ and he bettered the instruo- 
tion at Manila. 

& + * 
HERE is a stave about electricity which tells its 


own story : 
In olden times we took a car 
Drawn by а horse, if going far, 
And felt that we were blest; 
Now the conductor takes the fare 
And sticks a broomstick in the air 
And lightning does the rest. 


Ia other days, along the street, 

A glimmering lantern led the feet 
When on a midnight stroll; 

But now we catch, when night is nigh, 

A piece of lightning from the sky 
And stick it on a pole. 


Time was when one must hold his ear 
Close to a whispering voice to hear, 
Like deaf men—nigh and nigher; 
But now from town to town he talks 
And puts his nose into a box 
And whispers through a wire.” 


х & * 
A LOCAL daily says: Mr. Nikola Tesla announces 
to humanity that he thinks he knows how to convey 
an electrio spark to the interior of a distant Spanish 
magazine and explode such magazine neatly. Mr. 
Tesla’s duty is olear. He should retire now from 
the publio prints and all his favorite haunts and 
work like a beaver. He should reappear prepared 
to prove his idea with a genuine test, or frankly to 
announce his failure. A man with an idea as im- 
portant as Tesla's has no right to sit about talking 
of it. Ifa hen came along and said, I think I oon- 
tain a diamond egg,’ we should say to her, ‘Get on 
your nest and don’t come off until the egg is laid.’ 
We give similar advice to Mr. Tesla." 
x + + 
ANOTHER gambling scheme has been set afloat in 
Boston. A bill permitting the placing of bombard- 
ment insurance has been rushed through the Legis- 
lature. | | 
x & + 
THE Atlanta Constitution gives publicity to the 
following : 


A Georgia man who is interested in a small vessel lying 
in Nortbern waters telegraphed home: 
“The Revill is fast in the ice." 
e telegram, 


The Revill was the name of the vessel, but th 
as delivered, read: 

„The Devil is fast in the ice.“ 

An old negro, an employee, was present when the 
sage came, and asked: 

„What does Mars Tom say in dat telegram m 

He says,” replied the man to whom it was 
“ shat the devil is fast in the ice." 

‘‘Halleluyer!” shouted the negro. “ Halleluyer! I hope 
ter God dey'll keep him dar!“ 


mes 
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Opening cf the Electrical Exhibition. 


President McKinley Starts the Machinery by Touching a 
Golden Key in Washington. 


— — 


CHAUNCEY DEPEW ELECTRIFIES THE CROWD. 


Fine Display of Electrical Machinery and Kindred Appa- 
ratus—Interesting Historical Exhibits. 


No less than six thousand persons attended Madi- 
son Square Garden on the evening of May 2 to wit- 
ness the formal opening of the Electrical Exhibition 
which is being held under the auspices of the New 


York Eleotrical Society. 

President McKinley, by touching a golden key in 
the White House, gave the signal for the starting of 
the machinery. A congratulatory telegraphic mes- 
sage was also received from the President, as follows: 


“Т6 gives me great pleasure to open the Eleotrical 
Exhibition in Greater New York, and to participate 
in this wonderful demonstration of the latest method 
of recording and publishing by means of electricity. 
I congratulate you upon the achievements of Ameri- 
can genius. I am glad to know that the resources 
of the wonderful electrical arts have already been so 
far advanced in the United States that American 
electrical goods are welcome the world over.“ 

Vioe-President Hobart addressed the audience by 
telephone in the following strain : 

J respond with pleasure to the invitation of the 
New York Electrical Sooiety to assist in opening the 
Electrical Exhibition held under its auspices at 
Madison Square Garden, and beg to express my 
wishes for its suocess aa a means of promoting farther 
advances in the great electrical and engineering arts 
with which our national fame is already so proudly 
associated, I congratulate the citizens of the Greater 
New York that they have this opportunity of study- 
ing all that is latest and best in the science to which 
Franklin, even in the midst of patriotic duties and 
vares, gave his transcendent genius." 

The Vice-President’s message was received on в 
phonograph cylinder, which kept repeating it over 
and over again the whole evening. 

Chauncey M. Depew was the central figure of the 
evening. With his usual versatility be kept the 
vast throng interested in electricity and enthusiastic 
on the subject of the war and our recent victory. 
At the olose of his address he touched a button which 
caused а gun to discharge by means of Hertzian 
waves, firing into the air and direotly over the heads 
of the assembled multitude a long projectile which 
ultimately exploded scattering a large number of 
small American flags in all directions. The band 
meanwhile played the Star-Spangled Banner,“ and 
there was great enthusiasm. 

The remarkable success attending the opening of 
the Exhibition and the excellent showing made, in 
spite of the fact that many of the exhibits were still 
unplaoed and a number of interesting features were 
not on hand owing to delay in transportation, 
the railroads being busy rushing troops to their 
rendezvous, are due to the untiring energy of the 
following gentlemen, the officers of the Exhibition : 
C. O. Baker, Jr., President ; F. W. Roebling, Vice- 
President ; Geo. F. Porter, Seoretary and Treasurer. 
The Executive Committee is made up of the following 
well-known men: H. H. Harrison, L. F. Requa, C. 
O. Baker, Jr., ex officio; Prof. F. B. Crooker, consult- 
ing engineer; Marcus Nathan, general manager ; 
Thomas A. Edison, J r., Committee on Decorative 
Effeots; Мах Osterberg, Construotion Engineer. 


FEATURES OF INTEREST. 


Probably one of the most interesting features is 
the vacuum tube light invented by D. Macfarlane 
Moore. A number of these tubes are located in a 
specially designed chapel and are во arranged as to 
conform to the groins of the arches. The light 
diffused is unquestionably wonderfully soft and 
pleasant. Mr. Moore's system of vacuum tube 
lighting has been perfected since the Electrical Ex- 
position of 1896. 

The tubes used in the illuminating of the chapel 
are the first designed for such work, and is is safe to 
predict that the chapel will be the center of attraction 
throughout the month, especially as it is equipped 
with an electric church organ and the management 
intend to have it played upon by some well known 
artist. 

Perhaps in the way of the spectacular the eight 
historical wax tableaus, illustrating the successive 
developments in electrical soience, should take first 
place. These tableaus are located in eight niches in 
what is known as the Concert Hall, and around them 
it is proposed to group the old electrical books and 
pictures that relate to the subjects touched on. As 
will readily be seen, this latter exhibit should prove 
of value from an educational standpoint. 

Another exceedingly interesting feature of the 
Exhibition is the model of Mr. Edison’s ore milling 
machinery. This and a large number of other 
apparatus are to be shown in operation just as soon 
as possible. A feature of the Exhibition in which 
popular interest centers at the present time is the 
tank located in the middle of the Garden, and in 
which on the opening night a miniature ship was 
blown up by means of an electrically-operated sub- 
marine mine. When Dr. Depew touched the button 
a crash was beard and the model disappeared ina 
column of spray which sbot high up in the air. 

The management has provided a large number of 
other interesting and attractive features of which we 
shall make mention and describe in a subsequent 


issue. 
COMPANY EXHIBITS. 


The exhibit of Thomas A. Edison, Jr., which is 
located on the main floor, near the Madison avenue 
entrance, consists in а handsomely decorated booth 
with innumerable lamps of Mr. Edison’s manu- 
facture arranged in circles on the wall at the rear. 
А number of switohes enable any circle to be either 
lighted or extinguished. When all these circles of 
varied colored lamps are lit the effect is very pleas- 
ing. 

The Ward Leonard Electrio Company exhibited 
various styles of their automatic magnetio circuit 
breakers in sizes from a few amperes up to 2,000 
amperes. They also bave on exhibition a variety of 
automatio rheostats, one especially being a very neat 
style of rheostat for small ventilating fans. An in- 
teresting feature of their exhibit is а new type of 
underload and overload rheostat which is known as 
the SK type, and which has many novel and valuable 
features. The compact size and simplicity of this 
automatio, and its reliability in action, will oom- 
mend it to the electrical trade. The Ward Leonard 


Company also exhibited various forms of the well- 
known Carpenter enamel field rheostats, and а large 
variety of the porcelain lincd outlet boxes and switch 
boxes, etc., which have become standard for recent 
high grade wiring installations in New York City. 


The Faries Manufacturing Company's exhibit is 
located on the 27th street side of the Garden, on the 
promenade just above the main floor. This company 
is exhibiting their well-known Universal eleotrio 
lamp-bholders, aluminum and steel lamp shades and 
a line of fire and water tube boiler cleaners. 

The Weston Electrical Instrament Company’s ex- 
hibit is on the main floor on the 26th street side of 
the Garden. This company is displaying a oom- 
plete line of measuring instruments and appliances. 
Prominent awong them are their laboratory standard 
voltmeters and ammeters, alternating and direct 
current voltmeters, wattmeters, ground detectors, 
commercial iron-cased station voltmeters and am- 
meters, galvanometers, eto. A feature of their dis- 
play is a well-arranged assortment of parts of instru- 
ments which affords an excellent opportunity of 
studying the construction of the numerous types of 
instruments manufactared by the company. They 
also afford an object lesson illustrating the care and 
exactness with which every detail, however minute, 
has been worked out. 

Mr. H. B, Coho is exhibiting, a8 agent for tbe 
Warren Electrio Manufacturing Company of San- 
dusky, an improved Warren alternator of 75 KW. 
capacity, and intends to operate same with au Eddy 
direct current motor, This alternator is connected 
for double voltage, half the capacity of the machine 
to deliver current without the use of transformers 
direct to 110-volt lamps, the other half connected up 
for a potential of 1,100 volts on current to be re- 
duced by transformers. The machine when in oper- 
ation will be excited by а lately improved Warren 
direct current dynamo, which is a bi-polar machine, 
over-magnet type, and is of an entirely new design, 
combining many elements of extreme simplicity with 
exceptionally high efficiency. The alternator will 
be operated at a speed of 800 revolutions per minute, 
contains no brushes, collector rings or revolving 
armature, the current being taken from a stationary 
element of the machine. 

The exhibit of Henry R. Worthington, located 
ou the main floor at the Madison avenue entrance, 
consists of a fine display of pumps of various sizes 
and types. Worthington electric pumps are also 
made use of in the basement for feeding water into 
Babcook & Wilcox boilers, and another Worthington 
electrio pump is employed to keep water in the basin 
in which the submarine mine experiments are made. 

The Fort Wayne Eleotrio Corporation are exhibit- 
ing an unusually large amount of fine machinery. 
Among other things there is a Wood aro dynamo 
of 80 2,000 candle-power aro lamps capacity, fitted 
witb self-oiling and aligning bearings, improved 
armature and new reversible regulator, same directly 
connected to 4-pole direct current motor. The our- 
rent generated by the dynamo 18 utilized to operate 
a bank of arc lamps of the latest styles manufactured 
by the Fort Wayne Corporation. Another machine 
on exhibition is a 374 kilowatt compound wound 
low-fiequency alternator (60 cycles) operated by 
direct current motor. "This alternator operates a 5- 
hoise-power self-starting single phase alternating 
current syncbronous motor, arc lamps and recording 
meters. Besides the apparatus on the main floor the 
Fort Wayne Corporation has a dynamo in operation 
in the basement. | 

The exbibit of the National Phonograph Company 
attracted considerable attention on the opening 
night. А throng was constantly congregating before 
this handsomely decorated booth to hear some popu- 
lar melody or speech being reproduced, 

The department of railway exhibits is partioularly 
strong at this Exhibition, one reason being on ao- 
count of the unlimited floor space available. А full 
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size eleotrio car, with all the latest improvements in 
the way of motors, electric heaters, eto., is on exhi- 


bition near the Fourth avenue side of the Garden. 


The Sprague Electrio 
Company, whose exhi- 
bition booth extends 
along the Fours ave- 
nue side of the Gar- 
den, has an exceed- 
ingly nicely gotten up 
exhibit, consisting of 
eleotrio fans and vari- 
ous other apparatus for 
which this company is 
well known. 

The Eleotrio Storage 
Battery Company of 
Philadelphia and New 
York is the neighbor of 
the Sprague Company 
and shares with them 
the honor of occupying 
all the space at the cast 
end of the main floor. 

The Safety Insulated 

Wire & Cable Company 
has considerable space 
in the way of an 
hibit located along tlic 
north side of the prom- 
enade. Samples 
their cables and wires 
were to be seen taste- 
fully arranged. The 
company was also giv- 
ing away attractive 


little souvenirs of card- x 
board showing the va- ` 
rious coverings of :п г. 


armored cable. 


The Bossert Electric 
Construction Company 
of Utica, N. Үг, аге 
exhibiting on the 26th 
street side of the main 
floor a collection 
their high grade stee! 
‘outlet, cut-out 
switch boxes. 

The beautiful exhibit 
of the Marconi wire- 
less telegraphy appar- 
atus which is in the 
hands of Mr. W. 
Clarke, located on the 
27th street side of the 
promenade, attracted 
considerable attention. 

As many of the most 
interesting features of 
the Exhibition were 
not in operation оп 
Monday evening. 

previously stated, л 
desoription of these 
will appear in a later 
issue, as well asa fur- 
ther .desoription of 
various other leading 
companies’ exhibits. 
SOCIETY MEETINGS. 


The New York E 
trical Society propose 
to hold a meeting once 
a week, in a room 


and 


specially set apart for. — 
them in the Garden, at which a technical paper will 
be read. Elaborate arrangements have also been 
made for the meetings of about fifty associations of 
the National Association of Stationary Engineers. 
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These associations, it is expeoted, will come from It is ex i 

: pected that there will be an atte 
New York, New Jersey, Pennsylvania, Massachusetts, at least 5,000 practioal engineers (two lol Бар а 
Rhode Island and Connecticut. Several rooms suit- evening). The Exhibition management W 


fally arranged a regis- 
try system with bulle- 
tin boards in different 
sections of the building 
so that the exbibitors 
may know just what 
associations of engi- 
neers are piesent and 
what plants they are 
connected with. 


NANA 2 


The Brooklyn Poly. 
technio Institute and 
Dr. Samuel Sheldon, 
its Professor of Physics 
and Electrical Engi- 
neering, have kindly 
ç loaned the Electrical 
^ Exhibition several in- 
| teresting units and 
standards upon which 
precision in electrical 
measurements is based. 

Even the electrio pub- 

lio, while it bears a 

great deal of such 
. Standards rarely sees 
them, and this exhibit 
> is therefore of techni- 
tj cal and popular inter- 
est. The exhibit in- 
(7 cludes especially some 
standards from the 
^ German Imperial Phy- 
d sico-Technical Institute 
(Reichsanstalt), whose 
celebrated work has 
been done under the 
guidance of such men as 
Helmholtz and Kobl- 
rausoh, and it is prob- 
able that these stand- 
ards have never before 
been exhibited in this 
country. 

Dr. ‘Sheldon will 
show the Reichsanstalt 
form of the standard 
* Clark cell, the Reich. 

sanstalt pattern of pho- 

tometer, with Hefner 
amylacetate lamp and 

Lummer-Brodhun con- 

trast вогееп, standard 

‚01 ohm for carrying 

heavy currents, large 

standard compensation 
get for the precise oom- 
parison of voltages 

.01 to 1,900 volte and 

currents of any magni: 

каде, standard Wheat- 
stone bridge, thom- 
aon's double bridge for 
gonduotivity measure 
ments, standard Car- 
hart-Clark ell, eto. 
The exhibition of suob 
apparatas and the ex- 
planation given as to 
itg use will do much to 
bring electrical meae 
urements within the 
comprehension of the 


public, and to demonstrate the wonderful refinement 
at in their 


of accuracy that modern electricians aim 8 ui 
apparatus. It should be especially appreci™ 7 
electrical students. 
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able for meetings have been provi 


led, and various 
Jodges will hold their meetings there on their regular 
meeting nighta as the guests of the Exhibition 
Company. 
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General Electrics Sixth Annual Report. : 


EARNINGS FOR THE YEAR LESS THAN THOSE OF 
LAST YEAR. 


A “DEAD SEA APPLE” 


FOR STOCKHOLDERS. 


The Press Bureau's Rosy Statements Turn Out to 
be Baseless Fabrications. 


The following is the fall text of the General Eleo- 
trio Company’s Sixth Annual Report—for the year 
ending January 31, 1898 : 

PRESIDENT'S ВЕРОВТ. 
SCHENECTADY, N. Y., April 25, 1898. 
To the Stockholders of the General Electric Company: 

The past year witnessed a revival in business 
which inoreased rapidly in activity and volame dur- 
ing ite latter months. 

In the last aunual report attention was called to 
the fact that your company began the year with less 
orders on hand than previous seasons. As a reeult 
of this, the actual output of your works has been 
slightly smaller than in previous years, although 
the orders received during the period bave shown а 
marked increase. This inorease will be reflected in 
the shipments of the ensuing year. 

A careful scrutiny of the assets of your company, 
other than its patents, leads to the belief that pre- 
vious values were conservatively fixed, and no 
changes of any significance bave been necessary. 

The patent account of the company has been kept 
at substantially the same amount on its books since 
the orgauization of the company. The question of a 
revaluation of patents is one to whioh consideration 
should be given at the proper time. 

BUSINESS OF THE YEAR. 


Gross earnings. . . . 812.524. 938.07 
Less ехрепвея.............................. 10,727,692 02 
————— 94,797,216.05 


Interest and discount, and inter- 
eat and dividends received on 


securities owned $389,789.16 
Less: : 
Interest on debentures............* 433,838.85 
„ 56,455.81 
$1,858,701.86 
Deduct amounts written off: 
Sundry losses and allowances 
for possible losses... "m $79,220.42 
Patents and patent бурейвев.. 833,331.68 
Inventories and consign ente. 89,665.70 
Reserve for extensions to fac- 
{огу р1апбв.............................. 250,000.00 
Less : $752,220.80 
Profit on securities sold and de- 
bentures cancelled................. 130,371.81 
621,849.49 
Reduction of the deficit of previous years... 81, 281,852.87 


E $8,000,000 for four months and on $6,000,000 for eight 


In addition to the purchase of $2,000,000 of de- 
bentures referred $о in previous annual reports, your 
company has purchased during the year just ended 
$2,000,000, and the entire $4, 000,000 have been de- 
stroyed, Sinoe the books were closed $290,000 addi- 
tional have been acquired, and are now held in the 
treasury of the company. 

An inorease is shown in the amount received from 
interest and dividends from securities owned. It is 
expected that the income from this source will still 
further inorease from year to year, unless considerable 
sales of such securities should be made by the com- 
pany. | 

The growth ot your business has made it пеоев- 
sary to make further expenditures for additions and 


changes at your factories and in acquiring much ad- 
ditional machinery. 

Plans have been prepared and contracts partially 
closed for a new foundry and a large and important 
machine shop, the largest buildings yet erected by 
your company. 

In anticipation of the investment in the construc- 
tion and equipment of these new shops, which it is 
estimated will cost about $500,000, the sum of $250,- 
000 has been deducted from the profits of the past 
year and oarried to factory reserve account. 

It has been the practice of the company to write 
off the amounts expended for additional factory 
facilities. It is thought that these allowances are 
not more than are required to properly provide for 


| depreciation in all your factory plants taken as a 


wbole. 

At the annual meeting of the stockholders, held 
four years ago, the question of reducing the oom- 
pany'sshare capital in the manner presoribed by 
law was referred to the directors. Since that time 
the matter has had the earnest attention of your 
board, and it istheir hope that а plan will be sub- 
mitted for your consideration at an early date, de- 
signed to provide for a suitable reduotion of the 
share capital of the company, with а view to the 
resumption of dividends. 

THE PATENT SITUATION. 

The patent situation has not materially changed 
since the last report to the stockholders, The com- 
pany has secured many important patents during the 
year, by inventions of its engineers and experts and 
by purchase. 

One of the Van Depoele trolley patents which had 
been uniformly sustained by the oourts up to last 
summer bas been adversely passed upon by the 
Court of Appeals for the Second Cirouit. This de- 
cision was on а motion for preliminary injunction 
and is not final. The invention was an important 
contribution to the electric railway art, and no 
court baa questioned its great merit. There is reason 
to believe that the technical objections to the claims 
of the patent, upon which was based the decision of 
the Appellate Court over-ruling that of the Circuit 
Court in favor of the patent, will be found upon 
full consideration at final hearing to be insuffi- 
oient to defeat the patent. 

In view of the fact that nearly all of the railway 
companies in the country that would be likely to use 
the overhead trolley system are now electrically 
equipped, and that the third rail and underground 
conduit methods are being rapidly adopted for the 
important new enterprises, an adverse decision in 
this саве will have but slight effect upon the busi- 
ness of your company. 

Many other oases based upon patented inventions 
of great value, including a number on the overhead 
trolley system, are being pressed against infringers, 
in which early and it is believed favorable decisions 
are expected. 


THE DEPARTMENTS OF SALES, MANUFACTURING 
AND FINANCE. 


Your careful attention is called to the reports of 
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"war" Vice-Presidents having these departments in 
charge. 

Your direotors desire to express their appreciation 
of the valuable services of your admirable engineer- 
ing and commeroíal staff, as a result of whose inge- 
nuity and vigilance the company has more than 
maintained its position of pre-eminence in the 
varied and constantly increasing applications of 
electricity. 

By order of the Board of Directors. | 
С. A. COFFIN, 
President. 


FIRST VICE-PRESIDENT'8 REPORT. 
ScHENECTADY, N. Y., April 19, 1898. 
C. A, Coffin, Esq., President General Eleotrio Com- 
pany. 
Sir: I sabmit herewith a condensed report of the 
operations of the Sales Department for the fiscal year 
ending January 31, 1898. 


Total sales (amount billed to customers). . 

Cost of goods sold, general expenses and ‘eats 
including sundry losses and allowances for 
losses 10,896,578 


e 


Profit on sale $1,499,515 

From this profit should be deducted debenture in- 
terest, etc., as shown in the report of the Second 
Vice-President. 

I stated in my last report tbat the orders actu- 
ally booked in 1896 were considerably less than the 
orders secured in 1895.’’ As a resalt, we entered 
upon the last fiscal year with Jess unfilled orders on 
land than usual. Our orders during the first six 
months of the year were far from satisfactory; the 
second six months showed a very marked inorease in 
orders, and as we were not able to increase our out- 
put to such an extent as to fill these orders within 
the limits of the fi:cal year, we enter upon the 
present year with a larger list of unfilled orders on 
hand tban ever before. Sales include the total 
billed amounts for goods actually shipped. 
„Orders“ include business secured, and become 
sales only when the material is shipped and billed. 
Oar sales for 1897 are somewhat less shan our sales 
for the previous year, while our orders are consider- 
ably in excess of the orders seoured in 1896. The 
following figures ace based on orders seoured and 


not on sales. 
LIGHTING DEPARTMENT. 


We have received during the past year orders for 
60,826 kilowatt capacity of arc and incandescent 
lighting machines as against orders for the year 1896 
of 57,476 kilowatt capacity, an inorease of 5,8 per 
cent. 

Among the important lighting contracts secured 
during the year may be noted the equipment for the 
new station of the Brooklyn Edison Company and 
the equipment for the new station of the Boston 
Electric Light Company. 

RAILWAY DEPARTMENT, 


Orders reoeived (money value) for railway appa- 
ratus has shown an inorease of 33} per cent. over 
1896. 

Orders for railway generators aggregated over 
60,000 kilowatts. 

The average size of the railway motor a in- 
oreased to 34.7 HP., while the average railway gen- 
erator for 1897 was 484.3 HP., as against 356.3 HP. 
in 1896. 

Among the important railway contracts secured 
during the year, may be noted the equipment of the 
Metropolitan Street Railway of New York City, the 
large motor order for the additional service of the 
Boston Elevated Railway (lessees of the West End 
Street Railway), and the contiact for the subetitu- 
tiou of electric traction for cable traction on the 
entire system of the Capital Traction Company of 
Washington, D. C. The development of interurban 
electrio railway service has been a marked charac- 
teristic of the past year. This is well illustrated in 
the Cleveland and Loraine, the Akron, Bedford and 
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Cleveland, and the Cleveland and Eastern roads, 
each of whioh is equipped with powerful motors 
operated at speeds up to and at times exceeding 60 
miles per hour. 

POWER AND MINING DEPARTMENT. 


The growth of business in the olass of electrical 
apparatus handled by this department is strikingly 
shown by the following comparison of orders 
received for various years past : 

Orders for 1893 were 36 °% in excess of orders for 1892 

«4 €" | “ x s 1893 


126° 
Ty ee 1895 [T] 10 D: ac ae 1894 
at [I 1896 ot 60 oF “ aa 1895 
et [T] 1897 “ 60 0d te oe 1896 


Orders for direct,current and induction motors ag- 
gregated 19,531 HP. as against 15,171 HP. in 1896. 
Orders for multiphase generators aggregated 49,902 
HP. as against 25,007 HP. in 1896. 

Total transmission lines installed in connection 
with G. E. apparatus, 326 miles as against 232 miles 
їп 1896. 

SUPPLY DEPARTMENT. 

The Supply Department bas handled 114,229 
separate orders during the year, or 43 for each work- 
ing hour. The ''orders received " in 1897 ex- 
ceeded by 20 per cent. the ''orders received ” in 
1896. 

'The supply stocks carried at our local oflices bave 
been deoreased about 7 per cent. during the year, 
and of the present total 90 per cent. consists of 
active supplies, a great improvement over previous 
years. 

The following are some of the principal articles 
bandled by the Supply Department : 

Wattmeters.—Total number ordered daring the 
year 36,874, ap increase of 42 per cent, over 1896. 

Measuring Instruments. Total number ordered 
during the year 3,369, av increase of 38 per cent. 
over 1896. 

Traneformers.—Total number ordered during the 
year 11,499, an increase of 36 per cent. over 1896. 

Aro Lamps. Total number ordered during the 
year 24,158, au increase of 75 per cent. over 1896. 

Sockets and Receptacles.—' Total number ordered 
during the year 2,357,6-9, au increase of 36 per 
cent. over 1896. 

FOREIGN DEPARTMENT. 

The orders of the Foreign Department have shown 
a gratifying increase over the orders for 1896. 
Several notable contracts have been placed with us 
by our foreign compavies—the equipment of the 
Central London Underground Railway, and the 
equipment of the street railways in several European 
cities. 

INCANDESCENT LAMP SALES. 

The incandescent lamp orders for the year aggre- 
gated 6,857,239 of which 6,706,624 were shipped. 
This is an increase of about 10 per cent. over the 
year 1896. 

The success of the Sales Department is, in a great 
measure, due to the administrative ability and untir- 
ing energy of the department managers, and I desire 
to particularly commend their good work to your 


notice. | 
Respectfully submitted, 


EUGENE GRIFFIN, 
First Vice-President. 


THIRD VICE-PRESIDENT’S REPORT. 
' SCHENECTADY, N. Y., April 19, 1898. 
C. A. Coffin, Esq., President General Electrio Com- 
pany. | 

Sir: І submit herewith a 1epor& on manufactur- 
ing and engineering for the fiscal year ending Jan- 
uary 31, 1898 : 

MANUFACTURING, 

The percentages added by the thiee factories to 
their raw material and labor in estimating factory 
costs have been found ample to cover all items of 
general expense, including a proper allowance for 
depreciation. The inventories have been taken with 
great care and counted and valued item by item. 
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The stock is in excellent condition and covers only 


apparatus and material for which the demand is 
constant and active. 

Financial statistics relating to factory investment 
are given in the report of the Second Vioe President. 

The press shop mentioned in my Jast report as 
nearing completion, was finished and ocoupied early 
in the year and its use bas resulted in economies 
which more than justify the cost of its construction. 

It was found necessary to increase our testing, 
assembling and shipping facilities by adding to our 
existing building an extension of 36,000 eq. ft. floor 
space, admirably adapted to the purposes for which 
it was built. The main bay is served by an electrio 
orane of 40 tons capacity, permitting the economical 
loading of our apparatus directly upon the oars, 
which enter the building by a spur direct from tbe 
tracks of the ЇЧ. Y. C. & Н. R. К. and the D. & H. 
R. R. This addition bas enabled us to concentrate 
our finished stock and gives the best facilities for 
the economical and prompt shipment of apparatus. 

We bave added to our Schenectady plantabout 87 
acres, a portion of which was covered by buildings 
which we are now using for manufacturing and stor- 
age purposes. x 

The growth of our business, together with the 
demand for electrical machines of increased capacity, 
bas made inadequate our present facilities for the 
production of iron castings, and we are now con- 
structing a new iron foundry containing 94,000 
square feet, which should be completed during the 
present year. 

The demands upon our engineering and drafting 
force have required increased facilities, whioh have 
been provided iu а new drafting room, of ample size, 
thoroughly lighted aud complete in all its appoint- 
ments. 

Oar increased business in foreign countries bas 
disclosed the fact that in design, cost and efficiency 
our machinery compares most favorably with that of 
European manufacturers, 

Valuable data, drawings, patterns and tools neces- 
sitated by the large amount of special apparatus 
which we have successfully designed and manufac- 
tured in the past, are now frequently available in 
tbe construction of new apparatus, thus reducing 
the cost of developing such apparatus. 

Our manufacturing plants at Scheuectaly, Lynn 
and Harrison have been maintained in first class 
physical condition. Labor-saving devices, special 
wachinery and improved tools have been, as hereto- 
fore, added liberally wbenever au improvement in 
the quality of the produot or inoreased economy of 
manufacture would result. 

ENGINEERING. 

The unmber of undertakings requiring machinery 
of large capacity and special design has inoreaset 
materially during the past year. This has been due 
largely to the application of electricity to the opera- 
tion of underground, suburban and interurban rail- 
reads, and also to the concentration of power in large 
units due to the demonstrated economy of our thrie- 
pbase machinery and the rotary converter mentioned 
in previous reports. А most notable and important 
installation is that of the underground Central Lon- 
don Railway which we are equipping with three- 
phase generators, rotary converters amd thirty-two 
large electiio locomotives. 

Another remarkable uudertaking is that of the 
mammoth new station of the Metropolitan Traction 
Company of New York. From this station enormous 
electric generators will operate, through the medium 
of rotary oonvertere and other machinery of our 
design and manufaoture, the eleotrio street cars 
throughout nearly the entire borough of Manhattan. 

Iu my last report I called attention to the value 
of our 10tary converter, a 8peoies of conneoting link 
between the alternatiny and continuous current 

systems, which enables existing continuous current 
plants to add the advantage of alternating ourrent 


generation and economical transmission to the sim. 
plicity and effectiveness of the continuous current 
distribution. The economies which thus result from 
the substitution of a single large alternating current 
power station for a number of small stations is well 
illustrated in a notable installation of such appara- 
tus made during the past year by the Brooklyn 
Edison Company, using our three-phase generator, 
rotary converters, synchronous motors and otber 
appliances. 

The number of long distance transmission plants 
has greatly iooreased during the past year, so that 
wa have now a total generating capacity in such 
plants of over 100,C00 HP. and among these some 20 
installations are operating at potentials of over 10,000 
volts and transmitting a total of some fifty thousand 
horse-power to distances varying from 10 to 40 miles. 
The 5,000 HP. plant at Ogden, Utab, has been in 
operation for nearly a year, transmitting power to 
Salt Lake City, a distance of 364 miles, ata poten- 
tial of 16,000 volts. We bave now under construction 
apparatus intended for the transmission of over 4,000 
HP. from a distant water power 80 miles to the city 
of Los Angeles, Cal., at a pressure of 33,000 volts. The 
St. Apthony Falls plant, mentioned in my last re- 
port, bas been completed anıl is now in regular oper- 
ation, furnishing power to the street railways of 
Minneapolis and St. Paul, Minn. 

In the oity of New Orleans, La., we shall soon 
have in operation a novel plant of some 4,000 НР., 
which will be used to operate pumps for thedrainage 
of the city. Three-phase machinery will be em- 
ployed. 

The driving of all machinery in cotton mills and 
factories by electrio motors is increasing rapidly, 
even where the original source of power isa steam 
engine located in or near the mill or factory itself. 

The United States Navy is adopting the electric 
drive in place of steam or bydraulio machinery for 
ventilating, pumping and hoisting on shipboard and 
for lowering and elevating guns and for turning 
turrete on the warships. This isin addition to the 
recognized use of electricity for lighting and emall 
power work. 

We shall soon be operating our Schenectady то! кв 
from a distant water power, We have contracted 
for a supply of 2,000 horse-power from the Falls of 
the Hadson River at Mechanicsville, 19 miles from 
Schenectady. A novel feature of this transmission 
is that tbe generators, each of 1,000 horse-power, 
have been constructed by us to produce directly a 
pressure of 12,000 volts, thus saving the cost of the 
usual intermediate etep-up transformers. 

Oar older transmission plants, such as Portland, 
Oregon, and Fresno, Cal., operate with great suocees 
and have largely inoreased their capacity, demon- 
atratiny the advantages of our system and apparatus 
in the electrical utilization of water powers. 

There has been a great improvement in the effi- 
ciency and quality of our numerous small articles of 
manufacture, such as arc lamps, transformers, metere, 
switohboards, eto, many features of novelty and 
value having been developed by our engineers, Our 
business in this line has shown a gratifying increase. 

We have continued to protect our new and im- 
portant engineering designs as far as possible by 
application for letters patent. 

The efficient work of the factory. managers and the 
unequalled ingenuity, skill and industry of our en- 
ginet rs are worthy of special commendation. Re- 


ctlally submitted 
ae | E. W. RICE, JB., 


Third Vice President. 
SECOND VICE-PRESIDEN1’8 REPORT. 
SCHENECTADY, N. Y., April 15, 1898. 
C. A Coffin, E:q., President General Eleotrio Com- 
pany. 

Sir: The balance sheet and statement of p 
and loss, herewith transmitted, inolude the put 

and liabilities and profit aud lues accounts of 
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Edison General Eleotrio, Edison Eleotrio Light and 
Thomson-Houston Electric Companies (which, for 
convenience of bookkeeping, are consolidated with 
those of the General Electric Company) at January 
31, 1898; and when the company " is spoken of 
all the above mentioned corporations are included. 

In explaining what each item on the balance sheet 
represente, the language of previous years is again 
used. 

ASSETS. 
PATENTS AND FRANCHISES. 

Daring the year there was expended for acquiring 
new patents and in patent litigation, $333,334.68, 
all of which bas been written off to profit and loss, 
leaving the patents, franchises, good will, eto., of 
(he company standing unchanged at $8,000,000. 

FACTORY PLANTS. 

This account represents the real estate (lands and 
buildings); machinery, toole, appliances, eto.; pat- 
terns, drawings, eto,; and sundries (fittings and other 
small property accounte) of the manufacturing plants 
at Schenectady, New York; Lynn, Massachusetts; 
and Harrison, New Jeraey. 


The lands of al! three plants now amount to about 


160 acres aud the total factory floor space of all their 
buildings is approximately 1,600,000 equare feet. 

All are free from mortgage or other lien. 

These plants being a permanent investment, all 
expenditures for their maintenance and repair, plus 
an allowance to provide against depreciation, are 
charged to operating expenses, 

A summary of the changes in this account since 
the last annual report is as follows : 


Book value Cost of Written off Book value 
Jan. 81, addi- for depre- Jan. 81, 
1897, tiona. ciation. 1898. 
Real estate..$1,795,000 $164,715.35* $102,670.70 $1,857,014 65 
Machinery.. 1,605,000 153,879.85 245 924.50 1,542,955 85 
Patterns. 1 11,450.87 71,450.87 1.00 
Sundriest... 1 18,874 06 18,874 06 | 1.00 


Totala........ $3,400,002 $138,920.13 $488,920.13 8, 400,002.00 | 
Jan. 81, 1897. Jan. 81, 1898. 


Book value of Schenectady plaut.$2,157,000.90 $2,300 000.90 
^ " " Lynn d 993,000.80 900,000 80 
ш " ' Harrison Е 250,000 30 200,000 30 
pill ve CE $3,400,002.00 — $3,407,002 00 


*Includes full payment for 87 acres of land adjoining the 
Schenectady plant; cost of erecting at Schenectady a new 
brick and steel building 100 x 200 feet—with an annex 33 x 
162 feet—for packing, storage and shipping; and cost of 
completing the erection (begun laet year) ofa brick and 
steel punch press shop 100 x 236 feet ai Schenectady. 

tIncludes office furniture and fixtures, horses and 
trucks, shop fixtures, benches, steam fitting for heating 
system, sprinkler system for fire protection, electric 
Wiring of buildings, ete. ete. 


REAL ESTATE. 
(Other than factory plants.) 

This account represents the investment in the 
Edison Building, 44 Broad street, New York City; 
also sundry parcels of land in various places, mostly 
improved and rented, which have been acquired at 
various times, obiefly in payment of debts; alsoa 
large building covering five lots on the corner of 
Avenue B and 17th street, New York City, whioh 
was acquired from the General Fixture Compauy 
in 1895 subject to a mortgage of $40,000. This 
Mortgage has been paid off during the past year. 

All will be sold when opportunities offer. 

STOCKS AND BONDS. 

No changes of last year’s figures have been made 
in the book valuations of stooks and bonds. 

Those having a market value are carried under 
the price of reported sales. The book value of those 
not readily salable was fixed on Jauuary 31, 1897, 
after careful examination of their worth. 

I believe the actual present aggregate value of all 
these securities is equal to the total amount at whioh 
they stand on the books, viz., $7,455,872.96. 

Schedule A, annexed hereto, contains a list of the 
moet important of the company’s holdings of stooks 
and bonds. They are carried at an aggregate book 
НОВИК . . . .. F, 195, 471.42 
In addition the company Owns various 

other securities, As their present 
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Amount brought forward....... $7,195, 471.42 
value is doubtful and their future 
value speculative they are not set 
forth in the schedule. They are as 
follows : 

Stocks and bonds of local lighting and 
street railway companies wholly 
озпедй......................... € 

Sundry small holdings...... €—— 

Miscellaneous securities of many under- 
lying, manufacturing, selling and 
patent owning corporations, and also 
of street railway and lighting com- 
panies, carried at one dollar for each 
lot—in all....... C 


196,941.77 
63,327.77 


132.00 


Total book value of all stocks and 
bonds, as per balance sheet....... $7,455,872. 96 


Sales of Stocks and Bonds. 

Pursuant to the established policy of selling secu- 
rities which there is no special reason for holding 
permanently, various stocks and bonds have been 
sold since the last annual report. 

Their total par value was $1,224,650. 


They were sold for ..................... . $1,038,054.80 
They were carried on the books at. 921,698.86 
Profit R ЕЛДЕН 5116, 355.94 


The cash thus reoeived was used towards the pur- 
ohase of $2,000,000 of the company’s debentures. 


CASH. 

The policy of the previous three years has been 
adhered to and sales maintained on a basis of oash or 
short oredit to desirable customers. | 

None of the money realized from &һе sale of assets 
was required for the current business of the company 
during the year. 

NOTES AND ACCOUNTS RECEIVABLE. 

This account represents the total amounts now due 
the company by its customers. 

They appear in the balance sheet at an estimated 
realizable value (i. e. their face, less a total allow- 
ance of $662,614.66 for possible losses) whioh I be- 
lieve to be a fair one. 

They may be olassified approximately as follows : 

Pace values. Face values. Face values. 


Current notes. . $987,685.56 


i accounts..... 2,522,554.95 
—— $3,510,240.51 
Slow notes 921,779.71 


„accounts 


1.504, 874.84 


$5,015,114.85 


Due from local lighting and street railway 
properties wholly owned by the company.. 184,544.69 


Total face value ęꝛMM— .. . $5,199,659.54 


*In addition, there yet remain—of old notes and accounts 
receivable which two years ago were written off to profit 
and loss, except the nominal book value of one dollar for 
each debtor—notes and accounts of 256 debtors aggrega- 
ting $1.724,614.18. These stand on the books at $256, and are 
being liquidated as rapidly as possible. The total amount 
realized from settlements of similarly valued notes and 
accounts during the past year was $83,354.17. Total face 
value as above $5.199,659.54 + ‘‘ Dollar” notes and accounts 
$256 — allowance for losses $662,614.66 == total book value, 
as per balance sheet, 54, 587, 300. 88. 


WORK IN PROGRESS. 


This account does not include outlays for anything 
in process of manufaoture; but represents expendi- 
tures outside of tbe faotories for labor, material, eto., 
on 229 installations of manufactured apparatus de- 
livered at various places .................... $363,487.85 
Less partial payments thereon, received 

under the terms of the contracts as 


„ сыра» $283,831.99 
None of the estimated profit to be derived from 
these installations is inoluded in the earnings of the 
year, and no allowance is made thereon for possible 


logs. 
INVENTORIES. 


These accounts represent raw materials and goods 
manufactured and in process of manufacture at the 
factories; manufactured goods in storerooms of local 
offices and on consignment; office furniture, fixtures, 
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instruments, eto., in the general office and in local 
offices; tools and materials in local repair shops; 
and also shipments in transit to local storerooms. 

All have been counted and valued item by item. 

Raw materials have been valued at the market 
prices prevailing on January 31, 1898; active selling 
finished and partly finished apparatus and supplies 
at factory cost; inactive or slow selling apparatus 
and supplies at about 50 per cent. of factory cost; 
obsolete apparatus and supplies at scrap value; and 
tools, instruments, furniture, eto., at present value. 

On the above basis, the inventories of the factories 
showed an excess over book value of $275,097.72, 
which is not taken as a part of the year’s profit, but 
is retained as a reserve. | 

All other inventories showed а shrinkage from 
book value of $79,238.39, which bas been written off 
as a loss for the year. 

Goods are taken in and out of local office inven- 
tories at factory cost at the time being. 

The bulk of the above shrinkage is due to factory 
costs af January 31, 1898, being lower than at Janu- 
ary 31, 1897, and to writing down the book value of 
slow selling apparatus and other personal property. 


CUNSIGNMENTS. 
Finished apparatus for novel uses has been deliv- 
ered to various concerns, subject to purchase if its 
operation is successful. The greater part of this 
acoount represents such contingent sales, and the 
remainder represents apparatus on exhibition or 
loaned to regular customers for temporary use by 


them. 
All the above apparatus is charged, at factory 
cost, to this account at а total of.. . .... $80,771.48 


Less allowance for depreciation........... sees... 28. 086.69 
Net book value of consignments... ........... $52,784.79 


LIABILITIES. 

The company has no notes payable, nor is any 
paper bearing the company’s endorsement or guar- 
anty under discount. 

All purchases have been paid for in cash. 

It has not been necessary to borrow money, nor 
has the company’s credit been used during the year 
either by issuing notes, endorsing customers’ paper 
for discount or lending its name in any way. 

DEBENTURES. 

Daring the year the company has purchased and 
canceled $2,000,000 of its own 5 per cent. gold 
coupon debentures due June 1, 1922, at an average 
cost of 99.30 per cent. 

ACCRUED INTEREST ON DEBENTURES. 

This account, as its name implies, is the full 
amount of 5 per cent. interest accrued to January 
31, 1898, on the company’s $6,000,000 outstanding 


debentures. 
ACCOUNTS PAYABLE. 


This account inoludes all unpaid audited indeb$- 
edness. 

At the olose of business on January 31, 1898, 
there were no unpaid vouchers on band. 

The amount of accounts payable shown in the 
balance sheet, $263,525.75, representa expenditures 
belonging to the year, vouchered between January 
31 and February 26, the date of closing the general 
books. The amount of vouchers which have to be 
carried over in this way monthly, owing to keeping 
the books—other than the cash book—open a suffi- 
cient time to include expenditures of a particular 
month in that month, is usually about $500, 000. 

RESERVE FOR EXTENSIONS TO FACTORY PLANTS. 

This account represents $250,000, set aside, from 
the profits of tle business of the past year, toward 
the cost of erecting and equipping at the Schenectady 
plant an iron foundry and a maobine shop which are 
estimated to cost about $500,000. 

Contracts for the iron foundry have been let and 
work under them has begun. The plans for the 
machine shop are being prepared. 


Respectfally submitted, 
J. P. ORD, | 
Second Vice-President, 
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(Schedule A.) 


STOCKS. 

CORPORATE NAME. PAR VALUE. 
Augusta, Ga., Railway & Electric Со.................. $160.000.00 
Boston & Revere Elec. St. Ry. Co., Boston........ 11,400.00 
British T.-H. Co., Ltd., London. Eng 5 541.350. (0 
Buffalo, N. Y. , General Electric Co 110.000 00 
Binghamton, N. V., чеп Electric Co. 6,300.00 
Chattanooga, Tenn., Light & Power Со............ 135. 000. C0 
Oineinnati, O., Rdison 1 СОО oe ies 299,966 67 
Citizens’ Gen. En. Co., pref. Louisville, Ky....... 67,900 00 

8 287.800,00 

Consolidated El. Lt. Co „Bi emingbam, Ala 235, 000 00 
Cleveland, O., Eiec. fii Co., Som РАНА * 112.0 0 00 
d da ref. uos T 47,400 00 
Ohester, Pa., Light & Power Со...... 3,00. 00 
Chicago, 111., Edison Co.. . . . . . . .. 158,600 (0 
Columbus, O., Edi- on Electric Light Со............ 23, 100 00 
Compagnie Francaise, eto., T.-H., Paris............ 75,000 00 
Canadian General Elec. Co., com., Toronto. isi 650.C00.00 
' pref. „ . dites 159,000 00 

: Edison III. Co., Easton, Ра................. . . 4,230 00 
Ta Electric Ill. Oo. Paterson, N. J.. . куә 81,500.00 
1 New Vork. . .. 240. 200 00 

“ “ “ Brooklyn, М. Үү... 000006 80,020.00 

“ “ " Cumberland, Md.......... 8,500.00 

ч “ '" — Altoona, Ра................. 10 000.00 

n Hu ti oom. ‚ Baltimore, Ma ........ 102,060 00 

" % pre... 50 002.00 

" н " DA. & Pr. Co., Kansas су; Mo... xi 14,290.°0 

a Erie, Pa. .. 14,400.00 

е * Lt. Co., York. ul mer ore 18,200 00 

“ Light Co. of Grand Rapids, Nich. 24.000 00 
Edison Electric Co. , pref., New Orleans, La. 1.975.000. (0 

com 1.000, 000.0 
Elgin, III., O. Carpentersv’ e & Aurora RR. Co 25,000.00 
Ellaworth, Me., III. Со... — 27.850 00 
First Cincinnati, O., Edison Elec. Ill. Co. к 8,700.00 
Fall River, Maea., Electric Ligh eo. — 9,000 00 
Hud-on El. Lt. Co, Hoboken, N e e 275,000 00 
Johnstown, Pa., Electric Light Co „ 18.000 00 
Kingston, N. V., Electric Co.. — . 43.60.00 
Kansas City, Mo., Sub. Belt Line RR. Oo... mre 4.100 00 
Kansas City, Pitts. & Gulf RR. Co.......... eee. 1,750.00 
Laramie, Wy., E. G. L. & F. Co........................ 16.500 00 
Mexican Gen. Elec. Co., Schenectady, N. > "en 10.000 00 
Missouri ги юр Elec Со., St. Louis, Мо ........ 20,00 1.00 
Newport, К.І Illuminating Co . 336.700 00 
Northwest Elec. Co., Ltd., e Man ЕТА 20 000 00 
Otis Electric Co., Yonkers, N. X. . .. 174,000 00 
Philadelphia, Pa., Construction Concise: ; 4.275 00 
People’s El. Lt & Pr. Co, Oswego, N. Ү............ 80 500 00 
Portland. Ore., General Electric Co., сот.......... 627.0000 
Rutland, Vt., Electric Light Co. 858,500.00 
Raleigh N. C., Electrice (o Ere vieess 8.000 00 
Scranton, Pa., III., Heat & Power Со.................. 42,000 00 
T.-H. Electric Lt '& Pr. Co., Quiucy, III 2.200 00 


Trenton, N. J., Light & Power Co., com............ 700,000 00 


Union Electric Co., Seattle. Wash.. 2 80,000.00 
Union Elektricitats-Ge sellschaft, Berlin. Ger.. КЕ 42,840.00 
United Elec. Securities Co., coin., Boston... 500,600.00 
* pref., Ое 27,300.00 
Utica, М. Y., Belt Line Street Ry. Co., ргы: 50,000 00 
Visalia, Cal., Gas Light & Heat Co... Modes 20,100.00 


Totaal оз өөө о е аве. $8 311,331.67 
Total book valuez—k—ꝛw . . . 83.772.389. 10 
Average per cent. of book value of above named stocks 


to par 15.89. 


— 


(Schedule А.) 
BONDS. 

CORPORATE NAME. PAR VALUE. 
Atlanta, Ga., Consolidated Street Ry. Со.......... $18,000.00 
Ashland, Wis., Light, Power & St. Ry. Со......... 110,000 00 
Asheville, N. C., Kleetrie Co t ... 125.000. 00 
Bangor. Me., Electric Light & Power Co. 67 500.00 
Brush Electric Co., Cleveland, О........................ 869,002.00 
Binghamton, М. Y. General Electric Со............ 2.000 00 
City Park па тау Co., Tacoma, Wash............. 120,000.00 
Columbus, G x ————Á— 50,0 0 00 
Charleston, S. YN Edison Light & Power Go. 125.000 00 
Chillicothe, O., Elec. Ry., Light & Power Oo....... 23,250.00 
Cincinnati, O.. "Edison Electric Со............... Жек 200,000 00 
Dayton, O., Electric Ligt Coo ана салаа 62,000.60 
Des Mo nes, Ia., Edison Light Со.................. 10,000.00 
Des Moines, Ia., Water Power Co......... e 6,010.00 
Dedham, Mass., "Electric Co. о... —€—— n 47.000 00 
Edison Electric Co., New Orleans, La. ee... 000 00 
East Ch- ster Elec. Go., Mount Vernon, N. Y.— 89,000.00 
Edison Electric Co., Los Angeles, Cal.......... 5.00 00 
Hast Side Ry. Oo., Portland, Ore., rece's otf....... 10 505.28 
Fairhaven, Wash , & New Whatcom Ry. Оо....... 19.000 00 
Fort Wayne, Ind, Con. Ry., receiver's ctf........ 10. 150.00 
Fort Worth, Tex., Street Railway Co Т РЕ 9,000.00 
Gallitzen, Pa., Eleetrie Light Co. 8 как 7,000.00 
Geneva, N. Y , Brush Elec. Lt. & Pr. Co.. .. 56,000 00 
Jackson. Mich., Light & Power Со............... seses 32.000. 00 
Knoxville Schuyler El. Co., Кпох., . . 20.000. 00 
Knoxville, Tenn., Elec. Lt. & Power Co...... 10.000 00 
Knoxville, Tenn., Street Railway Co. ............... 5,000.00 
Little Rock, Arx.. Trac. & El. Co., 2d mort 77,000. 00 
Memphis, Tenn.. Light & Power Co. . ense. 29.000 00 
Mahoning Valley RR. Co., Youngstown, О. "T 149,000 00 
Madison, Wis., City Hallway G — 22.000 00 
Newport, R. Г, III. Co.. 22 500 00 


Norwalk & South Norwalk, Conn., Eiee. Lt. Co. 9,000.00 


Oxford Lake Line, Anniston, „ 175.000 00 
Otis Electric Co., Yonkers, N 10,000 00 
Oshkosh, Wis., Electric Light & Power Co...... 5,650.0) 
Plymouth, Mass., Electric Light Co. .... 51 000 00 
Portland, Ore., General Electric Со................... 4.000 00 
Phoenix, N. Y., Electric Light Co...................... 8,000.00 
Public Works Co., Bangor, Me. . 264,000 00 
People’s Elec. Lt. & Pr. Co., Oswego, N. x. 84 000.00 
Pueblo, Col., Electric Street Railway Оо.. ...... 146,000.00 
Peninsula Lighting Co., Redwood оу, Cal sisid 2.100 00 
Penobscot, Me., Water & Power Co... eec ined 10 000 00 
Rochester, N. Y. Railway CL(OOo A 85 000 00 
Rutland City. Vt, Electric Co eee A 28 000 00 
Sacramento, Cal., Electric Gas & Rv. Co........... 247,000 00 
St. Cloud City, Minn., Street Car Co................. 21.000 00 
Suburban Electric Co, Newport, K y.................. 5 50 00 
Tacoma, Wash., Rai way & Motor Co.. eve. 630.000 00 
Tonawanda & Wheatfield, N. Y , Elec. Co... d 14, 00.00 
T win City Gen. Elec. Co., Ironwood, Mich 15.0000 
United Gas & Electric Co , Dover, N. H. 20 0 0 00 
Utica, N V., Belt Line St. RR Co..................... 5,000.00 
United El. Securities Co., Boston, Mans. 274 000.00 
Weymouth, Mass., Light & Power Co. . 14. 00.00 
West St. & N. End El. Ry. Co., Seattle, Wash. .... 21 000 00 
Wi: ona, Minn., Ry. & Lt. Co.. es. 0 21,000.00 
Water, light & Power Co, St. Cloud, Minn 5.000 00 

Total.. ee ee Ls ova 

Total book value.. ——— à 13,423,082 32 


Average per cent. of book value of above named bonds 
to par 66.27. 


Consolidated Balance Sheet of January 3 31, 1898. 


ASSETS. 
Patents and franchises.. „+++. . $8,000 000.00 
Factory plantꝶ.auuu . . 8,400,002 00 
Real estate (other than factory р] See 58,528.61 
Stocks and bonds.. АСР erp NC 7.455, 872.96 
Cash. . eos 1,425, 874.93 
Notes and accounts receivable..-.. f и. 597. 300 88 
Work in progress. ͥ Seas 253,831.99 
$4,821,132.87 
Inventories: 
Factories ........... 003,249,183 88 
Genr'l and local offices 558.635. 23 
Consignments......... 52,734.79 
——— 8,860,558.35 
————_—_— 8,681,686.22 
Profit and loss — 11,725,561.03 


$41,275,525.75 


EXPENSES. 


912,957, 413.40 


Januar 31, 18977. 
Balance И $9, 241, 821. 54 


Cost of goods sold.. Р 
General expenses, taxes. sundry 
losses and allowances E 1,654,756.60 


Consolidated Profit and Loss Account of January 31, 1898. 


LIABILITIES. 


— —— ——————„————-——————_—.———— 


Capi tal stock: 


Сопипоп............ RE $30,4160,000.00 
Preferred 4,252,000.00 
—— ———$34,712,000.00 
5 % gold coupon debentures....... 6,000, 000.00 
Accrued interest on debentures... 50,000.00 
Accounts payable.. .......... ..... 263,525.75 
313,525.75 
Reserve for extensions to factory plants......... . 250,000.00 


$41,275,525.75 


* 


EARNINGS. 
J)%%ſͤĩ ꝗ T L 396,093.49 m 
Royalties and sundry profits.. 1.8,844.58 


. Е | $12,524 988.07 
Dividends and interest received 


10,896, 578.14 on stocks and bunds owned... $299, 117.91 
Interest and discount............ 90,371.25 
Interest on debentures........ .... 333 333.85 ———— ——— 389,789.16 
Profit on sales of stocks and b'd«. 5116, 355.94 
Patents and patent expenses ose 933,334.68 | Discount on  debentures pur- 
chased and cancelled........... 14,015.37 
180,371.31 
Reserve for extensions to factory plants. . ... 5 250,000.00 | Balance January 31, 1898........................ 11,725,561.08 


$24,770,659.57 


$24,770,659.57 


= — 


SUMMARY OF STOCKS AND BONDS. 


Par Book 

$5. Me $3 value, 
umerated in Schedule A. 311,331.67 772,389.10 
sper еп 85. 165,455.28 3, 423.082.32 


818, 476,788.95 37, 195,471.42 
асай stocks and bonds not in- 


luded above 
Btoc s and bonds of local lighting 
and street railway companies 


bolly owned...... Mm НАРА 850,560.00 196,941.77 

Bo dry Amal holdinga wn mr ТЕ 210,816.00 63,327.77 
llaneous stocks ап on 

T ede at $1 for each lot............ 44,878,615.14 132.00 


Total stocks and bonds... .... 859, 422, 778.09 $7,455,872.96 


— == — — ee А12 


REPORT OF THE ACCOUNTANTS. 


NEW YORK, April 18, 1898. 


To the Board of Directors of the General Electric 
Company. 

We have made a critical examination of the books 
and accounts of the General Electric Company, the 
Edison General Electrio Company, the Edison Eleo- 
tric Light Company and the Thomson-Houston Eleo- 
tric Company, for the two years ended January 31, 
1898, and hereby certify that the consolidated in- 


come accounts published in the Annual Reports of 
the General Electric Company, as of January 31, 
1897, and January 31, 1898, correctly atate the results 
of the business for the periods, aud that the balance 
carried down in profit and loss account inoludes the 
closing of all income and expense accounts; also 
accrued interest to January 31, 1898. 

We farther certify that the consolidated condensed 
balance sheet, published herewith, correctly sets 
forth the assets and liabilities of the company at 
January 31, 1898, as shown by the books, 

The operations of the company for the two year 
period under consideration may be condensed into 
the following brief statement: 


Resources : 


Net ргойбв............................... $3,206,093, 80 
Net amount realised from the sale 
548, 489 55 


о! ааве$а................................ 
Total resouroes.. ................ 83, 754, 583.35 
Disposition of resources : 
Interest on debenture bondr,...... $764,583.35 
Debenture bonds purobased and 
retired (E. ...... 27750, 000.00 
Mortgages on Edison Building 


and Ave. B Property, 1 N. Y. 
City, paid off . .. 2240, 000. 00 


Total accounted for............. 93, 754, 583.35 


In the course of this examination we audited the 
pay-rolls, checked all vouchers for disbursements, 
and found that such disbursements were correctly 
carried Into the general books of account; also traced 
the sales from the requisitions and shipments through 
the sales journals into the general ledger. 

We verified the cash balances by comparison with 
pass books or statements of the various banks of de- 
posit and by actual count of cash in the treasurer's 
office. The only cash items not verified were the 
various small balances carried in the distant branch 
offices. 

We verified the amounts of stocks, bonds and bills 
receivable owned by the company, either by actual 
count of the securities in the office of the treasurer or 
by receipts and certificates of the trust companies 
and other custodians of the same. 

We examined, item by item, into the book values 
of the stocks and bonds owned, and we are satisfied 
that in the aggregate the actual value of the securi- 
ties is equal to the amount at which they are carried 
оп the books. 

We observed the methods employed by those 
familiar with the oiroumstances to determine the 
estimated amount charged off as a reserve against 
bad debts and other possible loeses on notes and ao- 
counts receivable, and are satisfied that such esti- 
mates were carefully and fairly made. 

The technical nature of the business of the com- 
pany, and the wide range, number and variety of tlie 
articles manufactured, render it impracticable for 
any persons not mechanically expert in the various 
lines and familiar with the goods to correctly iden- 
tify and inventory them; therefore, the inventories 
at January 31, 1898, were necessarily taken and 
priced by the company’s own experts. We, how- 
ever, noted the manner in which the inventories 
were compiled, item by item, and verified the com- 
putations. Our knowledge of the instruotions given 
and the methods and precautions followed to insure 
correctness leads us to believe that said inventories 
were carefully and conservatively taken and that 
the amount carried over in the balance sheet fairly 
represents the value of the goods. 

We have not attempted to appraise the manufac 
turing plants, but in our opinion, which is based 
upon our observation of the methods of treating im- 
provements to the plants and the amounts obarged 
off for depreciation and appropriated for extensions, 
the policy of the management regarding charges d 
plant is conservative. 

As to the value of the patents and franohises, we 
are not competent to express an opinion. 

We observed the instructions given and the pre- 
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cautions taken to enter all existing carrent liabili- 
ties on the books at the time of olosing, and are 
satisfied tbat all known accounts payable of the com- 
pany are inoluded in the balance sheet. | | 

We have read tbe explanations of the balance 
sheet and profit statements submitted herewith by 
the Second Vice-President and conour therein. 

PATTERSON & CORWIN, 
Certified Public Accountants. 


RIVETING BY ELECTRICITY.* 


BY F. VON KODOLITSCH. 


Most of the shipbuilding yards and bridge-building 
establishments are now seriously considering the 


. question of introducing electrio transmission of 


power into their works for the sake of driving each 
tool by a separate motor. Some of the factories al - 
ready possess а hydraulio installation for riveting 
purposes whioh i$ would be impossible to convert to 
the new system. The only way of applying the new 
system to the existing plant would be to drive the 
compressor pumps by a separate electrio motor. All 
the defects which belong to hydraulio installation in 
general would adbere to this, viz., a great outlay of 
capital, high working expenses, and an enormous 
oost in the up-keep. For the last two years I have 
been experimenting on electric riveting machines, 
and bave finally succeeded in bringing out a type of 
riveting machine quite capable of superseding the 
two systems already existing, viz., hydraulio aud 
pneumatic riveting. There are а good many firms 
in this country who have to decide which system of 
riveting they intend to adopt for the future, in order 
to keep pace with the rapidly-inoreasing competition 
of other firms at home and abroad, and this is the 
reason that I propose to read a paper on this subject 
at the present meeting, especially as I have seen that 
some firms on the other side of the Atlantic are mak- 
ing great efforts to introduce the pneumatio system, 
and promise gigantio profits to those who decide to 
adopt it. 

Before I proceed to desoribe the eleotrio riveter in 
detail, I wish to point out, in a few remarks, why 
the electric system is, from the commercial and 
technical point of view, superior to all its rivals. I 
assume, of course, that the yard adopting the new 
system already possesses a central station and a sys- 
tem of wires for transmission of power, as is already 
the case in a good many establishments. If they are 
driving punching, shearing or boring machines, rolls 
or mangles, eto., by the eleotrio current, it is cer- 
tainly logical to utilize this existing ourrent also for 
riveting. Anyone deciding to rivet by electricity 
has only to order such a machine and place it where 
he wants to do his riveting, connect two wires from 
the main to the riveter, aud he oan begin the opera- 


tion at onoe. 


Now let us suppose hydraulic riveting has been 
decided upon. A pair of expensive compressor pumps 
have to be installed, a gigantic acoumalator has to 
be put up, pipes must be laid, pipe connections be- 
tween the riveter and the acoumulator have to be 
made, and a hydraulic riveting maohine must be 
bought and erected. In case of pneumatic riveting 
the same installations must be made, and almost tbe 
ваше outlay of capital is incurred. What has been 
said above clearly demonstrates that the initial out- 
lay is far less if the electric system be adopted. 
Everyone who works а hydraulio or pneumatio in- 
stallation must know what a heavy item is the keep- 
up in the total working charges. In case of the 
eleotrio system, this point only becomes a fraction of 
the expenditure. As regards the quality of the work, 
there is not the slightest difference, but as regards 
the quantity of work done, the eleotrio system is 
considerably superior. The machine I am desori bing 
to-day has closed, for weeks and weeks, 1, 200 rivets 


—— 


* Abstract from the London Electrician of a r read at 
fhe Institution of Naval Architects. Pom 


in a day of ten hours' duration, requiring the attend- 
ance of only three men and a boy. 

The eleotrio riveting machines which have up to 
the present been built can be carried about easily to 
any place in the yard, but are not made for being 
suspended from a orane. To the large jaw are 
attached two platforms at right angles, во that the 
riveter may be used horizontally or vertically. The 
system is eo very simple that I need not occupy 
much of your time in describing it. One heavy disk 
is always rotating by electricity, whether the riveter 
is closing rivets or not. This disk can become, at 
the same time, an electro-magnetic coupling, so that 
when the ourrent is passing this coupling a second 
disk, keyed on toa sorew spindle, may be at once 
firmly attached to the revolving disk, thus the frio- 
tion of the screw spindle can be regulated according 
to the operator’s wish. The screw spindle moves а 
large nut at the end of a knuokle joint, which raises 
and lowers the die for making the rivet head. Be- 
tween the already-mentioned disks a conical friction 
roller can be inserted, By pressing in this roller, 
the motion of the sorew spindle oan be reversed, and 
the nut of the knuokle joint returned to its original 
position in order to be ready for a new stroke. The 
pressure on the die must be regulated in proportion 
to the diameter of the rivet, and this is done by pro- 
ducing more or less friction between the two disks, 
which difference in friction is obtained by more or 
less current being admitted to the electro-magnetio 
coupling. The type of riveting machine whioh we 
are building now is made chiefly for shipbuilding 
purposes, and closes rivets up to 14 in. in diameter; 
the output is, as already stated, 120 rivets per hour. 
When во many hot rivets are required in a shoit 
time the question of heating the rivets becomes very 
important. When we started to rivet by electricity, 
we 00014 not produce the number of hot rivets re- 
quired by asing a reasonable number of portable 
forges. For this reason we have made a small fan, 
driven by an electric motor, to supply air to a num- 
ber of small furnaces, which considerably reduces 
the number of boys required for heating rivets. 


American Institute of Electrical Engineers. 


The 124th meeting of the Institute was held at 
12 West 3186 street on Wednesday evening, April 
27, Mr. H. Ward Leonard in the obair. About 60 
members and guests were present. A paper on An 
Economy Test of Central Stations’’ was presented 
by Prof. W. E. Goldsborough of Lafayette, Iud.; 
also a paper on A Novel Form of Thermo-Electric 
Battery, by C. J. Reed of Philadelphia, which was 
accompanied by experiments, The discussion was 
participated in by Messrs. Cox, E. P. Thompson, 
Mailloux, Reed, Wintringham, Steinmetz, and Mr. 
W. M. Mordey of London. 

Ata meeting of the Executive Committee in the 
afternoon the following associate members were 
elected : 

Wyatt H. Allen, San Francisco, Cal. 

Wm. H. Fitzhugh, Bay City, Mich. 

John Breckenridge Fleming, Austin, Nev. 

Geo. J. Henry, Jr., New York City. 

N. S. Hopkins, Schenectady, N. Y. 

Robert Lindsay, Cleveland, Ohio. 

Fred'k A. Muschenheim, New York City, 

Newton L. Schloss, New York City. 

Clarence M. Tolman, Silverton, Col. 

Ernest Stiles Vinten, New Haven, Conn. 


An Important Deal Closed. 

We learn that Mr. J. E. Keelyn, President of the 
Western Telephone Construction Company of Chi- 
cago, has just closed a deal for control of the Graham 
Electric Company’s telephone and switchboard busi- 
ness aswell as all of its patents. It is said this 
is the fifth concern that has been arranged for in like 
manner recently. A strong combination seems to be 
imminent with Mr. Keelyn as president, and a 
strong financial syndicate backing it. 


LEGAL NOTES. 


In the suit brought in Brooklyn, N. Y., by Hugh 
V. Roddy and Valentine Schmitt to restrain the 
Brooklyn Heights Railroad Company and the Coney 
Island & Brooklyn Railroad Company from running 
their cars whioh oross the bridge in Washington 
street, on the ground that the railroad companies 
had not acquired the right to run the cars under the 
agreement which they bad made with each other, 
and that the street would be so blockaded by the 
additional cars that the buaines:es of the plaintiffs 
would ba injured, Justice Maddox of the Supreme 
Court has rendered a decision in favor of the rail- 
road companies. Under this decision a railroad 
company has the right ta lease and use the tracks 
of another company, and to operate oars thereon 
without obtaining the consent of abutting property 
owners. At the close of his opinion Justice Mad- 
dox says: My conclusion is that the right of the 
defendants to contract fur the use of their reapective 
roads and to operate cars thereon was a vested right, 
not dependent for vitality or authority upon апу law 
enacted since the constitutional amendment of 1874, 
and the exercise of that right is not violative of any 
constitutional provision.“ "s 

Judge Mitchell at St. Paul, Minn., has reversed 
the order of tbe lower court in tbe libel сазе brought 
by Senator S. D. Peterson against the Western Union 
Telegrapb Company. The syllabus of Judge Mit- 
chell’s decision is as follows: A written message, 
alleged to be libelous, was delivered to defendant's 
operator at New Ulm and by him transmitted by 
sound over the wires to the operator at St. Paul, to 
be by him reduced to writing and delivered to the 
plaintiff. Held, that this constituted & publication 
of the libel. Mere negligence, unless во as to 
amount to positive bad faith, is not a ground for 
awarding punitive damages. Hence an instruction 
to the effect that the jury might award exemplary 
damages if they found that the defendant was neg- 
ligent io employing the operator who transmitted 
the message, or in failing to adopt proper rules to 
prevent the transmission of libelous messages, is 
erroneous. Order reversed.’’ 


Bids Wanted for Telegraph Material. 


The U.S. Department of Agrioulture has called 
for bids for furnishing the Department with telegraph 
material. It is estimated that during the year it will 
need 6 oable arresters; 1,300 battery recharges for 
Gordon primary; 30 cells, dry imperial; 1,000 pri- 
mary Gordon batteries; 25 cells Le Clanche batteries; 
500 Nungesser batteries; 500 Edison Lalande; 500 
renewals for Edison Lalande batteries; 40 electric 
bells; 6,000 lbs. blue vitriol; 500 insulator brackets; 
50 battery brushes; 50 push buttons; 50 eleotrio 
buzzers; 200 finished connectors; 500 coppers, grav- 
ity battery; 8 dozen cutouts, KW.; 1,000 screw glass 
insulators, double petticoat pattern; 200 porcelain 
insulators; 12 telegraph keys; 200 inoandescent 
lamps; 5 pairs of lanterns, marine signal, electric; 
10 box sounding relays; 18 telegraph relays; 6 dozen 
eleotrio light shades; 5 dozen eleotrio light shade- 
holders; 10 giant telegraph sounders; 10 plug out- 
out switches; 10 wooden bore switches; 40 dozen 
Hort or equal switches; 15 lbs. telegraph tacks; 
16,500 feet of wire; 40,980 Ibs. of wire, and 595 
spelter zinos, and 30 sheets of zino. i 


Annual Meeting of the Joseph Dixon Crucible Co. 

The annual meeting of the stockholders of the 
Joseph Dixon Crucible Company was held at the 
company’s main office, Jersey City, N. J., Monday, 
April 18, and out of a poseible vote of 7,945 shares 
there were 7,042 shares voted for the re-election of 
the old board, consisting of Edward Е, С. Young, 
John A. Walker, Daniel T. Hoag, Richard Butler, 
William Murray, Alexander T. MoGill, and Joseph 
D. Bedle. President E. F. C. Young, Vioe-Pras. 
and Treasurer John A. Walker, and Seoretary Geo. 
E. Long were re-elected by the directors, Judge 
Joseph D. Bedle was also re-eleoted as oounsel. 
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CANADIAN NOTES. 


I$ is understood that the Consolidated Electric 
Light Company of Viotoria, B. C., are preparing to 
utilize the water power at Goldstream for the opera- 
tion of the eleotric lighting and railway system. 
The work will oost upwards of $100,000. 

Tbe Hess Metallic Furniture Company have begun 
the erection of a large factory at Niagara Falls, Ont., 
and probably will be the first company to use electrio 
power developed on the Canadian side for manu- 
facturing purposes. The Carborundum Company, 
one of the largest users of electric power on the 
American side, it is said, are about to close a deal 
for a building site near the former company, and will 
begin building before the first of June next. 

The Cataract Power Company has made a propo- 
sition to pump the water supply of the city of Ham- 
ilton, Oat., by eleotrio power. They agree to erect 
at the beach pumping-house, eleotrio motors and re- 
volving screw pumps of sufficient capacity to pump 
10,000,000 gallons per day, and to erect at the high 
level pumping-house, motors and pumps and supply 
sufficient power to pump from the mains to the high 
level reservoir 2,500 gallons per day. The company 
will keep the pumps in operation for one month, 
when the city will be expected, if satisfactory, to 
pay for them at the ascertained price, not to exceed 


$25,000. The price to be paid by the city for electrio 
current necessary for pumping the water required is 
placed at $13,000 per annum for the first 1,600,000, 000 
gallons pumped in both reservoirs, and 60 cents for 
each additional 100,000 gallons. The company claim 
that their offer will meet the requirements of the fire 
underwriters, and save the city more than $20,000 


per year. 


THE NEWS. 


What is Going On in the Electrical World. 


STREET RAILROADS. 


Bound Brook, N. J.—The Piscataway township com- 
mittee has been offered $5,000 for the tranchise to build 
a trolley road over the route between Bound Brook and 
Dunellen. The offer was made by Silas D. Drake, in 
behalf of the Lincoln Trolley Company, which is to be 
capitalized at $25,000. 


Boulder, Col.—Denver architects are preparing plans 
for a tabernacle with a seating capacity of 6,000 people to 
be erected on the grounds of the Texas-Colorado Chautau- 
qua Association near Boulder. Arrangements have been 
made for an electric street railway line running from the 
depot direct to the grounds, to be in operation by July 
4, the opening day. The entire grounds will be lighted 
by electricity. 

Cedar Falls, Ia.—The city council at its last meeting 

sed a resolution adopting the Patton motor system as 
the street car power in Cedar Falls. 


heboygau, Mich.—Mayor Maloney is a strong ad vo- 
into of the proposed trolley road from Cheboygan to 
Petoskey by the way of Dodge's Point, Mullet Lake, 
Topinabee, Indian River, Burt Lake and Oden. 


Chicago.—The '"Tribune" says: At a recent meet- 
ing of the directors of the Michigan, Indiana & St. Louis 
Electric Railway compen? it was decided to proceed 

th the building of the road at once. The enterprise 
Mii be financed by an Eastern syndicate, but several 
Chicago men are interested in it, and the company's 
office will be Jocated at 59 Dearborn street. William 

'Bear is president and F. M. Gilmore general manager 
and superintendent of construction. John Motet, at- 
torney for the company, said the work of building 
in at Monticello, Ind., and proceed both ways 


5 bic pres connecting the towns of Rochester 
Pulaski, Headley, Buffalo, Norway, Monticello, Chal- 


3 kston, Fowler and Dunnington, in Indiana. 
mers, OA will be eighty miles long and may be extended 
later. The road will be equipped with both passenger 
and freight cars, with powerful electric motors. It is 

1G to do а general passenger and freight business, 
lic uding the handling of live stock."—The North 
Chicago Street Railway Company has posted notices in 
its car barna informing the employees that any of them 
who were desirous of enlisting in the United States ser- 
vice for the war would have their places held open, 
receive half of their regular salaries and a life insurance 


of $2,000. А 
„ O.—The county commissioners ve 
5 to Adam T. Grant for an electric 
railway from Green Lawn Cemetery to Grove City along 
the Harrisburg pike. The franchise is to run for 25 


oars. 
: Hamilton, O.—The Hamilton Belt Line Railway bas 


increased its stock from $25,000 to $50,000, and the im- 
mediate construction of the road is determined upon. 


Joliet, Ill.—The stockholders and directors of the 
Joliet Street Railway Company have sold the line to the 
Joliet Railroad Company for $600,000. The line includes 
five branches inside the city and a line five miles long 
to Lockport. 'The new company will spend $100,000 in 
extensions this year. 'The officers and directors of the 
Joliet Railroad Company are: W. F. Milliken, Portland, 
Me., president ; George F. Duncan, vice-president, Port- 
land, Me.; Edward Woodman, secretary, Portland, Me.; 
Henry P. Cox, treasurer, Portland, Me. Directors: 
Walter Davies, George F. Duncan, Weston F. Milliken, 
Edward Woodman, John Burnham, Clinton; L. Baxter, 
manager, William McKinley, Champaign, III.; C. C. 
Rush, superintendent, Joliet. 


Lynchburg, Va.—Arrangements, it is said, have been 
made to rehabilitate the street railway formerly belong- 
ing to the Lynchburg Electric Company. 


Milton, Pa.—A trolley road is likely to be built this 
summer between Danville and Bloomsburg. The mat- 
ter has been agitated for sume time and two separate 
companies have at different times received franchises 
and the right of way to build the road, but want of funds 
blocked the scheme. A Philadelphia party has vow 
taken hold of the matter and will probably carry it 
through. 


Newport News, Va.—The city council bas granted a 
franchise to the Newport News, Hampton & Old Point 
Railway and Electric Company, permitting it to con- 
struct and operate a street railway in this city. 


Newport, Ky.—Col. R. ҮҮ. Nelson is said to bein New 
York in the interest of the proposed new street railway 
company which is talked of to operate a line over the 
Central Bridge, through Newport and Bellevue to Day- 
ton. He is endeavoring to interest capitalists in the new 
venture, and while the war excitement has greatly inter- 
fered with his plans, he expects to succeed. 


Oakland, Cal.—The Alameda, Oakland & Piedmont 
Electric Railway Company has been granted a franchise 
permitting it to гип street cars in specified streeta in 
Oakland. 


Shelburne Falls, Mass.—The Shelburne Falls & Col- 
rain Street Railway Company has decided to add $7,000 
to its capital stock and to issue bonds to that amount 
for the purpose of extending its tracks into the town of 
Buckland to connect with the Fitchburg Railroad. 


LIGHTING PLANTS. 


Albany, Ga.—At the special election held here on the 
18th ult., forthe purpose of determining whether the 
city should issue $25,000 of bonds for purchasing and 
improving the plant of the Albany Edison Illumina- 
ting Company, the vote stood—for, 235 ; against, 23. 


Columbus, O.—The system of lighting the streets by 
arches of incandescent electric lights has proved success- 
ful bere and aparty of Cincinnati business men who 
visited Columbus lately to examine this method of 
street illumination were so pleased with it that they 
have recommended its adoption on Fourth and Fifth 
streets in their city. The system of arches used in 
Columbus, on High street, is unique and unlike any 
other in existence.—Senator Voight's bill authorizing 
Ti Ee to lease electric light plants has passed the 

ouse. 


Eldora, Col.—Attorney A. B. Tomlin has gone to 
Colorado Springs for the purpose of meeting the stock- 
holders of the proposed electric light and power company 
which is to put ina plantat Eldora soon. The plant 
purchased has cost about $62,000 and will have a capa- 
city of 500 horse power. 


Decatur, Ill.—4A proposition is under consideration to 
sell the city electric light plant to a local company. 
The bidder offers to supply the necessary light 10 per 
cent. cheaper than it is said to be possible for the city 
plant to produce it. 


Gallatin, Tenn.—An election is to be held here on 
May 7 to get a public vote on the question of electric 
lights and waterworks for the town. 


Hinesburg, Vt.—There is a popular movement here 
in favor of putting in an electric light plant. 


Joliet, Ill.—L. E. Iugalls, who owned a one-third 
interest in the Economy Light & Power Company 
of this city, has sold his stock to John J. Mitcheli, 
president of the Illinois Trust and Savings Bank of 
Chicago. The capital stock of the company is $450,000. 


Manning, Ia.—The city council is in favor of bond- 
ing the town for the purpose of putting in an electric 
light plant, and a special election will probably be called 
soon to vote on the proposition. 


Mingo Junction, O.—A company is to be organized 
here to put in an electric light plant. 


New Painesville, Minn.—At a special election held 
here on the 25th ult., the proposition to issue $8,000 in 
bonds for waterworks and electric lights was carried 
by a vote of 56 to 31. 


Rochester, Minn.—There were 17 bids opened on the 
22d ult. for enlarging the electric light plant. The 
National Electric Company of 5t. Paul got the contract 
at $7,796. 


San Francisco.—The supervisors have adopted the 
lan of the Merchants’ Association for lighting the city 
у districts, but they have also adopted 8 resolution 


prohibiting the erection of additional Poles to ea 
electric light wires. This latter resolution effectual] 
debars competition with the Consolidated Gas & Ele 
trie Company, which now has the contract for street 
lights. Representatives of the Mutual Electric Company 
appeared before the supervisors gud offered to light the 
streets for $40,000 a year less than the present cost, pro. 
Td 16 were allowed to erect poles in the outaide dig. 
ricta. 


Stockton, N. J.—The Stockton Electric Light & 
Power Company have accepted the terms of the ordi- 
nance recently passed by the town council, permitting 
them to erect poles, wires, etc., for supplying the town 
with electric lights, and will shortly commence work 
on their new system. 


St. Paul, Minn.—Plans for an electric lighting plant 
for this city have been prepared by Building Inspector 
Haas at the крон of & special committee from the 
city council. The plant, complete, will cost 9200 000. 
The building will be 42 x 113 and will contain dynamo 
and boiler rooms, together with quarters for the super- 
intendent and electrician. There will be six 100-horse- 
power engines, each capable of preducing 100 arc lights 
of 2,000 candle power. The committee is authorized to 
advertise for bids for the construction of the plant. 


Yale, Mich.—The proposition to bond this village for 
$20,000 to ра іп wa wora чыл ап Ше light plant 
was carri y a good majority at the special electi 
held here on the 20th ult. B 


, MANUFACTURING, ETC, 


Allegheny, Pa.— Sealed proposals will be received at 
the office of the city comptroller until Monday, May 9, 
1898, at 12 noon, for furnishing the city of Allegheny 
with underground cables and accessories for the fireand 
police telegraph systems. Specifications can be had on 
application at the office of the superintendent of the 
Bureau of Electricity. A bond to the amount of $10,000 
must accompany each proposal. The Committee on 
dori vafer reserves the right to accept or reject any 
or all bids. 


Columbus, O.—Senator Miller has introduced a bill 
looking to a practical test of electricity as motive power 
for canal boats. It authorizes the State Board of Public 
Works to grant a permit to any company to make the 
experiment upon the Miami & Erie Canal by the erec- 
tion of poles, wires or other apparatus for the propnl- 
sion of its boats. Ifany other company or person wishes 
to send boats over the canal by electric power the com- 
pany having the electric power apparatus shall be able 
to furnish the power asked for, charging therefor a 
proper fee. The Toledo Blade " says it is understood 
that if this bill passes there is a company that is ready 
to at once put into operation a line of electric canal boats 
on the northern end of the Miami & Erie. 


Detroit. Mich.—The Ideal Manufacturing Company 
and the Electric Gas Stove Company have combined and 
the amalgamated companies will be known as the Ideal 
Manufacturing Company. The capital stock of the new 
company is $250,000. In addition to the lines formerly 
manufactured by the Ideal Company, the new concern 
will make electric gas heating stoves, ranges, broilers, 
gas grates, etc. The officers of the new company are: 
President, James N. Wright; vice-president, Hiram T. 
Pun secretary, Frank T.Dwyer; treasurer, John H. 

issell. 


New Vork. — Elmer P. Morris. 15 Cortlandt street, is 
said to have received an order for designs for some er- 
pensive machines for а large electrical manufacturing 
plant that has been recently established in Johannes 
burg, South Africa. These are wanted as samples for 
future orders. 


Rochester, N. Y.—The Federal authorities have placed 
an order for 200 large searchlight mirrors with the 
Bausch & Lomb Optical Company of this city, and that 
company is working night and day to fill the order. 
The war has had the effect of bringing to notice the 
fact that lenses sufficiently strong for searchlights could 
be made in this country. All the vessels and forts of 
the United States are equipped with searchlights, bul 
the equipment was not sufficient for war. 


TRANSMISSION PLANTS. 


Oneida, N. Y.—Judson W. Warner has secured con- 
trol of the water privilege and the old Kent mill near 
Wampsville, and holds a franchise for a transmission 
line from that point to Oneida. Не intends to develop 
the water power, erect an electric generating plant 
and transmit power to Oneida anil other places. [tis 
expected thatthe new plant will be in operation in the 
early autumn. 


Winston. N. C.—The power of the Yadkin river 18 
now being transmitted by electricity to Winston-Salem. 
It is the only enterprise of the kind in North Carolina. 
The plants now being operated by this power include 
Fries’ woolen, cotton and flouring mills. The South- 
side cotton factory, the street railway and electric light 

lant and Fogle Bros.’ planing mills will be connected 
immediately. The development of this enterprise was 
inaugurated last year by the Fries Manufacturing & 
Power Company of Salem. The mechanical plans were 
prepared by Charles R. Makepeace & Co., of 0 
dence, R. I., and the electrical plans by Lewis & cuf 
lin, of the same place. The present developmen 
represents 1,000 horse-powcr, but the buildings at 
capacity for another line of eight turbine wheels “ 
another generator of sufficient capacity to utilize ! e 
entire water-flow at this point of the river. The elec- 
tricity is generated and transmitted at 10,000 volts. 


* 


.m&kes them produce all the oil that is in them. 


NOTES FROM A CORRESPONDENT. 


Albany, N. Y.—Governor Black has signed the bill of 
Assemblyman Hoes to incorporate the Jansen-Kill Elec- 
tric Power Company of Hudson. This company Pro- 

to build and operate a number of dams and reser- 
voirs in Dutchess and Columbia counties for developing 
and farnishing electric and hydraulic power for manu- 
facturing and other purposes, and transmitting such 
power to а distance by electricity and other means to 
Hudson and other places. The согроса отв named аге: 
William A. Harder, Jr., Philip М. Harder, and Charles 
N. Harder. The capital stock of the corporation is 
placed at $100,000. 

Mechanicsville, N. Y.—The Hudson River Power 
Transmission Company is now placing the dynamos at 
the new dam. The contracting company expected to 
start in on a large contract at Augusta, Ga., when they 
had finished hore. but news has been received to the 
effect that operations will not be begun there until the 
war troubles are over. 


Schenectady, N. Y.—The superintendent of the light- 
ing department of the General Electric Company, 8 
Dana Greene, is a lieutenant of the New York Naval 
Reserve, and as such received orders to report at the 
Naval Reserve ship New Hampshire, at the Brooklyn 
Navy Yard, for assignment to active duty. Lieutenant 
Greene, who responded at once, has been assigned to 
duty on the Yankee as executive officer of the ship, be- 
ing second in command. The crew of the Yankee con- 
sists of 87 men.—William Davis, who is suspected of 
being connected with the murder of Mr. Blodgett, coun- 
sel of the General Electric Company, has escaped from 
the Washington County jail. 


Waterford, N. Y.—The Highway Commissioners have 
granted the application of the Stillwater and Mechanics- 
ville Railway Company for the privilege of laying tracks 
on the highway. The privilege was granted on condi- 
tion that the company pay $2,500 for widening tbe road. 
The commissioners granted the request of the railway 
company to lay T rails part of tbe distance. 


PERSONAL AND MISCELLANEA. 


C. V. Boughton, of Buffalo, N. Y., the inventor of the 
telephotos, was called to Washington a few days ago by 
the War Department, and after а conference with the 
officials an order was given him for sets of the telephotos 
to be erected at the fortifications at New York, Boston, 
Fortress Monroe, Key West and San Francisco. It is 
the plan of the War Department to place at each of the 
fortifications on the coast a set of the telephotos, во that 
news, instruction3 and general communications can be 
transmitted by night as well ав by day between the 
army fortifications, which will be in telegraphic con- 
nection with Washington, and the fleets or vessels of the 
navy which may be under the guns of the forts, or in 
the adjacent waters. 


James E. Morris, à young inventor of promise, died at 
his home in Chester, Pa., on the night of the 22d ult. 
Mr. Morris was the inventor of several electrical devices, 
among them the incandescent arc lamp bearing his 
rigid which а company was recently organized to man- 
ufacture. 


Miss Sylvia Bidwell, daughter of Benson Bidwell, the 
electrical inventor, is at the head of a theatrical com 
pany now performing in the West. Mr. Bidwell is at 
present a resident of Chicago, and is patiently awaiting 
the decision in a long pending suit to determine his 
claim to the patent covering the electric trolley poles 
now in general use. 


Hon. Frank 8. Stevens, of Fall River, Mass, who died 
at Swansea, Mass., on the 27th ult., was one of the most 
prominent business citizens of Fall River, and also 
socially one of the most popular. He was a director in 
many large enterprises, mills, print works, etc., aud was 
deeply interested in the development of electrical in- 
dustries, being at the time of his death president of the 
Fall River Electric Light Compauy and director of the 
Dartmouth and-Westport electric road, the Union Street 
Railway of New Bedford, and the Globe Street Railway. 
The Fall River Globe ” says of him: Perhaps there 
18 DO man whose demise would leave a wider breach in 
business and social circles in Fall River, and to Swansea 
the loss will be an irreparable one." 


President George A. Fowler, of the Fowler Packing 
Company, Kansas City, Kan., has offered the State Uni- 
versity $18,000 to construct an entirely new electrical 
engineering building if the regents of the uaiversity 
agree to provide $20,000 for new machinery and equip- 
ments. The Topeka ''Capital" in announcing the 
generous offer of Mr. Fowler says: It has evidently 
not escaped the notice of this successful business man 
that the University of Kansas is making notable strides 
tothe front of American colleges in its electrical depart- 
ment. Under the direction of Prof. Blake the electrical 
work of the. university has stood second to none perhaps 
in the United States, and certainly none in the West. 
It has attracted the notice of the most eminent electri- 
cians in other countries as well as our own, and has 
received distinguished recognition from the National 
Government." 


A special to the Pittsburg '' Dispatch ” from Butler, 
Pa., states that the electric machine invented by Frank 
Flannegan, of Washington, D. C., has successfully been 
tested in three oil wells at Bruin. The machine boils 
out the paraff n in old wells that have been clogged and 
The 
first tria] was made at Bruin on three old wells tbat were 
producing about one barre! each per day, and one of them 


ELECTRICITY. 
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less than that amount. They were all subjected to an 
intense heat for several hours, with the result that the 
flow of oil was increased from three to five fold. 


COMMERCIAL PARAGRAPHS. 


Lubrioation of Gas Engine Cylinders. 


The proper lubrication of gas engine cylinders has been 
avery difficult problem. The problem, however, seems to 
have been very successfully solved by an official of the 
Pennsylvania Railroad Co. He writes as follows: 

“Т had a gas engine at Sharon, Pa., running а pump, 
and the man that had charge of it allowed the lubricator 
to run dry and cut the piston, piston rings and cylinder. 
The makers of the gas engine said the cylinder would have 
to be sent to the shop and bored out and a new piston put 
in. It was our busy season and we could not do without 
water. I had some of Dixon's finely pulverized graphite, 
and I commenced to feed it into the cylinder through the 
suction pipe with the air and gas with immediate relief. 
After about two weeks the engine was running smoothly 
and using less gas than ever before. 

I had this same engine apart last Saturday, and every 
place that was cut is smooth as glass. This one instance 
saved us about $75.00. I have great faith in this graphite 
and always keep it on hand." 


Educate Your Bowels With Cascarets. 


Candy Cathartic, cure constipation forever. 
10c, 25с. If C. C. C. fail, druggists refund money. 


Don't Tobacco Spit and Smoke Your Life Away. 

To quit tobacco easily and forever, be mag: 
netic, full of life, nerve and vigor, take No-To- 
Bac, the wonder- worker, that makes weak men 
Strong. All druggists, 50c or #1. Cure guaran- 
teed. Booklet and sample free. Address 
Sterling Remedy Co., Chicago or New York. 


Warning to the Trade—Look out for the Label. 


Irresponsible parties are offering a lamp to the trade 
labeled “ Warren." We suggest the name Cuckoo“ as a 
better name as the bird of that name shows the same char- 
acteristics as the parties behind this lamp. See that you get 
what you order. Our lamps are all labeled as follows: 

THE WARREN ELECTRIC & SPECIALTY Co., 
Warren, Ohio. 


Sixteen Good Reasons. 


The Ward Leonard Electric Company are publishing the 
following sixteen reasons why their Circuit Breaker is the 
best one: - 

1. It is the surest to open on overload current. having two 
independent switches held by independent latches either 
of which will open the circuit witb a double carbon break. 

2. It is impossible to close the circuit breaker when an 
overload condition exists on the circuit. The two sides 
being closed independently, the switch first closed always 
automatically opens the circuit if the first switch be closed 
upon overload or short circuit. 

8. No auxiliary knife switch is required in series with 
this circuit breaker in order that the operator may safely 
close the circuit breaker without the risk of being burnt. 

4. There is no chance of either switch sticking or failing 
to open because, as soon asthe latches are released the 
switch parts receive a strong hammer blow while the 
springs are tending to push the switches open. This entirely 
overcomes the friction of rest under the worst conditions 
conceivable. | 

5. There із no chance of the plunger '' fleeting" as is met 
with in the case of the open coil types. With our 1гоп 
Clad Solenoid Magnet the magnet pull when the plunger 
engages the latches is much stronger than in other typ: в. 
The magnetic section alone, without any hammer blow of 
plunger on latches, will release the latches in our circuit 
breaker with much lesa than the minimum current at 
which it is rated. 

6. The friction of the latch is rolling friction " instead 
of the "sliding friction" met with in all other circuit 
breakers. Our 2,000 ampere circuit breakers can be readily 
tripped by hand with a light pressure. 

7. These circuit breakers require no auxiliary levers to 
close them even in the largest sizes. The division of the 
work of closing into two parts, and the perfect smoothness 
of the switch contact, make it readily possible for any 
operator to close the largest circuit breakers without effort. 

8. There is no chance whatever of the operator or other 
person being hit by the circuit breaker when it opens, as 
the circuit breaker is so designed that it does not extend 
outward from the switchboard any further when open than 
itdoes when closed. The maximum distance it extends 
from the switchboard is about one-half of the distance 
taken by other makes. 

9. The switch contact of this circuit breaker is the most 
perfect ever produced in any kind of switch. Under all 
conditions tbere is perfect flexible contact between surfaces 
absolutely parallel. There is no wedge action" as in all 
“ knife-blade"" types of switches. The perfection and re- 
liability of contact is unequalled by any other switch. It 
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is impossible for one blado to in any way affect the contect 
of any other blade. | 

10. We allow 50 amperes per square inch of switch con- 
tact surface in rating the switches. But because of the 
perfection of contact in our form of switch 75 amperes per 
square inch causes no more heating than 50 amperes per 
square inch іп the switch of knife-blade” type. 

11. All parts of these circuit breakers are made to gauge 
by the highest claas of special toole and are absolutely in- 
terchangeable. A new part can be put into the circuit 
breaker by any user. No possible accident will make it 
necessary to return the circuit breaker to the maker. 

12. The switch blades are not “sweated in" as usual, 
but can be removed by loosening one nut. In the worst 
possible case of burning of the switch, new switch blades 
can be sent by mail and inserted in place of the old ones in 
five minutes after receipt. 

18. The circuit breaker can be readily tripped by band at 
any time with the greatest ease and with perfect safety. 

14. This circuit breaker occupies less room on the switch- 
board than any other of comparable capacity. ‚. 

15. The circuit breaker is finished throughout in polished 
copper and is the handsomest circuit breaker made both ag 
regards design and finish. 

16. Last, but not least, this circuit breaker can be manu- 
factured much cheaper than any other, and hence you can 
buy it for much less money than any other circuit breaker 
you would consider in competition with it. 


To Cure Constipation Forever. 


Take Cascarets Candy Cathartic 100 or 25c. 
If C. C. C. fail to cure, druggists refund moncy. 


No-To-Bac for Fifty Cents. 


Guaranteed tobacco habit cure, makes weak 
men strong, blood pure. 50с, 81. All druggists. 


Removals. 


Tbe Stanley Electric Manufacturing Company have re- 
moved their New York offices from 39 Cortlandt street to 
the Empire Building, corner Broadway and Rector street, 
where they have found quarters much more commodious 
and better adapted to the conditions of their growing 
business. The new offices are on the tenth floor at the 
Broadway corner of the building, are very light and 
pleasant and easily and quickly reached by means of well- 
managed elevators. 

Edward P. Thompson, Solicitor of Patents, has removed 
his New York office to 81 Fulton street, corner of Gold, 
where he will bein the same suite as his associate legal 
counsel, Alfred C. Coursen. As formerly, Mr. Thompson's 
specialty will be Solicitor of Patents and Consulting Eleo- 
tiical Engineer. Being in the same suite with Mr. Cour- 
ser, the busineas of patent suits will begreatly facilitated. 
Professor Anthony continues to act for the firm аз asso- 
olate technical counsel. 

The firm of Dickerson & Brown removed on May 1 tothe 
Washington Building, 141 Broadway, New York. 


Geo. W. Patterson, in a note dated Chicago, April 27, re- 
ports that on or about May 1 the two companies he repre- 
sents—the American Circular Loom Flexible Conduit and 
the Gordon, Law and Phenix Batterles— would remove 
from 1,114 to 1,539 Marquette Building Chicago, and he 
invites all old friends and customers to come up and have 
a birdseye view of the city. “The conduit business," he 
says, was never во good before, and is increasing, while 
the merits and especially low prices of the Phenix bat - 
teries are beginning to be recognized ina very flattering 
manner.“ 


The Packard Mogul Lamp continues to stand alone in 
the fleld as the largest successful incandescent lamp. The 
trade has settled down quite generally to the 300 candle - 
power size and this is now being used very extensively for 
lighting where large units are required. It is an interest- 
ing fact that a large number of the first Mogul lamps that 
were mace a great many years ago are still burning and 
giving good service. 


Everybody Says So. 


Cascarets Candv Cathartic, the most won- 
derful medical discovery of the age, p'eas- 
aut and refreshing to the taste, act gently 
and positively on kidneys, liver and bowels, 
cleansing the entire system. dispel colds, 
cure headache, fever, babitual constipation 
and biliousness. Please buy and try a box 
of C. C. C. to-day; 10, 25,50 cents. Sold and 
guaranteed to cure by all druggists. 
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WANTED FOR THE UNITED STATES NAVY. 

Qualified men for the ratings of ELECTRICIAN. 
Applicants must be capable of performing all duties per- 
taining to the care, preservation, and manipulation of a 
sbip's electric lighting plant and its appurtenances, ta- 
gether with all other electrical appliances; they must 
also be physically qualified. First enlistment is made in 
the rating of Electrician, second class, ($85 per month,) 
with possibility of future advancement to Electrician, 
first class, ($40 per month,) and Chief Electrician, ($50 per 
month). In addition to the pay stated, there isa ration 
allowance of 80 cents per day. Enlistments in this rati 
are made only at the Navy Yards, Brooklyn, N. Y.; Boston, 
Mass., and Island, Oal. 
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. INCORPORATIONS. 


The Old Hickory Electric & Construction Company, 
Louie, Mo. 
id. Incorporators: 

. Terry, F. M. Estes and J. Н. Roberson. 


. The Biloxi Street Railway Company, Biloxi, Miss. Capi- 
tal stock, $7,500, with the privilege of increasing it not to 


exceed $50,000. 


"The Chicago, Hammond & Western Railroad Company 
has certified toa consolidation of organization with the 
Chicago & Indiana Street Railway Company under the 
name of the Chicago Junction Railway Company. Capi- 


tal stock, $2,200,000. 


The Maryland Traction Company, Baltimore—to own, 
maintain and operate any part or all of the railway prop- 
erty and franchises formerly owned and operated by the 
Colum*ia & Marzland Railway. Ospital stock, $700,000. 
Directors: Thomas J. Hayward, Henry A. Parr, Robert 
mars ei William H. Boebler and Edward P. Hill, of 
‘Baltimore. 


The Emmitsburg Railroad Company of Frederick 
County, Emmitsburg, Md. Capital stock, $50,000. Di- 
rectors: James A. Elder, John P. Branner, William A. 
Hines, William G. Blair, Vincent Sebold and James H. 
Muscan, of Wilmington, Del. 


The Brownwood Ice & Light Company, Brownwood, 
Tex.—to supply light, electric motive power and to manu- 
facture ice. Capital stock, 880.000. Incorporators: Brooke 
Smith, John G. Lee and J. W. Shepard. 


The Vicksburg Railroad, Power & Manufacturing Com- 

pany, Vicksburg, Miss Capital stock, $250,000. Incor- 

rators: Percival Steele, d. C. Shaffer, J. C. Roberts, R. 

. Roberts, Thomas H. Owens, D. R. Lamont, Murray F. 
Smith and M. J. Mulvihill. 


The Sturgis Motor Vehicle Company, Los Angeles, Cal.— 
to manufacture moto:s and control motor power. Capital 
stock, $1,0..0,000, of which $55 5,000 ia subscribed. Directors: 
Alfred Solano, S. D. Sturgis, W. W. Sturgis. J. W. A. Off 
and Charles H. McFarla::d, all of Los Angeles. 


The Magnetic Electric Light & Power Company has filed 
Its charter in the Registrar's office at Memphis, Tenn. The 
capital stock is $10,000 000, which is divided into 109,000 
shares of $100 each. The company will engage in the 
making and supplying of light and power by electricity 
produced by magnet. It will also do any and all business 

rtaining to electric Jight and power. Incorporators: 
M. E. Carter, F. W. Brode, B. M. Stratton, W. O. Bridges 
and H. F. Robinson. 


ELECTRICAL PATENT RECORD. 


Lerrers PATENT ISSUED APRIL 26, 1898, 


BLECTRIC RAILWAYS AND RAILWAY APPLIANCES. 
993. Trolley. James E. Wells, Syracuse, N. Y. Fíled 
May 1, 1897 

Charles F. 


603,000. Electric Railway. Holtmann and 
Onarles Bergmann, Pittsburg, Pa. Filed Aug. 5, 1897. 


ELECTRIC LIGHTS AND APPLIANCES, 


602,922. Electric-Arc Lamp. Elihu Thomson, Swamp- 
scott, Mass., assignor to the General Electric Com- 
pany of New York. Filed Nov. 4, 1897. 

602,953. Electric Luwinous Alphabet and Board for Same. 
Daniel M. Moore, Newark, N. J., assignor to the Moore 
Electrical Company, New York City. Filed Dec. 17, 

' 1895. 

603,006. Incandescent Electric Lamp. Mark W. Dewey, 
Syracuse, N. Y., assignor to the Dewey Corporation, 
same place. Filed July 22, 1891. 

603,112. Electric Lamp. David Misell, New York City, as- 
signor, by mesne assignments, to the American Elec- 
trical Novelty & Manufacturing Company of New 
York. Filed Oct. 9, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


602,895. Electrical Selector. Louis W. Crofoot and Frank 
E. Granger, Aberdeen, З. D. Filed Sept. 14, 1897, 

602.920. 602,921. Alternating- Current Induction-Motor. 
Charles P. Steinm tz, Schenectady, N. Y.. assignor to 
the General Electric Company of New York. Filed 
Feb. 12, 1897. 

602,925. System of Electric Metering. Herbert C. Wirt, 
Schenectady, N. Y., assignor to the General Electric 
Company of New York. Filed Dec. 81, 1897. 

602,968. Distribution of Electric Currents. Elibu Thom. 

; son, Lynn, Mass., assignor to the i homson-Houston 
Electric Company of Connecticut. Filed Dec. 6, 1586. 
Renewed Feb. 26. 1898. 

603,027. Rbeostat. Roscoe W. Ney, New Rochelle, N. Y., 
assignor to the Zucker & Levett & Loeb Company of 


New York. Filed Feb. 5, 1897. 
603.001. Electrostatic Generating Machine. Adrian Н. 
Hoyt, Penacook, N. H. Filed Aug. 9, 1897, 
603.061. Device for Turning Off Commutators of Dynamos 
'or Motors. William H. Jordan, Brooklyn, N. Y. Filed 
Jan. 28, 1897. 


603,063. Kheostat. Harry W. Leonard, East Orange, N. J. 
Filed July 23, 1896. 
MISCELLANEOUS. 


602,872. Process of Producing Chemical Compounds by 
Electrolysis. Joseph W. Richards and Charies W. 
Roepper, Bethlehem, Pa. Filed July 6, 1897. 

873. Process of Klectrolytically Manufacturing Metal- 
lic Sultids. Joseph W. Richards and Charles W. Roep- 
per, Bethlehem, Pa. Filed July 6, 1597. 

603,042. Hinge Connection for Electrical Measuring In- 
struments. Adrian Н. Hoyt, Penacook, N. H. Filed 
Nov. 1. 1897. 

603,058. Electrical Retort. Hilliary Eldridge, Daniel J. 
Clark and Sylvain Blum, Galveston, Tex. Filed June 

" 28, 1897. | 

603,060. Electric Cable. Nathaniel G. Warth, Indienapo- 

| Ив, Ind Filed Oct. 25. 1897. 

603,184. Electropneumatic Piano-Player. Fred К. Gool- 
man, Los Angeles, Cal., assigner of three-fourths to 
John Weber and John N. Goo!man, same place. Filed 
May 5, 1897. 

608,199. Electrically-Propelled Vehicle. Henry G. Morris 
and Pedro G. Salom, Philadelphia, Pa. Filed Sept. 29, 
1896. 
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Capital stock, $50,000, of which one half is 
Frank F. Sopp, Hiram Cole, J.C. 
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A telephone war is оп in Monroe, La. The Cumberland 
Telephone & Telegraph Company have fired the first shot 
by making a tremendous cut in the rates of residence tele- 
phones and giving all ministers phones free of charge. 
They have started a war of extermination with the Monroe 
Telephone Company as the enemy, and it promises to be a 
long and hard fought battle, as the directors of the home 
company have determined to makea valiant stand. When 
asked by a N. O. Picayune correspondent what position his 
company would take under the circumstances, President 
W. В. Reilly of the Monroe Telephone Company said: 
" Why the same stand we have now—good service and 
business methods, No, we won't pay any more attention 
to them than if they didn't exist. They can’t take our 
customers from us and they are simply cutting their own 
throate. The main reason why such a reduction was 
made, I presume, was from the fact of our intention of de- 
claring a 25 per cent. dividend to our stockholders. 
The dividend will be in the shape of a reduction in 
rates, und if we do as well next year as we have in the 
past we will further reduce the rate. We are here to 
stay and mean to give our customers the benefit of the 

best service in the country.“ 


The New Orleans Times-Democrat of April 22 says: 
“W. L. Holmes, president of the Detroit Telephone Com- 
pany, president of the Michigan New State Telephone 
Company and president of tbe Detroit Switchboard and 
Telephone Construction Company, left for his home in 
Detroit, Mich., last night, after having spent two days in 
this city conferring with the officers and promoters of the 
People’s Telephone Company. Mr. Holmes, in the capacity 
of president of the Construction Company, is the man 
who will from tbistime back up the New Orleans scheme. 
President W. L. Curtis, of the People's Company, who has 
been lookíng over the situation witb Mr. Holmes, said 
Jast night tbat there was an apparent disposition on the 
part of tbe publicin New Orleans to want to wait and sub- 
scribe after the plant has been put into operation. This 
be considers an entirely wrong spirit, because the Detroit 
capitalists do not care to come here and invest until the 
subscriptions will warrant the venture. He says the 
People's Telephone Company in New Orleans is left 
entirely with the public, 1% is for them to say whether 
or not they will bave the new service.“ 


The telephone investigation going on in Washington 
has brought out some factsin regard to the local Bell com- 
pany's affairs that are not calculated to render it less objec- 
tionable to its disgruntled patrons. Inits comments on a 
hearing before the committee, the / ar thus refers to some 
of the testimony given: The most important disclosure 
of the morning session was the admission extracted from 
the expert that he had found items that should have been 
charged to the construction &ccount tucked away in the 
maintenance account. It is notorious that the tendency of 
this company as of all semi-public corporations with large 
earnings is to swell to the largest possible point the total 
of the sums expended for maintaining the service, in order 
to reduce the ratio of apparent profits. All sums ex- 
pended in construction are not properly to be thus ac 
counted for, inasmuch as they represent permanent better- 
ments, making for increased earnings in the future.” 


The city council of Chattanooga, Tenn., has two tele- 
phone franchises on its hands for consideration. J. A. 
Henlin, of New York, represents one of the companies 
asking for a franchise, and E. W. Coleman the other. The 
Chattanooga Times says: There is little likelihood of the 
adoption of the ordinances in their present form, but a 
number of the aldermen charge that the telephone rates 
of the East Tennessee Telephone Company are too high, 
and itis within the bounds of possibility that one of the 
ordinances will be adopted іп the near future, granting a 
new telepbone franchise." 


There seems to be Jittle likelihood of any opposition to 
the Bell Company in Buffalo for some time, as the peti- 
tions of the Western New York Telephone Company and 
the Buffalo Telephone Company for franchises have been 
filed away in the slumbering boxes of the Aldermanic 
Committee, which, as one of the committee acknowledged, 
is equivalent to a denial. There will be an effort made be- 
fore the Board of Aldermen on May 9 to have the petitions 
resuscitated. 


The Syracuse Herald states that things are nearly in 
readiness foropening the Oneida Telephone Company's 
automatic exchange in Oneida, N.Y. Tbe Oneida Company 
has had to encounter the hostility of the local Bell com- 
pany, exerted in every possible way, but has succeeded in 
getting а footing and starts out with a fair list of sub- 
scribers. 


The Automatic Telephone Service Company, which has 
applied for a franchise in Rochester, N. Y., was permitted 


to use the council chamber to display its apparatus and 

. show the actual operation of the system. The exhibition 
made a good impression upon the aldermen and officials 
and there is every probability that the franchise will be 
granted. The company promises to supply efficient service 
at about half the rates charged by the Bell Telephone 
Company. 


At Shelbyville, Ind., a few days ago, the Bell Telephone 
Company gave notice tbat after May 1 there would be no 
rental charged for their telephones. At Wabash, the Bell 
Telephone Company has established free service between 
Goshen and Eikbart. The moves at both places are to 
head off new competing companies. 


The stockholders of the Jacksonville (Fla.) Telephone 
Company, ata meeting on the 22d ult., elected the follow. 


ing officers and directors: President and general manager, 


W. N. Shine; vice-president, George P. Glenn ; directors: 
W. N. Shine, George P. Glenn, John C. L'Engle, W. M. 
Bostwick, Jr., C. 8. Adama and A. Н. King. 


Tbe Bel) telephone instrument statement for the month 
ended April 20 shows: Gross output, 29, 754; returned, 
18,139 ; nef output, 16,125. In the same month in 1897 the 
gross output was 20,426 ; returned, 7,245; net output, 13,181. 
The total outstanding on April 201ast was 977,345; atthe 
same date in 1897 the total outstanding was 819,428. 


Durand, Mich., is to have a telephone exchange, the 
council having granted a franchise to a resident of tbe vil- 
lage for that purpose. 
by August 1, and the rates will be $20 per year for business 
houses and $15 for residences. 

The Bell Company and the American Long Distance 
Telephone Company are rapidly extending their lines 
througbout Nortb Alabama. The latter company proposes 
to connect every town in that section of the State. 


The Delaware County Telephone Company, Chester, Pa., 
proposés to increase ite capital stock from $25,000 to $75,000, 
and has decided to extend its lines until the circuit in- 
cludes all the boroughs and important towns in the 
county. 


The Minnesota Central Telephone Company has accepted 
the ordinance granted by the city council of St. Paul, and 
has filed a $5,000 bond with the city clerk. 


The Home Telephone Company of Sioux City, Ia., is 
arranging to extend its lines from Movilie to Pierson, 
Correctionville, Washta, Rock Branch, Lucky Valley, An- 
thon, Офе and Smithland. 


The Nebraska Telephone Company will open an ех: 
changein Schuyler, Neb. It is said that E. Long will have 
cbarge of the exchange. 


Tbe Columbia Telephone Company bas been granted 
franchise to erect its poles and wires and conduct tele- 
phone business in tbe borough of Mount Joy, Pa. 


The New State Telepbone Company will probably estab. 
lish an exchange in Carson City, Mich. 


New Companies Incorporated. 


Tbe Prineville Telephone Company, Prineville, Ore. 
Capital stock, $500. Incorporators; T. M. Baldwin and 
William Wurzweiler. 

Tbe following charters have been filed with the Becre- 
tary of State at Jackson, Miss.: Vicksburg & Yazoo City 
Telephone Company; Vaiden Telephone Company, ea 
ital stock, $1,000; Holmes County Telephone Company, 
Lexington, capital stock, $500. 

The Northwest Telegraph & Telephone Company, Hunt 
ington, Ore. Capital stock, $3,000. Incorporators: J. H. 
Aitken, B. L. Stayner and J. Millis. 

The Montour & Columbia Telephone Company, Blooms 
burg, Pa.—to maintain and lease lines of telegraph and 
telephone. Incorporators: C. P. Hancocx, J. Н. McDevitt, 
F. C. Angle, E. ©. Corman, W. W. Ryan, J. P. Helfenstein 
and H. E. Murry. 

The Madison Telephone Company, Belleville, IIl. Cap- 
ital stock, $20,000. Incorporators: W. H. Johnson, B. L. 
Behr, E. W. Lazell and J. Wright. 

The Telephone Receiver Company, Detrolt, 
ital stock, $5,000. 

The Waverly Telephone Company, Waverly, Ill. 
ital stock, $1,400. Incorporators: J. E. Hutchinson, 
Foreman and G. E. Pearl. i 

The Almyra Telephone Company, Almyra, N. C. bap 
stock, $5,000. Incorporators: Will A. Wynne, W. W. 
Wynne and N. E.:Edgerton. 
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gw c 1 i a 052 a ii we cO . 02€) oc ш < са со с> 


г ELECTRICITY. 260. 


May 4, 1898.] 


Т ELECTRICAL SECURITIES. 
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bc n, The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by FELxOrnicrry from a variety of sources. 
T The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. , The mansgement of this journal will esteem it 
"T a favor to have brought to their attention any inaccuracies readers may discover in these columns. А 
í Abbreviations : crt. indb., certificate of indebtedness; coll, collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
nnually: S., semi-annually ; 


extension; gen., general: g., gold; guar., guarantecd;"inc., income; imp., improvement; id; : : ; 
E. quarterly; А. & O., Apl. and Oct.; F. &. A., Feb. and Aug.: M. & S., May and Sept: J. & D., July Daa bees. 1 J. Jan. FF A 


ae | STOCKS. 


*Unlisted. 1 Full paid. | Outstanding. f Ex div. 


* Unlisted. t Ex div. 
a Leased to New Orleans Traction Company at6 % on stock. 


a Consolidation of Baltimore Traction Company and City & Suburban, Rail 
Oompany controls Oitizens’ Railway, North Бап Р н er R то; 
ч ыны 847 8 i ore Passenger Railway, Baltimore|| b Leased to New Orleans Traction C 
so ов ays oe SEE ошоо оао а со & Pikesville Railway] c Leased to Central Orosstown Railroa« 855 8 5 Interest b 

b Leased to Boston Elevated Kailroad Compan тоюп BIE; d Operating the former Met. Trac. aystem, that corporation havin bec onds., 

в Owned by Brooklyn Rapid Transit OO DEDE. ы рен io „ 99 уса: lease assigned to Metropolitan Street Rye 

to `1 : , ree { — ү 
Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. ү Leased w Metropolitan Street e etock until Oct. 1. 177 the a ТУ... 
à 1. ; reafter 9 
í 


ЖА 
dee, 
al ry | 
д PASSENGE | | 
| — R RAILWAYS. PASSENGER RAILWAYS. 
T Capital Stock. 
ITUR N Р _—— 1 1 —— | Bate and Date «| „ N Rato and Date of 
bue ANE. arlAuthorz‘d| Issued. | ' же ate апа res 
т | | Iss dast Div. Bid. Asked. NAME. (ParlAuthorz'd[ Issued. Last Div. Bid. |A«ked, 
Peas Alban 
| у, N Y.-May 2: | Hartford Conn.—May 2 | 
DERE ° 
tuy Albany Ry Оо..................°... Hartford Street Ry. Oo........ —— 100 $4,000,000} $200,000/8 % S., Jan.,'98. 140 
TÉ Troy Ону Railway . 100 000000 ато ага е Dec No MULA Hartford & West Hartford RR .....| 100| 1,000,000] 247.000 . . . . ж ox 
on Oo. (Saratoga) V sacs ' 50 50 ч Pe 
T" ga 100 50,000 50,000 ......... З Holyoke Mass.—May 2: 
a Allentown, Pa-—May 2: Holyoke Street Ry. Oo. 100 100, 00 400,000[8 % A., Jan., 98. [200 | 205 
ee Allentown & Lehigh Val. Trac. Oo.. | 4,000,000] 1,500,000 Hoboken, N. J.—May 2: | 
To 7 E] „„ „„ „6 „„ о ee i эс? в 
Dec Bridgeport. Conna 2: North Hudson Оо. (N. J.) Ry. Co. . 25) 1,250,000! 1,000,000/8 %, 1892. 70 | = 
ds dgeport Traction Co...... . . . 100 2,000,000] 2, 000, 0001 % Aug., 7. 45 Indianapolis, Ind—May 2 
EN Baitimore. Md.—May 2: **Citizens’ Passenger Ку.......... .. . 5,000,000) 5,000,000! ............ 24 | 25 
Baltimore City Passenger Ry. Co...| 25 р 
aBaltimore Consolidated Ry. Со ....| 25 19 395 6005 5 a un 45 298 D LaneasteP, Pa.— May 2: | 
bate te, Central Ry. Co. of Baltimore City. 50  800,000| '800,00C/6. % A. Dec., 1897. | 80 Аз Cn !!!! re an [ee 
11 : 1 : e ш п ет ol. ectr с y — ** REKA „жже а 87 500 566% „6% „6 66 66 6 6 ee 
Ў M —M 2: 1 È ec ee 
. Bos ud Bud Е West End Street Railway. mI „ v: Е 
бз North Shore Traction Oo.......com.! 100 409900 саза * Q, тавла 10 Louisville, Ky.— May 2: 
North Shore Traction Co ыы Bw pfd. 100 2'000.000 2'000.000 6 % 8 * "A. 20 67 Louisville By. ee»s*sooes992«4 - COM. 100 4,000,000 8,590,006: 114 % + Oct., '97 80 35 
PW En NINH aa a © oral Жы 10,000,000| 9,085,000,4 % S., Oct., 7. | 82 ene 2.8 % ptd| 100) 2,500,000] 2.500.000 27a % B., Oct. l. 97. 87 | $4 
1 тее ‚ Со... f , 
Ege. Boston Elevated R. R. . res. 100 ннн 6,400,000 4 % S., Oct. 1, '97 102 Minneapolis, Minn.—May 2: 
S Brooklyn N. Y.—May 2 ям T ou pond Inst eee Com 100 соо 15.010.000! ............ 14 20 
eo е Ж — oO y р rans 6.225 6 pfd. жу , 7 1.714.200 134 * Jan. 98. se 100 
МЖ 7. Brooklyn City & Newtown Ry......| 100! ә | | 
iu Brooklyn Rap. Transit Go., tr certi. 100 Кы за 2 х е 1, 1898, p Montreal, Canada.—May 2: ; 
cBrooklyn Heights Railroad...... ....| 200.0 200,00 ũ b eels. а Montreal Street Ку. Co. 50 4, 000, 000 4,000,0008 % S., M. & М, 216 2467 
$ d Brooklyn City RR „„ guar 100 12 000'000 12 000.000 254 *é Q Jan 98 198 Toronto Street Ry. Co. «зе „„ 4 100 6,000.000 6,000,000 1% % S., J. & J. 9014 91 
* e eBrooklyn, Queens Co. & Sub. RR. . 2,000,000 2.000.000 N „ Memphis. Т 
£u Coney Island & Brooklyn RR... 100 1.000.000 1.000.000 1 % Oct. 1,97. |140 phis, Tenn.— May 2: 
E Kings County Elevate apte aM s 4550-000 4750 00% T 5 1, 9f. 5i Memphis Street Railway Со...........| 100 500,000] 500, 00 15 
uio ngs County Traction Co.......... 1 500 500 000 1 X July 26. , | | Б 
Vite. гаван Electric Railroad ............. oe о 369950 : 261015 NM E VV Conn. Tor 2: 
lanie Areau На зай. ,000,t ‚оо, „„ i air Haven estville RR......... 25 1,500,000 1 
Brooklyn, B 4 W. E. atlrond.-..-.| 1000000 1000000 . . . . 74 TTT оиу a 90. | 60 | d 
| | 4000, ;UU0, ——— е aven entervllle..........| 1 | 300. 
ОК Buffalo, N. Y.—May 2: Winchester Avenue RR............ 25 1 000,000 00,000) 5 10 42 
gestu uffalo & Niagara Falls Elec. Ry. . 100| 1,250 1.250.000! ....... 58 STE | А 
sBuffalo Railway Oo. . 100) 8000.000 5,570,500 & U Deo. әт. | 76 еу ПАП; паа : 
Ж , 3 * е . A orn . Оо....... n 7 А 
Columbus O.—May 2: New Orleans & Carrollton RR. Я 100 1 DUO 1 200.000 „„ ш 125 пе 
es Oolümbus Street Railroad 100. 8.000.000! 8,000,000|1 & Q., Feb., '98. "m New Orleans Traction Co.. . com. 100 5,000,000 5.000.000 нн ‚ Јап., 98 4 А 
КЕ Columbus Centra: Street Railroad..| 100] 1,500,000! 1,500,000] ..... 5 x New олега Co.......pfd.| 100) 2:500,000| 2,500,000. ............ 8 | 10 
ам Charleston, S. С.—Мау 2: bNew Or. City & Lake RH... йт. 100 2.000.000 2:000:000 4 “ a iene TM En 
Charleston City Ry. Со..............| о А Orleans Railroad 50 500,000 100% у: Md 1 88 
Enterprise City RR. Co. hc otal oe 1900 100 0000€ RR 97 . St. Charles Street Rallway..........| 50 1,000,000| 1,000,000 1 2. Jan., 98. 581, Ым 
7 7 L вее 99252825 . эө id Y й ы * 4 
ou Chicago, Ill.—May 2: HO | | 
ay! Chicago City Ry. Оо............ ntral Crosstown RR.......... 100 600,000] 600.000 2! , 
+ ae ооз ов ` 2 0 ee ` A 
Chicago & South Side R. т. RR eee го 12,000,000 Але куе Б % Q., Dec. 81, 97. 220 cChristopher & 10th Sts. RR.. guar. 100 650,000 650,000 235 PA 2 E 190 164 
Lake Street Elevated RR... . 100 10˙60 6400 10,000. oo . 7 Dry Dock, E. Brdw'y & Battery RR. 100 1,200,000) 1. 200.000 114 % Q., Feb., 98. |175 
a Metropolitan West Side Elev. Ry. . 100 8985 eee, 113 Metropolia i Street Ry Со... 100, 30.000.000 30,000,000 154 % Q., Jan., 98. [14354 145 
ть 1. Sid El. st. NE o, SA „ANC еа е еес er . ulton F 7 ; | с , , i “у ; ; 4 
i Met em Side KI. conet, sn | 100 ama anna, . . | 77 ESR a 
, AM RR 100 10.000.000 6,000.00 8 % Q., Jan., 98. [185 en. Park N. KE Rivers RR. runs, 100 1.00.00 1.500.000 23, 5 C., Jan en" 77 | 215 
3 Be eee eaa eN; 100 800,000} 249.000) snes. eee - Eighth Avenue RR . . 5... 100 1,000,000. 1.000000 S. l. Han, s. 610 25 
(West Chicago St. RR. Oo.... „ 100 2,000,000} 1,603, 000 — ee 142d St. & Grand St. Ferry RR.guar 100. 750,000) 743,000 MX a Ta А 380 825 
1 jChicago West Div. Ry.....--guar. 20,000,000 13, 189,000 1*5 26 Q., Feb, 98. 87 jNinth Avenue K.... gunr. 100 800,000 800.000 ш 141092 ы 
tChicago Passenger Ry.......guar.| 1 1,250,000} 624,900 35 7$ ee kSixth Avenue RR............guar, 100; 2,000,000 2,000) 000 5 2 218 
‘| 100] 2,000,000 2. 000,000 5 % S M (Twenty-third St. R. R. Co..guar.| 100 60 600.000 4 X% O. Feb., 00 25 
Cincinnati, Ohio.— May 2: оа, Avenue ae СЕРЕ aeeai 100 2,500.000| 1,862,000 2 % Q Ten ia 35. 105 110 
Cincinnati Inc. Plane Ry...... .com. F 2 7 9 * 100 12.000.000 10.000.000 2 % Q. . "98. z 
Cincinnati Ine. Plane Ry........pfd. 50! 1,000,000 575,000 КЕКЕ ee m42d St.,Manhatv’le & St. Nich. Av 100, 2,500,000, 2,500,000: ARo Feb., '98. p 170 
a Olncinnati, Newport & Gov. St. Ry. 100 4 Hired Me о 2% K., Feb., . 3 *Union (Huckleberry) Ry. . . ... 100 2,000,000) 2,000,000, ш... 175 200 
d кач Street Ry. Co... .. . . . . . 50 18.000.000 14.000.000 124 % G., Jan., 98. 112% Newark N. J.— May 2: 
t. Adams & Eden Park Inc. Ry. ' 2,200,000 1% % 
50 2,500, 000 2, 200, 4 * Q., Jan., 98. Consolidated Traction Co. of N. J... 100 15,000,000! 15.000. 000 44 
8 Newark Passenger Ну.......... 100 6,000,000 6,000,000 „ чы 
Axron, Bed. & Olev. Elec. Ry nRapid Transit Street Ry.........| 100) 504.000 504,000 11% X A. 180 | 190 
ч Oleveland City Ку................... 100 1,000,000 1,000,000 74 ^ Jan, 96 5 Pittsbu Pa.—May 2: are а 90 
100 8.000.000! 7,600,000 34 %., Oct., 97 55 ЗОРЕ, ра. у 2: 
a Cleveland Electric Ry...............| 100 12'000/000 12'000'000 32 * N. Get „97. 6124 Allegheny Traction Co......... ...| 80. 500,000 500.000 
| Detroit, Mich.-May 2: Consolidated Traction Со-.-.сот; 50 15,000,000, 15,000.00012 %, Jan., 95 1277 155 
Detroit Citizens’ Street Ry..........] 100) 2 1.250.000 100 pCentral Traction Оо . v4.“ 80 15,000,000, 15,000,000 3 %, May, '97. 1405 1635 
Ft. Wayne & Belle Isle Ry.......... 100.00 400.0005 $ : ^ Mene] 50) 1,500,000 00. 00 ...... b на 
Rapid Railway 100 400.000 400,000 5 % July, '96. 175 qCitizens' Traction Oo. . . 50 8,000,000 {3 6? i d жы 
р way Оо.......... —ͤ— 250 000 50.000. .... ccce Я йй rDuquesne Traction Оо.... 50 3000 бю, | .000,000 6 % А. es 
Detroit Electric Railway............ . , 1.000.000 sPittsburg Traction Co............ 8,000,000, $3,000,000 6 % А. 5 
Wyandotte & Detroit River Ry. 00 2899890 200. „5 10⁰ Fed ral St. & Pleasant Valley Ry.. 8 1400 000 i we | ш 
Dayton O.—May 2: pen m ard & Man. Trac. Co... 50 8.000. 00 12/994 39 2% Ly C oM Lu Es 
| ngham Trac. Ry.“ 25 8.000.000; 8.000.000 < % ay a oe 
| One xn 5 d. 100 1,500,000) 1,470,600 1 % Q., Jan 1. 98. 100 Pittsburg & West End Ry...........| 50) 1.500.000 3500 000 5 8 A Jan., de. 18] 18 
| Pec les St y CR ee ce Pfd.| 100 600.000, 600, 000 154 % G., Jan. 1,'98 1140 Second Avenue Traction Co., om. 50; 4,000,000| 14, 000.000 6 A., June 80, 97.| .. ME 
P 8 ree WR /ꝶù½, eer * s vs 1,100.000 969656569 оваооо | 269565656552 „46 [100 Suburban Rapid Transit Co......... 50i '800,000 '200.000 . Ж es 


e Btock owned by Brooklyn Rapid Transit Company; road operated b 
: y Brooklyn Hta. Co. Leaseo io Metropolitan S , 
| g Owned by Atlantic A 8 RR. and! аа о to Nassau Electric RR Leased to Metropolitan Street Ral juny ter 18 % 95 pu. 1, 1896, at $215,000 per annum. 
| j Leased to Met. St. Ry. for 99 y 6 
кл per on ов ораи ТЕ ах 5 Chicago St. RR. Co.; р са! 26 Metropolitan Street Ral ds BLA ap ы years, 8 X therenttes 
zo § ; Leased to Metropolitan S | al stoc 
| ve Controls by lease Chicago West Division Railway, Obleago Passenger Hallway,snd| m Controlled Ly Third Avenue Rallrosd by purchase, b 
{85 per annum paid on outstanding canta! aa rental by lessee—North Chicago Street o debe Ин te AME TC OH Consolidated ык may A Trac 

2 2 п 7 *? U U 

Rail Company; $625,100 of stock owned by West Chicago Street Railroad Company. to Consolidated = fon Conpaiy Io aA. 55 8 vane f E 00 
ny for 6 *& on $8,000,000 capital stoek. "e 


à Majority of stock owned by Ohicago West Division Railway Company: 5 & on $1,080. T Leased to Fort Pitt Traction Oom 
stock ғ Leased to Consolidated Traction Company for 4 X on capital stock after October 


guaranteed by West Chicago Street Railroad Oom leases. 
i Cincinnati St. Ry. Оо. has purebased the Мі. A. a Bden Park road, assuming ite bonds. |! s Leased to Consolidated Traction: Oompan for? & on capital stockafter October 
L] 
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PASSENGER RAILWAYS. | T a 
LEPHONE AND T 
EL 
| Capital Stock. EGRAPH 008 " 
NAME. ~~l Este 
Par|Authorz $ Issued. Tue id Bid. | Asked AE 
y i * КАМЕ. 577 == = 
нен Bedford Mass- May 2: ae пао Issued. ш Ps Dr ш = 
on Street Railway Оо...........| 100| $850,000; $850,0002 Boston. Ma . Bld. Asked. 
F 2: ' ‚000 2 &, Feb. 98. .. | 158 American Bell 55 | 
о mpton Street RY.. . ........! 100] 800 Erie Telegraph & Telephone Co 100 50, 000, 000 28,650,000 4% $% Q., Jan., 
,000 225 0004 ? New Engl 1 а „ 98. 1255 
Omaha, Neb.—May 2: ‚0004 % A., Jan., 98. | 165 | 175 Znglaud Telephone Co... -.| 10,894,600] 10, 20.600 f 807 Зап. "в. | 65% НИ 
Omaha Street ax. 100! 5.000.000! 5 New Vork. May 2: 804, 1.50 ?;, Feb. 98. 125 128 
«оо „ „% , ; : A 
PatePson. N. J —May 2 000,000 69697370 25 ee оа Tele raph & Cable Oo... 100 14 : T 
Pate : Я 2 ral & South Am. Teleg. Co ,000,000; 14,000,000 135 % Alt 
rson Ry. Oo. ev ished o ees Te 100 1,250,000 1.250,000 RHET барів бо..... е 100 10000 900 6,500,000 1778 10 a 
' , , 592002000000 0090906 п п ] Co... +оеове ree | | : ' | » | 
Providence, R. I.— May 2. ' 85 86 Erie Telegraph x T es 4 * guar.| | 1,000 990 10,000,000 55 * 9. 183 i iM 
United Trac * ephone Co. ееси ES US 15 % S. gos E 
tion & Electric Oo .....| 100| 8,000,000 x iold & Stock Telg. Co.. guar. 6 % 1 5,090,000} 4,800,000) 1 $ 0. 7 : 40 № ы 
Philadelphia.—May 2: R 59 | ex [Mexican Telephone Co. Co.guar6%| 100| 8.000.000 а" 15. о Та аст 
. : Mexican Telephone C M UMS 1 „000 ig 3 . 1l4 Té 
abla Park Trans. Uo...820 pd. 50| 2,000,000 £ New York & New Jersey „ 100 2,000, 0000 14 * 9. 107 | .. кт n | 
estonville, Man. & Fairmount....| 50! 1,966.1 1,770,000 2 *;, Dec. '97. 144 | Pacific & Atlantic Teleg o., 100) 5,000,000} 8,728,000) 1} : ideas 
Hest'nvl'e, Man. & Fairm't..6 % pfd.| 50 ,966,100 11,966,100 21, %, July 15, '97. | 42 | 15 *Postal Telegraph Cable 5 4% 25 2,000.00 fX Q., Jan., 98. 140 [145 Tror ity Ral 
aFairmount Pk. & Had. Pass. Ry. 50 ве оне $533,900 3 А San, 10, 98. 64 65 Sout'n & Atlantic Telg C DUM -+ ++! 100| 15,000,000 15,000,000 i PS P 
Union Traction Co. . $12! 000 300,000 3 % Feb. 1. 98. +Commercial Uni r. Co.guar-5 * 25| 950,000 559, N, .. pere gu 
eElectric Traction Оо ^8 pd 0 80,000,000 23,930,450 9 sms 98. 183 96 Western Union 5 Oo... 25 000 же Н 2м * 8. 87 90 Ir ср! 
- dCitizens’ Passenger Ry. ТАЛЛА) во 500.000 8,297,920. VV ee 71 4 || fDiv.guar. by Poste Тос 5 .. 97, 870,000 i 0 Jan. 1 98. 111141184 sss B7. Ce 
-eFrankford & Southwark Pas. R| 50 ' #192,500 $3 share Q. 307 LZ M eg. Co. 870, 14 %, Jan., 98. 8452 85 4 Bal 
fLebigh Avenue Ry. Co. . P EE 11,875,000,814 sha’e A—A pr.97,372 zm Iscel)aneous. Мау 2: 
fLombard & South Street Ry...| 25 Abd oido ЖЗ кучы bei . . . 47 ўя Amerlcan Dist. Teleg. (Phil ше 
dSecond & Third Streets Ry....| 50 1.060.000 1,000,000 A. & O. 89 901 Bell Teleph. Co. (of Canad а.).....| 25 400,000} ... 12 
People's Traction CO. 50 10,000,000 {771,076 89 share A, Mar. 97 265 2 |'Chesapeake & Potomac T ME .. sen 100 8,168,000) 8 168,000 2 $ Q., Feb. . м |.. этте С! 
gGermantown Passenger Ry....| 50 1,500.000 {6.000.000 3 %, A., April.. . Chicago Telephone Со elep. Co..| 10 Peas е 17024 178 ater Tre 
; yGreen & Coates Passenger Ry.| 50 9000 150500% ahare— 1898. 134 13⁵ 5 Dist Prtg & Telg. Co (Pgh D 100 E ИРА — is —ͤ . * 20 55 UA 
eop е'в Passenger Ry...-com. 25| ] 500. 190, 3 % Jan., 1898, 132 Impire & Bay States Tel. ©. gn.). 50,000 750.000 e mM NC ©. 
hPeople’s Passenger Ry....pfd. „500, 000 [740.000 .................. = Hudson River Tel egraph Со ..| ...... | . : к "E E d Тв" 
(Philadelphia Traction On. 50 Pp oie (277,409) енне „ |*Northwestern Pe ELO Co-......| 100} 2,000,000} 2 000.0001 % Q. 68 76 датто Ir 
iOatherine & Bainbridge St. . . . 50 AM, 120,000,000 4 % S— Oct. 1,'97. | 80 8014 Providence (R. I.) Tele n OEN 50; 2,500,000 2 500 000193 $ Q. 70 75 (ets. Pas. ] 
‘Continental Faua Му. i 50. 1 80 50 о % A—Mar., 97. 8 i 4 | Southern New Eng. Teleph 8 150 ey A ee 74 ^ 9. P 117 Е i 
Bu eee ee A ao eee ee. 8 - Oo.....| 100) 8,000,000] ...... |_.... м] г Shut 
jPhiladelphia City Pass. Ry. . . [600 0% %%//%/ енен " (ELE 3 bbb late Bolan } 
- Philadelphia & Gray's ку RR.. Ж ооо [475.000 7.50 share July'97 176% 180. ||—— CTRIC LIGHT AND ELECTRI ELM 
{Ridge Avenue Passenger Ку...) 50 "750.000 29% 650 $3.50 share July '97, 86 B CAL MFG. cos E 
jFuiiadelpbia & Darby Ry.guar.| 50 , 420.000 212 «hare, July 97. 300 oston, Mass.- May 2: : ‘Tae bonds 
jITth & 19th Sts, Pass. Ry. guar... 50) ._...... о $2 «bare July, '97. | ... ИН Fort Wayne Electric Oo.... Qe, the (ts 
jThirteenth æ 15th Sts. Раве. Ку. 50 70000 1250.900 D. 26 8. July, WS 157% . JEt Wayne Elee Co. T. Sec. TT „ wait Bean 
iUnion Passenger Ry. Co 50 1,500,000 (335,000 $11 ah. A., July, 87 275 pa General Electric Co. com. 100 40.000.0 errr ge 2 T in pru 
j West Philadelphia Рава. Ru . 50 "750,000 170,000 Sie emacs. July 97 227 | 228 1 Electric Co........- i pfd. 100 1900005 80,460,000 2 % Q. Aug., 1898 34 84 к 
t , share, Jul ' 2. о .-H. Elec. Co.. e ас : , ,000 ‚252 ү 1 O2 
Rochester, N. Y-—May 2: yee: КЕБ Westinghouse Flee М; [oda жы а i € Pepe Чучу Ds x Bc 
Rochester Railway Oo.....-+++++-++*! 100 Westinghouse El. & Mfg. Co pid. 500 146,700 ME 8| 8% Date ot Qu 
Reading, Pa May d 5,000,000] 5, 000, 00⸗ům e 16 T 8 nghouse El. & Mfg. Со. assent 80 ions 5 1% * Q., Feb., 98 51 5 кл 
| , ° ; ew York.—Msy 2: ` X, „195,126 — ..... bri en Lad Mr 
j Reading Traction Co. eee — Ed 1 ae ` xh ыз Fet Ead М 
3 re M dison Elec. 1” | 
kCisy Passenger Ry. .... . . . eree 1,000,000] 1,000,000 Semi- га; ес. П’ Co., New York.. 1. % 0 
[East Reading Electric Ry... 59 4 000 350.000 Tan., E em = из" Edison М „ ас е 100 000000 7,888,000 118 NUT 
, , 1,000 000 Jan 98 p ii m d ng C OOo. D ’ 8,750,000/1 L^ ’ ee | 
St. Louls МО — May 2: кеш „9°. 64 КЕ Edison Electric Storage Оо 100 кс" & Oct.,'97 108 104 Cha 
i General Electric | o с 5 EE 
Fourth Street & Arsenal Ry ectric Co... . com. . n 18 
Jefferson Avenue Ку. al КУ...) 50] 800000 150,000 _.......-. General Electric Co.. . . . .. ... pid. 100 40,000,000] 30,460,000 2% G., Aug , 1 an be Det) Qu 
Lindell Ку.......... „ „ 1888 sese. | Enterior Conduit © Taulan Co. 100 10.000.000 4.252.000 355 % 8 за a la Eiers S 
коро. Railway Co.. *6.»09^592659€059 оо ZANAN ] 4 % Jan. 98. 120 122 nite Elec. Lt. & Pow. Co... . pid 100 1,000,000 1,000,000 + id " » 96. 85 90 Chan estar C 
ass Avenue & Fair Grounds.... = to 2,179,000 135 7 Ж. Е ad жебе T n ag ити. 
Ene A ше н | ш оор oe шол tates „ 7 шн а к em 
Louis RR... Р Бо 500,000, , 90 55 і Орус : 
м5“ Louis КЕ... — 5 —.——.—.. 100 2,000,000 ө i hy Oct, S3 |% | 110 Hast End Electric о . 100 500,000] 500.000] J. & J C 
People's RR. Co. . 50 2.100.000 2.300. 0% 11; % Jan., 98. 195, Philad 501 — 800,000]. 800,000 ЕЕ US 
Southern Electric Ry... . . COm. 50 1,000,000) — 300.000 50c., Dec. 89. uo ER Ed adelphia, Pa.—May 2: ' s = ate City 
Southern Electric Ку......6 % pref. 100 SOONG 00,000), зау d 50 | 82x P oM e e Light Oo. .... 1 rage Phe 
St. Louis & Suburban Ry...---- esses] 100 1,000,000| 1,000,000 154 %, Jan., '98. 100 | 1021 5 ric Storage Battery Oo.. com. 00| 2.000. 0000 А 144 «лабо Pas 
Union Depot R.. . . 100 2,500,000] 2,500,000] n. VVV 100) 8.500. % | ш. «oz [E 
1 4,000,000 4,000,000,3 9% A., July 195 57 x enna. Ht., Lt. & Pow. Co....com 100} 5,000,000) .. ... н 19% 21 | NN 
San Francisco, Cal. Apr. ө ‚'95. |.. 175 *Penns. Ht., Lt. & Pow. Co pid. 50 5.000.000) . 500. p. sh., Oct. ' 15| 285 NE a 
California St. Cable RH... .. жое Sees Elec. Light & Power Co.. 50| 5,000,000} .. ... (6 % бе 3 dich Ihe 1 enmet Ë 
Geary Street Park & Ocean RR. 100) 1,00.000| 600,000,50e. monthly. tae, ес Licht & Power Oo..| 10 8520000) 550,000 $32500 dis. Jan. 11:97 1934! M RS 
Market Street R.. 6.000. Seas ule oli 375,000 82.50 share, '96 40 Miscel | 187,500 187,500 ne „Ка т Heap 
Presidio & Ferries RR 100 18,750,000) 18,750,000, Q., 60c. pe DEN 8 50 cellaneous.- May 2: ' 6..0 10 z л. UN 
: Н : enne] 100! 1,000,000 850,000 T . per share. | 5274 Ae pue Electric Co............... 50 Nom: oer 
ß Vt We ch, = 4 | Bridgeport (Conn.) Elec. Lt. Oo. clin: uo 
Edison Ilg. Oo. (S a мо 25) 500 3 Ө | oe $2 
Scranton Railway Co. . < ilg. Co. (St. Louis). жб 0000 Wet (tics. 
m mia x TE Trac. Co.. Se 9509 000 eed. —ͤ— sarees 10 12 Fe era рҮ 1 aqu rn 25 T: мег ee ЧА Ag an 
m Scranto itist Г ) 1 500,000 _.................. | oun. ec. Light Co... IDE He du 77 ни 
п ston Traction Co., 100| 1,050,000. 1,050,000] ................. os 18 и! (Conn.) Lt. & peer Go. 100 850,000] ...... ER 5 15 [rap 
Springfield Ill May 2: . oe ae 5 оа) Elec. Lt. Co 100 10900 эжеее E 5 ЕТ thecee tear 
3 2 anse ., R. I.) E Ti 000 Sina „ 
Springfleld Consolidated Ry ......... | 100 750,000 750,000) ......... Rhode Island uo DE с Со.| 50 1,200,004 n тар, y e na 159 i А a 
Springfield ошл Lol. К etm ve 11 оза, Elec. Co. (Montreal)... и 100] ...... Е » en 8374] 85 vies pee 
Springfield Street Ry. ...... .. . . 100 1,000,000! 1,000,000 Teoman e T Oo.. 100 1089005 1.085. 27. 2146 150 1 
3 ’ Y , s9060909009950€00025 А Uy г е п C еве Ш ‚085, 3 ^ 8 | je 
Springfield, Мазз.—Мау 2: sis 2 Woonsocket (R. I.) Electric Co. ee loo ...... ENS e k 8 1. 98 1824] 18284 A 
Springfield Street Ry. ..... 100] 1,200,000) 1. 168. 70008 % А ooj И РАЛ fico [uo mer 
' , D) 3 2 Itt ü 
Toronto Canada.—May 2: 25 ио texd. ave 
Toronto Ry. Oo. . . 00 6,000,000 ALLIED INDUSTRIES. С 
Montreal Street Railway Co...» . . 4,000,000 4 с өп; Boston Mass.—May 2: бшу 
Washington, D. С.-Мау 2 ? ныб: e З. 246 | 23615 | American Electric Heatin | Ur. N 
. C. к Со.........| 50 uit New, 
Be бо аиы os ч н 1 & IIlu'g Properties... pfd 100 199959995 8 N 06 07 | LO o 
Capital Traction Co. . . уу. 100 [12,000,000 12 R E M ET еа Electric Securities Co...pfd.| 100 000 1,248,700 $3 per sh. Feb. I. 88 2 78 BEL 
Columbia My D ee .: 5 Mem e R E 
eoe на 4 Teneliyiown Ry. adi 50 1707.000 280000 фк жЕ ses 9 16 лк Storage Оо... ' Is Cor, A 
etropolitan RR. Co...........- E Moe os ‚000: _.......... A d = s FCC Е 8 . 
à — * 50) 1,000,000) — 453,900 2% & Q. 116 |1i3 Safety Car Heating & Lighting Oo... 100) . з. ж сй m eon 
Woreester, Mass.—May 2: 13 Ne HON Pump Co..... Сга 100; ...... RENE: vm | ы К. AM re 
мы ре на, 9 Co.. . . . com. 100) 8,000,000 8,000,000 orthington Pump Co.... . . . .. . pid 109 290000 8,500, 000 0 . 20 | 28 ( 
orcester Traction Co......6 % pfd. „000.000 8,000,000 .................. 000,000 2,000,000) Ӯ X 
Worcester & Suburban 5 100 2,000,000, 2,000,000 3 3% S., Feb., "98, M ES нери. Ра.—Мау 2: ' 7 * 82 |85 А Dote e 
wilkesbarre, Pa.—May 2: ' A900 EA Zen л. 84 eee Electro К ЫИ Trans на pd. 50 1,000,000 IM 
Wilkesbarre & Wyoming Val. T United Gas Improv > VO. care 10 1 500.000 . oe ITI oe oo Cere i 14 
- Ттас.| 100} 5,000,000! 5,000,000] 19%, Jan., '97 24 Welsbach бом Co..serip.| 50 10.000 0001 _..... РА is | >o о 
: E ' *э А " O... C : , ` * oe tees es 1 80 ] 
s Unlisted. t Paid in. { Full paid. | Outstanding. E = а porcis Oo. ыра. 100 8990055 ss... eba a” dinh í 
% T Man. & Fairmount uet : со " | Welsbach Light бо. Овала 5 525,100 259 65 |. h ү 
end all indebte ne a dicont People fana Plage iota Gea lon com оек рога: Pi „Canada 5] 500,000 a 4474) 4874 a 0 
Pan». 5 constituent and leased companies assumed 8 8 свк Се зош Pa.—May 2: , — А m uc 
c Practically all shares ow on Com- rborundum Mfg. Oo....... ЯР e 
d Lease to Frankford & V 5 Standard Undergiound b 10 00000. 200.000 f ы ee 
e o Electric ч 7. assume 1 E ^ 000 Меге]. 
Controlled by Peak lor сүн ЫШ y Electric Traction Oo. xd iscellaneous.—May 2: 000,000 2 101 109 ten 
Leased to People's wark Passenger Railway. arney & Smith Car | 
4 р Passenger Кау y *R Oo.......com.| 100 
Majority of stock owned by Peo ie $5 per share. ЕМ & Smith Car Oo..... E ecd. 1, 000. 0000 i8 | 16 Dade or 
Тотал to тов Traction Company енор yes: Conna, Os E Сасан жыр 125 bens 2.900.900 64 |63 X С 
ge transferred to U | : Car Heating Oo........ .... | lool 12500 — D 
jj Leased to United поп е Oompany. Johns-Pratt Co Run . 100 1, 250, 000 1,250,00011 * , P п № be, 
1899-1900 and $90,000 on Co. at a rental of $10,000 per an. i “тай & Wihlney о 250 000% & Feb. . 2. toy 
,000 per annum thereafter вЫ an. їр 1866-7-8, $20,000 р. а *Pratt У 0 ——t(L̃. com. 100| ...... „ sser -. |192 Dw Gite 
d ond semi-annually. , payable semi-anuually, rental declared р. ii In "t & Whitney Oo...... fd казак ett 6 |10 iy i 
k Dividend of 10 % guaranteed by Reading Tr ed ва а diviii we Кетсе G. j ᷑ ͤ P Al eee ЕЗ 47 | 82 
l Dividend of 6% & guaranteed by Бела. коп Company. Fi Iwell-Blerce Oo............-.pfd.| /I... мәз, 2: 70 | 80 Ne 
-m Leased ard overated by the Scranton F rane end Qo A Р бае le < Sept. т, . 1 0 быр. 
: Е „former — г —— 2 „. Koi ee ea | i en er 
ly Scranton, Trae, Co, * Ui U 6 „ 6 6 „ „ „ ss ` , : TY е АШ 
ted, „„ ee ; 
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PASSENGER RAILWAY. 


Amount. Amount, 
а РЕС — — Interest Interest 
АМЕ. uthorized.| Issued. Due] periods. | Bid, | Asked. NAME. mthorized.| Issued. |Due| periuds, 
Albany, N. Y. „Neve Orleans La. | 
: Quotatíon— А pr. 25, 1898, 
Date o? Quotation— Мау2 1898, pty 
V Canal & Claiborne RR........ lat mtg. 68. $150,000 $150,000 |1912| M. & N. 
The Albany ВБу.......... Ist mtg. TI $29,000 |1905 TS $225 e. ||Crescent City RR lst mtg. б 50,000 1899 M 
Thé Albany Hy. Go. Cons. mtg. 5s.| $500,000 | 427,500 |1980) J. & J. | y RR.......Cons. mtg. E. 58) 5,000, l Po he 
ў > HI |н Orescent City RR.......Co 
he Albany Ry. Co......Gen. mtg. 5s. 750,000 875,000 |1947| M. & N. |*111 s New Orleans Cit RR MAG ae A 65 ery 5999005 1808 . 2 5 
Watervleit Turnpike & RR. Ist mtg. s 850,000 850,000 |1919| M. & N. e1171 | .... N. Orl'aCity & Lake RR. Ist mtg. F. 5a ; 
Watervleſt Turnpike & RR 1 150.000 150.000 а 2 y & Lake КК..19# mtg. g. 58 ‚000,000 2,599,500 |1943| J. & J 
a Ga Railway Co T 12 м А , 1919 M. & N ‚115 .... N. Orleans & Carrollton RR.2d mtg. g. 68 ,000 850,000 1907 F. & A 
Tro —— ioiai | буз Pers "ыма у 105 1055 ges pap ng Со, "T орк mtg. 6s 8 gad 185 - rA 
St. es St. RR. Co нё. mtg. бв, i , 906) J. & D 
nterest r. by Albany Ry. Co. 1$423,500 in escrow to retire New Or- 
Princi сава interest guar. by leans City RR. Co.'s Ist mtg. bonds 
у Ry. Co. 1890,000 outstanding i | 
Baltimore Md. New York 

' of tation —May 2, 1898. Date of Quotation— May 2, 1898. 

Date ? Atlantic Ave, (Brooklyn) I 1,500,000 1,500,000 |1934| J. & 
Baltimore City Pass. Ry...lst mtg. g. 5в.| 2,000,000 | 2,000,000 |1911| M 115 | A Aa егш ot Бү "ert 759. i E 
Baltimore on G sess. ist mete, бе! 1,800000 | 1,500,000 ea M. & NL | 15. |. |ltAthonte Av (Bre ee: ER БА „ТО 1,995000 000 A & ; 
Baltimore Trac. Oo..Exten. & Imp. g. 68, 1,250,000 | 1,250,000 1901 M. & S. | 102% | 103 e N & АА КАП олана: e 1300 000 7880090 104 J K B. 
er Іеёсопа, m. к, Ба. 12000000 | ОООО 1904. & D. 
{Bal Trac. Co. Coll. Trust, Ist mtg. g. 5%, 730000 | . 1900 J. & J. | 10132 |... Broadway & 7th Ave.. int mur Be. 800880 2095990 114 J. f. 

Baltimore Traction Co. Convertible 5з. 800,000 | ........ 1906 N. & M. | 108% | .... BroadwavSurface... |. para dd S 195. 195. i i 

Central Pass. Ry. Оо..........1в% mtg. Св. 96.000 117,000 1912 J. & J 110 2 | Surface. Ist mtg. 5s.| 1,125,000 1,125,000 19244 

дакы per. Eli ee mec А 4090 M 2) J. & J. | TM Broadway Surface..... p EN, 2d mtg. 5s.| 1,000,000 1,000,000 19 
n . Ry. Co.. . mtg. g. 5s. 000 1932 M. & N. 113 116 Brooklyn City RR. С | 

& Suburban Ry...... lst mtg. g 5«| 8,000,000 | 3,000,000 |1922| J. & D. | 11324 | 1141; Brooklyn City & Nein 1 12 E 2:00.00 2: O00:000 1905 ТАТ: 

Lake Roland Elev., ............1stmtg. 586. 1,000,000 | 1,000,000 |1942| M. & S. | 110 * | Brookivn Beth & В BE Gene. | 1000 448, pt 
„000. „000, 2 .&! еа | yn,Bath & W.E. ; : 5a.| 1,000, 448, 4 
Metropolitan Ry. (Wash.).lst mtg. g. 58. 1,850,000 1,850,000 1925 F. & A | 117 119% Жакее Heights RR. 18 зец 2981 — 250 ad 280,000 i 4 ry; 
— Brooklyn, Q's Co. & Sub'n..]st mte 538. 3,500,000 | 8,500,000 1941 J. & J. 
+The bonds of the Baltimore Traction Brooklyn, Q'a Co, & @ub'aciatonme 88. 4,500 750. LAN 
< yn, Co. & Sub'n. . Ist cons. 58. 1.500.000 2,750,000 1941 M. & N. 
Оо. е. Оса Buburhen By, and We Brooklyn Rapid Transit......... раа 58. 7,000.000 | 5,181,000 |1945) ......... 
the Baltimore Consolidated Ry. Со. S681 r ш, ] 101006 1 2 005 1202 J. & р. 
hd ' . . > 18 AB, mM 18. , , ' E . e. 
18151, 000 in escrow to retire Ist. mig. bds. Central Crosstown RR. . Tet ed нА 250,000 250,000 1922 M. & N. 
Boston. Mass. 5. Dock E. Bd rA Bat k gen mig f. 5 1.000.000 | 980000 1952 J. & D 
T 29. . s N. gen. F. g. 81 , , , - ‘ . 

Date of Quotation—May 2, 1898. Е Dry Dock, E. Bd'y & Bat'y RR. scrips %. 1,100,000 | 1,100,000 1914 F. & A 
tLynn & Boston RR....... lst mtg. g.58.| 5,879,000 8.000 000 1924| J. & D. 10114 | 105 Eighth Av. RR. Co..... Cert. indebt. 6 9;.| 1,000,000 1,000,000 |1914| F. & A. 
West End Street Ry........Deben. g. 5s.| 8,000,000 288 1902 M. & N. 104 i {24 St., Man, & St. Nich. Av..1st mtg. 6s.| 1,200,000 1,200.000 1910 M. & S. 
West End Street Ry....... Deben. g. 41а.) 2,000,000 ,000, 1914| M. & S. 107 {24 St., Man. & St. N. Av.. 2d mtg. inc.6s.| 1,500,000 | 1,500,000 |1915 J. & J. 
ing bonds of absorbed companies. Mstropoliten St Ry Co. . g. m. cl. tr. ¢.5s| 12,509,000 1. ‚500,000 1997 F. & А. 
N Secon venue Ry..Gen. cons. mtg. 5s.| 1,600,000 1,600 000 |1909| M. & N. 

Charleston &. С, Second Avenue Ну.............. Deb. 5з.| _ 300,000 800.000 |1909| J. & J. 
Date oy Quotation—May 2, 1898 Bh Rr ID D 4 ааа g. бя. 29805 tren гы J. &. 
vi fp ) 7 У . 3 5 2 4 ефе 6 5 at mt 5s ‹ , , 919 t... 
Enterprise Street RR........18$ mtg. 5s.| 500,000 17,000 1906 J. & J. e Third Avenue RR.. mtg. K. 58. 5,000,000 | 5,000 . 
foharieaton ОҢУ КУ; : are г P. dt mig. 68. 850,000 e*t J. & J. КҮҮ Twenty-third Street Ry ім EUR. 28, | at TI кан ien Y 5 : 
ntro y Charleston St. Ry .Co. Twenty-third Street Ry...... .. .. Deb. 56 150,000 150,000 |1¢ : 
Union (Huckleberry) ity ae x Ist mdi 2,000,000 2,000,000 142 . 
Chicago III. |}t{ Westchester Electric RR... Ist mtg. 58. 500,000 500,000 19490 J. & J 
Date of Quotation—May 2, 1898 hice. e roy to hatin en др. 
„185 | onda, 
Ohicago Oity Ry........... lst mtg. 4½8. 6,000,000 | 4,619,500 |1901 J 1017 102 {$4,850 000 In escrow to retire 
сыно Passenger Ry. А "г-и mtg. 68. ; похо 409000 11905 йы. 10314 ae OR EM оон, B v fo retire maturing 
nger Ry... Cons. mtg. 68. 1,000, 0,000 1929| J. & ). — $552,000 in escrow t ti 
osse 0 See De mtg. 5.08. 7.200000 TORR 1929| A. & О. TT mig. Кр; на о retire Ist and 2d 
. er WI ware ee 758. А ’ 199, © ^ We. AM ү Wee ШЕРТ In treasury, 8 ’ . 
Ошоо kk Div PR sAN mtg 41s, 19 90 4,040,000 [РЯ y ET ROTE 11 Guar, by Union В y. Co. 

e Street Elevate Ist mtg.g.5«.| 7,574, 8,781,200 1028 J. & J agi | 

Metrop. W. Side Elev. Ry. Ist mtg. g. 58. 15,000,000 | 15,000,000 | J. & J. үр m Toronto Canada. 
North Chicago St. RR... 7. lu mig. 53. 3,171,000 | 8,171,000 1906 уа n 101 105 Date 0j Quotation— May 2, 1898 

orth Chicago St. RR....Cert. indeb. 66. 500,000 500,000 ЖЖ. es з  ||Montreal St. Ry....... 
North Chicago City Ry perte ба, 500,000 500,000 1300 . pa s 103 oe Toronto Rt. E W TER Puis 4.559.000 papas 1921 м: & 8. 
North Ohicago City Ry.....consol. 46. 2,500,000 | 2,500,000 1927 М.А N. 105 | .... 835.000 per m. Angle t n mig. E. 4748.) 400% 2,200,000 es 
West Chicago . lst mig. 58. 4,100,000 | 8,969,000 1928 M. & N. |103 | 101  |3600,000 W а. 

est Chicago St. RR........ Deben. 68...| 2,700,000 700,000 1911 J. K D, 100 0% аы j ata E DW АДАА 
West Chicago St. RR....Con. mtg. 1 1,500,000 | 6,000,000 len rm D. 99% p Philadelphia 
W. Ohicago St. RR. Tunnel..1st mtg. 5в.| 1,500,000 | 1,500,000 1909 F. & A RE coe | | 

g. 58. | 500, 1909 F. & А 102 . \ ' 

Son lege at option on 60 da. notice. Date of Quotation—May, 2. 1898 

unded debt assumed by Ohicago W. ‘Continental Pass. Ry. . . ... . If x. бе 
Div. Ry. Co., controlling interest of Empire Pasa. теа Apis ate vs 300000 вою 1500 : TI 
Dod is owned by W. Chicago St. RR. Pathe & Coates 8t. Ry. . .... lat mtg.6«| 100,000 100,000 |1898| J. & J 

., lessee. ;ombard & So. St. Pass. Ry. Ist mt r. 68 150.000 | 1901 
Subject to call after Oct. 1, 1899, at People’s Pass. Ву........... | E 75 250.000 | 250.000 1905 J. & J. 
al and interest. 3 People's Pasa. Hed ас 56 500.000 458.000 1911 т = А 
3 by W. Chi. RR. Oo., lessee. People’s Pass. Ry.............. Conn. mtg. 5a 1, 125.000 867.000 1912, M & S 
Int. guar. by W. Ohicago St. RR. Co. | үка eden EY. Stk. tra. cert. g. 46 5,698,210 . 11948, | 
| ||Phila. City Passenger Ry...... " > 58 2 хуу n» [19103 & T 
Cincinnati, О. Philadelphia Trae. Ones a E dl Years 1 88 1917 ТА E 
Биное олай. Thirteenth & 15th St. Ry. let mtg, 78. 100,000 100.000 1903 A. & 0 
; | | Union Passenger Ry............... Ist mtg, 5s i, 500,000 500. 1911| A, & 
9 1 Ry. Ist Con. mtg. g. 58 8,000,000 2,500,000 1922 J. & J. | 99 101 Ооп Traction Co. ..... Col tr. (s. 29,735,000 90.724 876 1945 A. ed 
Adams & Eden P'k In. Ist mtg. бэ. 46.000 46,000 1900 A. & O. 1074 | .. West End Passenger Ry......... lst mtg. 77 ; 190000 
Mt: * Eden P'k In. . Ist mig. бя. 100,000 100,000 1905 A. & 0. III .... || West Phila, Pass. Rx. . . ... Ist mtg. g. 68. 250,000 246,000 |1906 A. & О 
Cov & Oh Eden P'kInc.Oons.míg.5& — 531,030 531,000 1906 M. & S. 108% || West. Phila. Pass. Ку............ 2d mtg.5a.| 750,000 750,000 |1926 M. & N 
185 Doy ^ Ol, ЗА АЕРА Ist mtg. 6s. 250.000 250.000 1912 M. & 8. | dan 119 2 The trust certificates were issued to 
P » 2 n. f N 2d mtg. 68. 400,000 100,000 1932 J. & J, 12972 | У pay for the shares of the Electric and! 
1250 e PA Es: ae | | People's Traction lines purchased. | 
, e lst mtg. bds. 
Cleveland, О. sd ui dar 
Date of Quotation —May 2, 1898, | B т а н АА 
3 Street RR. Co. . . . Ist mtg. 68. 600.000 600.000 1903 M. & 8. | 106 107 LU eer ie бо e 375.000 875/000 1450 5 4.3 
Slevatand Gite canis By: cont mtg. 58. 8,000,000 | 2,500,000 Hes J. & J. 99 | 10! Citizens’ Traction Со............. Ist mtg. 58. 1,250,000 1927 А. & O. 
fOleveland ctor : 55 t st. mtg. 5s. 2,000,000 2.000,000 1909 ee 4 104 101% || Duquesne Traction С Gees Ist mtg. 5s. 1,500,000 ә J. & J. 
eee J- Co, Ist mtg. g. 58. 8,500,000 1,249,000 1918 M. & S. 105 106 ||\*Fed'l St. & Pleas. Val. Jack's Run.....5s. J. X J. 
aKast Cl в (O.) Cent. Ry. . . Ist mtg. g. 5s. 1,500,000 1,500,000 1918 M. & N. | Р Ls IFed'] St. & Pleasant Valley........ Oous. 58.] 1,250,000 J. & J. 
Ft W eveland RR.......... Ist mtg. 58. 1,000,000 1,000,000 1910 M. & S. 101 105 Millwale, Etna & Sharpsburg.............. 58. 99, M. XN. 
» d (Ind.) Elec. Ry. Ist mtg. р. 66. 600,000 MS 1922 M. & N. | Pittsburg, Crafton & Mansfleld. . . . 58. 2 J. & J. 
tse Re (O.) Street Ry... Ist mtg. ба. 200,000 200,000 1915 J. KJ. А: Pittsburg Traction Co. Ist mtg. 5s. 7 | А. & О. 
151 ado and Rapids. . . Ist mtg. 5s. 600,000 600,000 1912 J. & D я Pittsburg & Birmingham. Ist mtg. 58. 1,500,000 M, & N. 
bao, ,000 in escrow to retire bouds of Pittsburg & West End......... lst mtg. 5a. J. & J. 
a F a. 85 "Pg ha Allogi. & кано е Gen. mtg. 5в.| 1, A. & O.. ( 
Д ons. St. Ку. : Secon тё ETACIHOD. Gao 58. 2, J. & D. d LEE 
Detroit, Mien Sub. Rapid Transit Railway Co. бв. М.& S. | e+ wes 
Date of Quotation— 2 
Detroit peace 5 58. 7,000,000 835,000 А E 
Fi. Wayne & Belle Isle Ry..-1st mtg. бе. 400,000 8577800 en a 28 S 99 Date of Quotation—May 2, 1898. 
181,150,000 83 көзү і mg. » 1,800,000 | 1,800,000 1925 J.&D 99 100 Roupar Эде ое нь орой 5a J. & D. 
Det. Ulty Ry. and Grand River 8 R nited Trac. ec. Co.....let mtg. g. 58| 9, 1983! M. & S. 105. ^n 
. . Ry. е 107 
New Haven Conn St. Louls. 
е сони hich ae O 2, 1898 Date of Quotation—May 2, 1898, 
| ‚ Ry......... 1st mtg. g. 58. 600,000 600,000 1918 M, &8. | 105 € Baden & St. Lou!s RR. lst mig. 58. 250.000 1918| J. & J 
New Haven {Edgewood Div.) Ist mtg. 58 250,000 250,000 1914| J. & D. | 104 .... Сава Ave. & Fair Gds. By......lst stb 58. 2,000,000 J. & J. 102 
Wineh yo naa [ua mig. Е. 5 * 500,000 500,000 1912 M. & N. 106 b... Oitisens’ Railway Oo — 9 Li mig. 6a, 3,000,000 Ј. & ы " dq T 
‘nehester Avenue RH.-..Deber. g. ба. 100,000 94.000 11909! M. & 8, 103 ww... HOC omp. Hts., Un. De. & Mer. Тег..1в% 6s 1,000,000 J. & J, > 
*With interest. Unllsted. *With int 
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PASSENGER RAILWAY. 


um 


Amount. 
NAME. пев Issued, Due аот Bid. | Asked. j Late quotations for copper are: Electrolytic, 114с.; Lake, 12ic., casting 
lgc. D 


The West Chicago Street Railway Company has declared a quarterly dividend 
of 1) per cent., payable May 16. 
'The New Orleans Traction Compauy provided no funds to meet the coupons due 


St. Louis. 
Date oj Quotation— May 2.1898 


Fourth St. & Arsenal St, Ry..18$ mtg. ба. — $50,000 $50,000 1900 J. & J 80 85 
о 1 Ву............ re mtg. 5a. , 400,000 400,000 |1905 M. & N. 100 102 May 1 on the $1,500,000 of collateral trust notes. 
Missouri RR. 89. .. ан Бе 1000000 | 900000 1916 M.&8. |105 | 107 The American District Telegraph Company of Philadelphia annonuces a quar 
Mound City RR. Oo.............. lst mtg. 6s.| 400,000 800,000 1910 A. & О. | 102 104 terly dividend of 1 per cent., payable May 14. | 
{оше BE Co: uc ч mtg. ne 200 120 000 102 J. X 0р. | 98 101 The Bell Telephone Company of. Philadelphia will meet ou June 22 to vote on 
Peoy e's RR Co. „ Cons ate. 65 1,000,000 800,000 1904 Tay 974 | 100 the question of increasing the capitalization from 52, 000, 000 to $4,000,U0 ›, 
ВЕ коп fs E L. Electric. Ist mtg. 67. z 015.000 075.000 1905 J. & J 100 102 Pe асое о һав ешш rejected е, pi permitting cities and 
. Louis RR. Co..................... Ist mtg. 58. 2,000,000 | 2,000,000 1900 M. & N. 100! 101% | towns to own ard operate electric lighting plants for public buildings aud parks. 
n Icu Sub dy ee 800000. e,, — 19) Ж MC After a hearing on the 28th ult., in the suit of Patrick H. Flynn asa stockholder 
uthern Electric Ry. Cons. mtg. вв. 500,000 500,000 1909 M. & N. | 118 115 ofthe Coney Island & Brooklyn Railroad Company to enjoin the making of a 
Teylor Svenne St. Eyo mig Е = : 991099 А 200.000 Hee J. & J. 110 11 $1,500,000 mortgage, Justice Johnson reserved his decision. 
mon ере a Оен CONAS BEE ӨМ. с, ‚ез . The fact that stock quotations are seldom based on intrinsic values was never 
ee en 6&.| 8.500,00 | 1,787,000 1918 J. & J. 117 12% more plainly evident than in the upward jump of several points in the list on 
Controlled by Union Depot RR. Oo. Tuesday on the announcement of Dewey's victory at Manila. 
Controlled by Lindell RR. Co. The Boston Gas & Electric Light Commissioners have approved an issue of 6110, 
$200,000 in escrow to retire Ist & 2d 000 stock and $175,000 bonds by the Woburn Light, Heat & Power Company; $85,000 
= in e of the bond issue will be used to take up outstanding bonds, the balance of the issue 
117250 000 f escrow 0 ei ist mig to be used for new construction and equipment. 
3 . 
ods. The Massachusetts Railroad Commissioners have approved the issue of capital 
San Francisco Cal Ske ids : | s capi 
am ting to $50,000, and first mortgage bonds to th ; 
Date ој Quotation— Apr., 1898, 18 d Taunton 3 reet Railway бошо ооа: io be сто шшш, 
сее не. 58, DI 300 Ху 1 v 118 i the road and the establishment of an electric power plant.“ 
erries 22221 It. . , , . w qd veeeses 
Geary St., Park & Ocean RR. Ist. intg. 53. 1,000,000 671,000 1921 A. & O. 102 The Philadelphia Times’’ of April 27 says: Frankford & Southwark Pas- 
Ма ч с n T 5 . 90990 8,000,006 1918 J. & J. 127 | 129% senger Railway stock—par $50—sold yesterday at #100, the highest recorded price. 
etropolitan у. VOe. со B a POCE E MEL M КЫЕК oue The stock now pays $14 a year. Beginning July 1 next the late will be $14.50. Aft 
Cable CO. Ist mtg. 68. 2,000,000 | 2,000,000 1918 А. с 1 AT Mn 50. er 
[onibus Cate бо RR. ты ite. бы. 350,000 350, 00 11912 m 2 i ine T that the amount will increase one dollar each year until it has reached $18 in 1903, 
mx & Ocean RR. lst mtg. 68. 79000 4 и J. & J. 110 | 115 at which it will remain. | 
Powell St. Ку....................... Ist mtg. ба. „0 700. 912 M. & S. 117 120 „„ » : { -— 
Butter St. Ry O0. iet mig. E. 5. 1,000,000 | 900,000 1918 M. & N. 10937 110 A syndicate headed by A. G. Danforth & Sons of Peoria, III., it is stated bas 
secured control of the Decatur gas plant, including all the property, franchises and 


tOontrolled by Market St. Ry. Co. 


Washington D. C. 
Date of Quotation—May 2, 1898. 


plant of the Decatur Light, Heat & Power Company, and also the Decatur Electric 
Company. The deeds were made out to Paul M. Bussy of Washington, Ill., who 
will hold the property in trust until the purchase is completed. 


Belt Ry. Co. dieci O0 * е mtg де. A 26000 155 J. & A 45 | .... : ч s | 
Columbia Ry. e mtg. бв, 0 iC A. & (15 | .... А notice of a mortgage by the Central Union Telephone Company to the Illinois 
Eckington & Soldiers’ Homo. mtg. вв. 200.000 200,000 1911 J. & D 95 100 aa vi av z . 1 à à 
Мо ошап RR. Co. . Coll tr. в 68. 500.000 500,000 1901 J. & J 1174] 119% Trust Savings Bauk Company was tiled in the Kecorder’s office at Cleveland, O., 
on the 25th ult. The mortgage is to cover an issue of bonds aggregating $1,600,000 
1650, 000 in escrow to retire Ist mig. bds. tedi БЕЗИ dh | ; | „600,000, 
1 llaneous on a permitted issue о $3,000,000. As the company is believed to have no property 
Date A May 2. 1898 in анон County some surprise was expressed that the paper was filed in Cleve- 
= EAS and. 
Bridgeport Traction Oo.. . .. Ist mtg. 58. 2,000,000 | 1.688, 0001923 | | | 
Buffalo (N. Y.) Ry. Co. . . Cons. mtg. 58. 5,000,000 | 8,513,000 1931 d ү 112 A mortgage securing an authorized issue of FI. 000,000 of bonds against the 
+Citizens’ St. К. (Ind'polis).1«t cong. m. 5 4,000,000 | 8,000,000 1933 M. & N 79 80 property of the Cicero & Harlem Street Railroad (Chicago) will run to the Equitable 
1 A ped ч 8,000,000 | 2,366,000/1932 M. & N. | 108 | 109 Trust Company of Chicago as trustee. The bonds will bear 5 per cent. interest, run- 
1 umbusa > a y......498 CONS. R. ов. 8,000, 2,261, 1932: : j . "t Я rp» . 8 ) > | Е 
Consolidated Traction (N. J.). Ist mtg.5s 15:000 000 18.365.000 13 35 ree 1 m P n 5 5 be made semi-annually, on 
ICrosst'n St. Ry. (Colu’s, O.). Ist mtg.g.58| 2,000,000 | 572,000 1843 J. & D. 72 pH КАО 8 will mature in forty years. 
Denver City Cable Ry. . Ist mtg. K. 68. 4,000,000 | 8, 800, 0001920 J. & J. Directors W W Kurtz, William Jay Turner and R. HI. Rusht f the Citi j 
ton. T ‘у Co... Con. m. g. 5s.| 4.00 'go2 : . So pesi. Jesus i d ' шуну, and E. H. Rushton o e Citizens 
Louiavilhe (K.) Ry. ти соте Mi eae: 390 4 реч 150 мо 1105 E Street Railway Company of Indianapolis вау: * Referring to circular issued by 
Minneapolis St. Ry. Ist cons. mtg. g. 5% 5 000 ооо 1.050, 0001919 J. & J. s. o Alfred C. Harrison and others, under date of April 19, 1595, respecting election of 
I No. Hudson Co. Ry.(N.J.).Cons.mtg. 58| 8,000,000 | 2,378,000 1928 J. & J. 100 104 directors of the Citizens’ Street Railway Compauy of Indianapolis, we desire to state 
Ho Hudson со а "m 59555 0606 1255 M. & N. 90 | а ор Dan is im used in said 1 . our knowledge or consent. 
O. udson Co. Ry. . 3.955 О. 68. 000 39,0001 du г, we be o say that w . х ! А : a 
Paterson (N. J.) Ry. . . . Cons. mtg. g. 68. 1,250,000 | 1,000,соо!1931 TD 107 108 о пог onal ath serve occ ыш idates for election as directors of said 
Recheater (N. Y.) Ry. .. .. . Iat mtg. 54. 8,000,000 | 2, 000, 00 1980 A. & O. 95 a 2 | ; 
Bt. Paul City 5 Е. 85 5,500,000 | 4.28, 000 l 7 89 92 The directors of the Erie Telegraph & Telephone Compauy at their meeting at 
8t. Paul Оу Ry. ...... iem 8. 1,000,000 1. O00. oo 1800 85 92% | Boston on Friday last declared dividend No. 58 of 1 per cent., payable May 16 to 


stock of record May 7. The stock books will be closed at noon May 7 and opened on 
Monday, May 16. On account of advancing years Mr. Levi Sprague resigned as 
president of the company. Mr. Charles J. Glidden, vice-president, was elected 
president. Mr. Sprague will continue as a member of the board of directors. 


А Boston syndicate, of which Messrs. Tucker, Anthony & Co. are the leading 
spirits, has purchased the Manchester (N. Н.) Street Railway, which is capitalized 
for $170,000 stock and $250,000 bonds. Messrs. Tucker, Anthony & Co. also own the 
Manchester Electric Company, which does a gross business of $125,000 a year and 
furnishes electric power to the street railway company. Mr. Saltonstall is president 
of the electric company and W. A. Tucker treasurer. It is not proposed to consoli- 
date the companies. 

The Fort Wayne & Belle Isle Railway Company of Detroit, having been suc 


ceeded by the Detroit, Fort Wayne & Belle Isle Railway Company, the new corpora. 
tion has filed a mortgage for $1,200,000 to secure 5 per cent. gold bonds due in April, 


1$1,000,000 in escrow to retire Ist and 


d mtg. bds. 
{$800,000 in treasury. Bonds guar. by 


Buffalo Ry. Co. 
§8760,000 In escrow to retire bonds of 


О. С. St. RR. Co. 


$37,000 in treasury. . 

$960,000 rea’ ved to redeem prior liens. 
20,000 in escrow. 

* With int’reat 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
/“! d p —— AE 


Boston, Mass. 
Date of Quotation—M sy 2, 1898. 


К ee Co gold cou deb. 5s. 301000 000 8,750,00) 1922 Su 10034 Ms 1927. 'lhenew loau will be used in part to refund the $345,000 of old first mortgage 
Pittsburg, Pa. шры. 1897 been subject to 5 at par since October 1, 1897, and in part to 

Date of Quotation - May 2, 1898 шеек EHS: CUS i e ре owners of acquiring the property. | 
Allegheny County Light Co.. .... 68. 500,000 | ...... 19110 J. & J. 106 ...... In a recent inquiry into affairs of the Terre Haute Street Railway & Electric 
Allegheny City Electric Light............ 48. 260,000 |  ...... 19318 A. O... Light Company, it was stated that $500,000 or $600,000 worth ot bonds һай been 
Westinghouse Elec. & Mfg. Co.Scrlp бв. 195,570 — . . M.&S. |... | oe £o d, increasing the debt by that amount, but of which there wasno entry inthe cash 
: books. А committee was appointed, of which Edward Brown of the First National 


—(May. 2, 1898 : : : 
Miscellaneous,—(May ) Bink of Chicago is chairman, to proceed with the investigation. 


Edison El. lig. Oo. N. York) Ist m. 5s.. Eire 5950 T sema 100 POM А 
Edison EL Ig. Co UN. М.) соп. mig 00 500 ткан IM ens The Brooklyn Heights Railroad Company (Brook! . Y.) bas made a con- 
EN Е сои У 17 2200009 оон ли е 115 112 tract with the BASION Beach Racing RE : complete change 
ai lle Co (RC шу. ..| 4,000,000 . 1923 F. & A, | во | 6l will be made in theoperation and equipment of the Sea View Elevated Bailroad 
Mo. Elec. Lt. Co. (St. Louts)...1st mtg. 6s. 500,000 , [1900] A. & O. AM Company. Гһе scheme of the Heights Company to operate the Sea View road авап. 
Mo. Elec. Lt. Co. (st. Louls)...2d mtg. бн. 600,000 өөө ‚ |1921 G rx... | e independent elevated system will be abandoned and the road will be run by elec- 
re deas tricity. An incline plane will be built east of the Boulevard on property controlled 


United Elec. Light & Power Co(N. Ү.)..| 5,000,000 
| TELEPHONE AND TELEGRAPH. 


by the Racing Association, and on this portion the trolley cars will run on grade to 
the terminal at Brighton Beach. The change will be made by June 15. It is in- 
t«nded ultimately to put the entire Sea View road on grade. The Heights Co. con- 
templates extensive improvements on its Sea Beach route. The Coney Island ter- 


Miscellaneous. SA b рее $ ; 

Date of Quotation— May 2, 1898. minal isin the Sea Beach Palace and a system of loops will be introduced. 
American Bel Telep pone. — көнөн Ша 1898 F. & A. 1005 104 A new traction consolidation which includes all the West End lines at Pitis- 
N.. & N.). Telep & Telg Ce. gen, nie levee |o c PII | toa | I burg, Pa., has been etlected, as we learn from the Allegheny “ Record.” The new 
Chesapeake & Potomac Teleph. Co. . .5s. INE Mens . 1911] J. & D.] 108%) .... company will bear the name of the West End Traction Company and will include 
MEE oe Passenger Railway, capital $1,500,000 and Ко, үле 
wi miles of track; Pittsburg, Crafton & Mansfield Passenger Railway Com , 
ALLIED INDUSTRIES. capital 8500.000 and $250,000 bonds: Pittsburg, Neville & Coraopolis Passenger > 
way Company, capital $100,000 and $100,000 bonds; Carnegie & Heidelberg Passen- 
Miscellaneous. ger Railway Company and the Pittsburg & Mt. Washington Railway Company. +0- 
provements costing about $250,000 will be started at once to extend the lines. bring 


Date oJ Quotation—May 2, 1898 
American Electric Heating... 588. 500,000 | 600,000 0. 15 .19 
Armington & Sima Eng. Оо. ......... veo*sssosca] — „461%. 00900090 о [.2....| огоо е е р — ooss»s 25 
Barney & Smith Саг Co.. . . . .. . 168 өсө ex... |1942] J. & J. 95 100 
Omboruodum Mfg. Co..... — seess a08. ee cepeces 0000000: 1904 M & 8. iee eves 
Worthing Pump O00... . . өө 11,000 | — d NES PET Weise 
tulis ominal, 


tie system to perfection, to secure better service and make the operation more eco- 
nomical. The capital stock of the new company will be $5,000,000, half of common 
and half of preferred stock. The officers are: President, John C. Reilly; secre 
tary, W. V. Callery; treasurer, William J. Burns; directors: James D. Callery, N. 
iN ү. Callery, Thomas S. Bigelow, John C. Reilly and William J. Burns. 
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Lotos for Investors. 


The Sixth Annual Report of 
the General Eleotrio Com- 
pany, which appeared last 
week, is generally looked 
upon as a great disappoint- 
ment. The glowing newspaper reports which this 
company bas constantly had published, tending to 
show its prosperity, and leading the stockholders 
to believe that an early settlement of back dividends 
would shortly be effected, has made the truth as set 
forth in its last annual report all the harder for the 
keyed-up stockholders to bear. Even the papers 
that have all along supported the General Electrio 
Company in its, to вау the least peculiar, policy are 
beginning to get their eyes open and are apparently 
gradually coming to look at the affairs of the com- 
pany from the standpoint of ELECTRICITY. Referring 
to the Sixth Annual Report, our contemporary the 
Electrical Engineer says: 

„We print elsewhere a full abstract of the General 
Electric Company’s report covering the year 1897. 
The striking feature of this report as compared with 
that of the previous year is the fact that the gross 
earnings were less by nearly $300,000 than those of 
the year previous, while the expenses were increased 
by more than $500,000. This showing is strong 
evidence of the fact that while the company may 
have been comparatively busy, the prices obtained 
must have been low." 

For once we heartily agree with our contemporary. 
There is not the slightest doubt but what the prices 
obtained must have been low, very low indeed—in 
fact in some cases amounting almost toa minus 
quantity. This we have claimed allalong. Why 
attempt to make a fair profit on eleotrical apparatus 
when а muoh greater return can more easily be 
made by the manufacture of stock ! 

With a view of giving our reader3 an idea of what 

some of the financial papers think of the General 
Electric Company's Sixth Annual Report, we pub- 
lish the following from the Boston News Bureau, 
whioh is usually very friendly to the Schenectady 
concern : 
The annual report of the General Electric Com- 
pany is a disappointment as showing a gross business 
of only $12,500,000 for the largest eleotrio maobin- 
ery concern in the world. We figure that if the 
prices for electrical apparatus that were obtained аз 
late as 1892, or the year following the consolidation 
and the formation of the present company, had pre- 
vailed last year, the gross business would have ex- 
ceeded $50,000, 000. 

‘Bhat a beggarly million a month for a $50,000,- 
000 concern, doing business all over tbe world, and 
spending $100,000 a year for stenography and type- 


General Opinion 
Regarding Sixth 
Annual Report, 


writing alone, gives a shareholder the oonsolation 
only of certainty that the business of the General 
Electric Company is on bottom at last. р 

„It was figured when the consolidation was made 
that net earnings of $5,500,000 were in sight for the 
General Electric Company, and that with control, 
through the patent situation, of the electric appa- 
ratus of the United States there would come the oon- 
trol in fi nanoing of all street railways, electric light- 
ing and power plants in the country, and that the 
business of the General Electric Company would in 
afew years be measured by hundreds of millions 
and ultimately pass that of the Standard Oil. 

„But the financial winds beat upon that ship and 
top sails were quickly blown away or folded in, while 
during the 1893 gale anchors, cables and sheets 
valued at $12,000,000 were thrown overboard for 
$4,000,000 in cash.“ | 

But what has occurred since? The Bureau says: 

„The ship was saved by almost superhuman work 
and everything is now in good financial trim, but 
there is no longer thought of rivaling the great in- 
dustrial concerns of the world, or even of controlling 
the electrio field.“ 

The methods then adopted by the General Eleotrio 
Company were intended to destroy the prospects of 
the limited legitimate business that was being done 
in the electrical industry by underselling all the 
independent companies, if necessary at a loss, and 
thus if possible run them out of business, with a 
view to making a good showing in gross earnings, 
It has been, however, impossible to carry on а busie 
at a ioss, even in conjunction with the manufacture 
of stocks and bonds, and the true condition of 
affairs is now apparent. Notwithstanding the 
aid of manipulators in stocks, and tbe reok. 
less efforts of importunate agents, the concern has 
been unable to pay any dividends, and is now in 
travail on the question of reducing its capital and 
reorganizing its whole financial system. 

Elsewhere in this issue will be found an accurate 
account of the annual meeting of the stockholders 
of the General Electric Company, held in Soheneo- 
tady on she 10th inst. As we all along predicted, 
nothing of any importance was accomplished, if we 
except a resolution which was passed to the effeot 
that the interests of the company demanded an ad. 
justment of the impairment of its capital, whioh 
means little or nothing. Probably the most im. 
portant feature of the meeting was the acknowledg- 
ment by Mr. Coffin that the value of the patents 
and franchises, which is placed at $8,000,000, was 
excessive and should be revised, 

It would seem very much to us as if the ‘‘ship ›? 
the Bureau refers to was now soudding under bare 
poles in a gale of wind with a high ssa running, all 
conditions pointing to disaster unless some way сад 
be devised for marooning the captain, 
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In an editorial which appeared in 
Garbage our issue of December 22, 1897, 
Destructors, we described in a general way a 
number of garbage destructor 
plants now in operation in England. We were in- 
debted for most of the information published at that 
time to Mr. A. E. Brooke Ridley of San Francisco, 
& practising engineer, who had just returned from 
abroad after having made a careful examination of a 
large number of these plants. At that time we 
promised our readers а more detailed description of 
the leading destructor plants in Great Britain at no 
distant date. In this issue, therefore, appears an 
illustrated article by Mr. A. E. Brooke Ridley describ- 
ing the three leading destructor plants in England, 
namely that of Shoreditch, Ealing and Oldham. The 
plant at Shoreditch, which has attracted considerable 
attention in this country owing to the faot of its be- 
ing situated in a vestry of London, is run on quite 
an elaborate and extensive scale, the steam produced 
by the use of the refuse fuel being utilized to gen- 
erate electricity for lighting purposes by the aid of 
what is known as the Halpin thermal storage system, 
which, as we described in our issue of August 25, 
consists of large iron cylindeis in which water under 
pressure 18 heated to a high temperature with a view 
to storing surplus energy or heat when the load is 
light to be drawn on during the busy hours, 

From Mr. Ridley’s article it will be seen that the 
destructor plants now scattered throughout Great 
Britain may be divided into three general systems 
as illustrated by that of Shoreditch, Ealing and Old- 
ham, Several refuse destractors, and among others 
that of Oldham, have been designed with a view to 
cremating dead animals that may be found in the 
streets. In this plant eight tons of town refuse is 
destroyed per cell every twenty-four hours, genera- 
ting a heat of approximately 1,400° Fahrenheit. 

In the United States а complete investigation 
would be necessary, according to Mr. Ridley, to as- 
oartain what saving a city would effect by installing 
a plant of this character. In most of the destructors 
in England the steam produced by the low grade fuel 
of a community can be made to generate sufficient 
eleotrio power to run all the arc lights necessary for 
illaminating the streets of that community. The 
labor cost of plants in various towns in England 
with which Mr. Ridley ends his article should be 
found extremely interesting, although these figures 
сап scarcely be looked upon as a oriterion or of 
especial valae in determining the cost of running a 
plant in this country, owing to the difference in price 

of labor in the two countries. 
^" тһе satisfactory and more or less remunerative 
method of disposing of garbage now in vogue in a 
number of cities of Great Britain should prove in- 
teresting to the New York authorities now that the 
question of garbage disposal has come up again, and 
at a time when there is some suggestion of return- 
ing to the primitive methods in use some four years 
ago, that of dumping the city refuse on Riker’s 
Island to ultimately decompose and become a publio 
nuisance by giving off foul odors. 16 might pay 
New York City to carefully examine into the de- 
struotor question before again deciding to use Riker’s 
Island as а dumping ground. 


& K + 
As the time draws near for the 


The holding of the summer meeting 
Northwestern of the Northwestern Electrical 
Convention. Association, no pains are being 


spared by the committee hav- 
ing in charge the arrangements to make the gather- 
ing 8 most pleasant and profitable one. Mr, J. M. 
Hill, chairman of the committee having in charge 
the summer meeting of the Association, and Mr. 
Thomas R. Mercein are at present in this oity ex- 
tending invitations to a number of bonorary guests 
in behalf of the oities of Duluth and Superior, in 
which two cities the Convention is to be held jointly. 


Mr. Thomas A. Edison, Professor Thomson, Mr. 
Frank Sprague, Mr. Nikola Tesla and Mr. Wood of 


the Fort Wayne Electric Corporation have been 


especially invited. The three first have-already 
accepted, and while Mr. Tesla and Mr. Wood have 
the matter still under consideration, it is thought 
that they will ultimately consent to be present. 

As we have already explained, some time ago, & 
Convention lasting three days will be held of board 
the spacious and commodious steamer Northwest. 
The party, including a large number of well known 
electrical engineers and a number of ladies, will 
leave Chicago on June 10, calling at Milwaukee for 
the Wisconsin delegates. The steamer will then 
proceed to Duluth, stopping on the way.at Mackinac 
Island, Sault Ste. Marie, Hancock and Houghton. 
Those present at the Convention will have an oppor- 
tunity of visiting the well known Calumetand Hecla 
copper mines while the ladies of the party sre being 
entertained by the ladies of Hancock and Houghton. 

A unique feature of the Convention on the steamer 
will be the establishment of a question box in which 
questions will be dropped and answered by experts 
during the session. Various topics of importance will 
be discussed, including arc lamps, lighting, meters, 
transformers, measuring instruments, boiler furnaces, 
boilers, engines and mechanical draught—in short al- 
most every topic of interest to the electrical engineer, 
central station man and manufacturer. Noted experts 
aud specialists who are prominently identified with 
the devices and subjects under discussion are ex pected 
to take part, which will go far toward making the Con- 
vention an exceedingly important one from a technical 
and scientific standpoint, One especially important 
paper to be read will be that of Mr. W. 8. Horry, on 
“The Reduction of Ores by Eleotrioity.“ interesting 
on account of the large available water power at both 
ends of Lake Superior and owing to the fact that 
immense deposits of magnetic iron and copper ores 
are to be found on both sides of the lake. 

No pains have been spared by the committee hav- 
ing charge of the Convention to make it not only 
one of the most instructive but probably the most 


pleasant and enjoyable meetings of the season. 


Owing to the large number of ladies who will be 
present, special entertainment for tbem has heen 
thoughtfully provided. The accommodations and 
menu will be of the very best, and in view of the fact 
that special railroad rates are to be made, the Con- 
vention will furnish an opportunity for a moss in- 
structive, pleasant and economical outing. 

Those desiring to avail themselves of this most 
enjoyable trip can obtain full particulars and state- 
room accommodation by addressing Mr. J. M. Hill, 
1,240 Monadnock Block, Chicago. 
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On May 5th, Judge Coxe 
of the United States Dis- 
triot Court at Utica, N 

Y., dismissed the suit 
brought by the Edison 
Eleotrio Light Company 
against the E. С. Bernard Company for infringement 
of patent No. 264.668 granted to Thomas A. Edison, 
September 19, 1882, for an alleged improvement in 
the compound winding of a dynamo, The Edison 
patent is now declared to be invalidated by a patent, 
No. 217,677, issued to Charles F. Brush for this same 
improvement. The object of the Edison invention 
is set forth in the specification as follows: ‘' The 
object of this invention is to produce means by which 

the addition or removal of translating devices in the 
multiple-arc circuits of a system of electrical distri- 
bution shall cause immediately a proper regulation 

of the current energizing the field-magnet of the 
dynamo-electric machine supplying such system, and 
this without the use of adjustable resistances, or of 
any mechanism whatever except the ordinary oir- 
cuit controllers of the lamps.“ 

The earliest date assigned for the conception of the 


Another 
Patent Decision 
Against the 
General Electric Co. 


Edison invention is August 18, 1879, whereas letters 
patent No. 217,677 were granted to Charles F. Brush 
on the 22d of July, 1879, or almost one month 
earlier. The machines made under the Edison pat- 
ent did not operate in a satisfactory manner, and 
moreover were never а Commercial suooess. Mr. 
Brush in his specifioation desoribes his invention as 
follows: My invention relates to dynamo.eleotrio 
machines and has for ita object the maintenance in 
such machines of а magnetio field while the machine 
is running, whether the external oircuit is closed or 
open.“ 

The Brush dynamo was principally intended for 
use in electroplating devices. A number cf these 
machines were built and were sucoesafally operated 
long prior to tbe date of the Edison application. The 
defence set up was laok of novelty and invention 
and non-infringement.  Aotion was commenced as 
far baok as December, 1893; it was argued February 
8, 1898, and was finally submitted March 9, 1898, 
The record contains some 2,453 printed pages. 

The suit in question came about by reason of the 
E. G. Bernard Company having purchased from the 
Siemens € Halske Company a plant whioh they in 
turn sold to the U.S. Government for use in the 
Watervliet Arsenal at Troy, N. Y. The suit was 
defended by the Siemens & Halske Company through 
their able attorneys, Меввгв. Barton & Brown of Chi- 
cago, and Mr. Seward Davis of Knox & Davis, New 
York. Great credit is due the learned counsel for 
their untiring efforts in hunting up and forcibly pre- 
senting the evidence. 

The decision just rendered is very far-reaching, as 
the General Electric Company, which controls the 
Edison patent, bas sought to extend the scope of the 
patent to include in its broad olaims any dynamo 
having a compound winding of its field magnets, 
whether separately or self-exoited, in combination 
with any translatorsin multiple-aro, whether lampe, 
motors or electroplating baths, 


Under the Searchlight. 


Notes and Comments on Various Topics. 


HUDsox MAXIM, the inventor of explosives, who 
has offered to the United States Government his free 
services and all his inventions free of royalty for the 
building of a torpedo oruiser to cost $5,000,000, says 
the boat he has in mind could destroy every Spanish 
warship which it might encounter. Dewey want 
such a cruiser? 
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AN electrician of Fort Wayne, Ind., is said to bave 
invented a new system of turning down incandescent 
lamps. The apparatus as described consists of an 
arrangement of nine resistance coils so fixed that опе 
or more of them may be thrown into the cirouit and 
by increasing the resistance in the outside of the 
lamp reduce the amount of current passing through 
the filament. 

* NK ** 


THE whole of the Lower Bay can now be illumi. 


nated at night by means of a 400,000 candle-power 
searchlight located at Fort Hamilton. It was tried 
a few evenings ago for the first time and the light 
showed up everything, even below Sandy Hook. 


% & Ж 
PROBABLY the largest order for cruisers ever placed 
at one time was recently given hy Mr. Marous 
Nathan when he instructed a firm to deliver within 
one week a gross of war ships to be used in illustra- 
ting submarine mine explosions in Madison Square 
Garden. - 
& & + 
THE Chicago Times-Herald contends that if Victor 
Hugo was right in saying ‘‘ Every man is the son of 
his own invention Dr. Gatling must be а son of a 
gun. 
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FIRST WEEK OF THE ELECTRICAL EXHIBITION. beimon genan sn sco ar r 


MANY NEW AND STRIKING FEATURES ADDED. 


Firing Submarine Mines by the Marconi System Attracting 
Wide Attention—Throngs of People Present—At- 
tractive Company Exhibits. 


The Electrical Exhibition which has now been 
running a week is, like a good wine, improving with 
age. During the first few days, in spite of the gigan- 
tic efforts made by the management, a number of 
exhibits were unfortunately not in place owing to a 
combination of unforeseen events, sucb as strikes, 
etc. At the present time, however, a large number 
of special features are in working order and are 
drawing large crowds both afternoon and evening. 
Ап excellent band of music tends to enliven things 
greatly by frequently playing patriotic airs. This 
Electrical Show, which by the way is but the second 
exhibition of the kind ever given in the city, comes 
before the public with the most complete and exten- 
sive display of electrical and kindred machinery and 
apparatus that has ever been presented in this coun- 
try. Electricity is here demonstrated in all its uses 
and advantages, and men of experience are in charge 
not only of every detail of the Exhibition but ale 
responsible for its success. 

Mr. C. O. Baker, Jr., the President of the Exhibi- 
tion Company, Mr, Mareus Nathan, the General 
Manager, whose experience in the previous Electrical 
Exhibition has been the ground work for the success 
of the present enterprise, and Mr. T. C. Martin, the 
Chairman of the Auxiliary and Educational Com- 
mittee, are all hard workers, and what they do is 
done with method, precision and earnestness. The 
New York Electrical Society, the oldest Association 
of the kind in the country, are spousors for the Ex- 
hibition, as it is given under their auspices, and this 
Society represents in integrity and progress the 
vital electrical interests of the country. The Sta- 
tionary Engineers, of which there are at least 5,000, 
as stated last week, will make the Madison Square 
Garden their headquarters aud place of meeting dur- 
ing the month, and this organization represents the 
Western, Middle and the New England States, with 
intelligent and practical men who are continually in 
touch with new inventions and the improvements 
that are being made. 

The magnificently illuminated tower high up on 
the great building is typical in its beauty and radi- 
ance of what is spread below, where eleotricity in its 
many forms of operation and development appeals to 
the interest, the taste or the curiosity of the specta- 
tor. Hereareshown an electrical effect entirely new 
in the illuminated cascade; the illuminated fountain 
designed by Thomas A. Edison, Jr.; the tank in 
which is viewed the explosion of submarine mines 
and the destruction of boats by the Marconi system; 
the Edison ore extractor, a working model of which 
can nightly be seen; the Moore illuminated chapel 
with vacuum tube light; the exhibit of R. Thomas 
& Son Co., in which the paradox is exemplified that 
while 1,700 volts of electricity cause certain death, 
100,000 would scarcely produce a tremor; 4,000 elec- 
trical fans in operation; a generating plant with a 
600 horse-power boiler and engine to match which 
were installed in less than nine days when similar 
work ordinarily occupies а month; an exhibition of 
engines adopted by the U. S. Government; a thea- 
trephone by which visitors to the Exhibition can 
enjoy not only the performances going on in New 
York theaters, but those as far off as Milwaukee, 
Wis. These are but a few of the extraordinary feat- 
ures of the Exhibition, Wherever one turns his 
eye, it will meet some object of interest. There is 
во much to be studied and enjoyed that discrimina- 
tion would be inexpedient, 


The generating department is a marvel in its way. 
The main floor is filled with exhibits which are of 
special value, "The Concert Hall has a remarkable 
display of historical tableaus designed by Dr. Park 
Benjamin, and in the Assembly Room the illuminated 
chapel is shown. There is something for everybody 
in the building to see and enjoy. The telegraphic 
contests to take place this week, the lectures on 
scientific subjects, all make up an exhibition that 
only New York can support and to which every 
other city in the Union is glad to pay tribute. 

The experiments by wireless telegraphy by the 
Marconi system and others arearevelation. A year 
ago but very few people were aware of the fact that 
it was possible to signal through space without the 
aid of wires. Last summer h»wever Mr. William 
Marconi, a talented young Italian, following in the 
pathway of Lodge, Branly and other experimenters, 
found that it was possible to transmit signals through 
space to a distance of over ten miles. Mr. Marconi 


placed about a half inch from each of the Jarger 
ones. The secondary terminals of the coil being 
attached to the smaller balls the sparks wil! pass 
across between all of the four balls, and these sparks 
passing in this way produce violent electrical oscilla- 
tions which in turn generate invisible electric 
waves which go out into space in the form of ever- 
increasing spheres, sometbing in the same manner as 
the ripple in a pool of water widening if a pebble is 
dropped in. These spheres have the power of pass- 
ng through almost any material, the walls of a 
builing or a crowd of people presenting no appreciable 
mpediment to the passage of the waves, 

Located in the center of tbe north gallery is a 
Clarke receiver, the most essential par& of which is 
known as the coherer. The latter is a most interest- 
ing piece of apparatus and consists of a glass tube in 
whioh are fitted two sliding plugs of metal, во 
arranged that the distance between them in the 
center of the tube is adjustable, the space between 
the plugs being filled in with a prepared metallic 
powder. This powder when lying in its normal 
condition presents a very high resistance to the pas- 
sage of the electrical current, often amounting to 
20,000 ohms. When the electrio waves from the 
transmitter strike this little coherer its resistance in- 
stantly decreases, often reaching as low a point as 
six or seven ohms. This enormous decrease in re- 
sistance allows the current from the single cell of dry 
battery to pass through the magnet coils of a tele - 


WILLIAM MARCONI AND HIS WIRELESS APPARATUS. 


accomplished this wonderful result by making some 
alterations in well known apparatus, and also by 
using at the transmitting and receiving stations a 
perpendicular wire suspended from a point high in 
the air; but while Marconi has accomplished much 
it has been left for the American inventor to improve 
and place upon the market apparatus which is suit- 
able for practical use without requiring the constant 
attention necessary with the Marconi system. 

Mr. W. J. Clarke, the well known electrical en- 
gineer, is the inventor of this new system, and the 
exhibit of his company in the Madison Square 
Garden certainly pays a high tribute to Mr. Clarke’s 
inventive ability and business management. 

In the center of the south gallery is placed the 
transmitter, which is contained in an insulated glass 
show case, and consists of a suitable storage battery 
which is connected to a spesially constructed induc- 
tion coil placed immediately above it, the current 
from the battery first passing through an automatic 
circuit breaker placed in front of the battery. 

The circuit breaker takes the place for exhibition 
purposes that a telegraph operator would when 
repeatedly calling. 

This, however, does not complete the entire trans- 
mitting apparatus, as the secondary terminals 
of the coil are connected to what is known as the 
tí Clarke Electrical Osocillator," which consists of 
two large brass balls placed about a quarter of an 


— 


graph relay which is placed in circuit with the 
coherer. The relay magnets by their magoetism 
then pull up the armature, and this armature in its 
turn makes an electric contact which closes the 
local circuit of the apparatus, and clicks an ordinary 
telegraph sounder, rings a large vibrating bell, fires 
a cannon or mine, starts or stops a steam engine, or 
in fact can be made to accomplish anything that we 
wish in this direction. When the waves have acted 
upon the powder in the tube it still remains at its 
low resistance point, and therefore it would be im- 
possible tosend more than the one signal were it 
not for the {ао that at the same time that the relay 
armature closes the local circuit it also throws a 
strong battery courrent through a pair of magnets 
which operate a vibrating hammer. This hammer 
continually vibrates against the glass tube as long as 
the local circuit is closed, The tappings of these vibra- 
tions against the tube tend to shake up the powder 
and cause it to return to its former high resistance, 
but as long as the waves are coming in from the 
transmitter the filings are not perceptibly affected 
by the tappings. The instant, however, the waves 
cease coming, the tappings shake up the filings, 
and they immediately return to their high resist- 
ance, when the local circuit is instantly opened 
and the telegraph sounder gives its up click, or if a 
bell is used it instantly ceases to ring. 
Mr, Clarke’s exhibit is so perfectly adjusted that 
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в large) six-inch vibrating bell placed in the case tions. There is said to be 125,000 of these traps now L. Katzenstein & Company of New York City, 
containing the receiver is continually ringing oub in use. 


the Morse signals N. Y., N. Y., N. Y., and attract- 


ing considerable attention. 

The special feature around 
which’ ‘crowds congregate with 
curiosity is the large tank in the 


З 


center of the Garden in which . 


four times, each day Mr. Clarke 
blows up a miniature war ship, 
which is reduced to splinters by 
the mere pressing of a button on 
the transmitter in the south gal- 
lery, no connection whatever be- 
ing made!'between the trans- 


mitter and the tank. A coherer, l 


however, in circuit with a bat- 
tery, is placed at the edge of the 

tank, connected with a short 
wire running; upward into the 
air. 

COMPANY EXHIBITS. 
Among the operating exhibits 
in the basement of the Exhibi- 
tion that of the De La Vergne 

Refrigerating Machine Company 
of New York is unquestionably 
one of the most attractive. 
This company is showing in oper- 
ation two of their Hornsby- 
Akroyd patent safety oil engines, 
one of 4 the otber of 32 horse- 
power. The former is employed 
in running a small dynamo the 
current from which is utilized 
by the company for general il- 
laminating purposes and for 
producing an extremely agree- 
able scenio effect. At the back 
of the exhibit on either side isa 
colored panel, one showing a 
tower on a rooky sea coast, the 
other representing à bandsome 
oountry dwelling. By manipu- 
lating a set of switches there 
appears at the top of the tower 
rays from a miniature search- 
light which, throwing ite light 
over the water, reveals to the ob- 
server a ship heretofore invisi- 
ble, Тһе panel on the left, by 
the closing of another switch, 
reveals the interior of the coun- 
try dwelling brilliantly illumi- 
nated. The 4 horse-power engine 
оп exhibition is a type which is 
being very generally adopted by 
the U. S. Government to generate 
current for the purpose of firing 
submarine mines. ‘The larger 
engine is also being used by the 
Government for operating search- 
lights. Altogether, the De La 
Vergne exhibit is instructive, 
tastefully arranged and band- 
somely gotten up. 

Tbe Borne, Scrymser Company, 
well known manufacturers of lu- 
bricating oils, have an attractive 
exhibit on the 276b street side of 
the basement. Many different 
grades and kinds of oils are 
shown in beakers tastefully 
arranged upon a table. 16 is also 
the intention of this company to 
show an oil barrel illuminated 
by incandescent lights. 

The Wm. S. Haines Company 
of Philadelphia sre exhibiting 


their well-known Heintz steam trap, applicable to 
marine work and steam-beating pipes of all desorip- 


ples of their high grade oils. 


manufacturers of the well-known sectional self. got. 


The Vacuum Oil Company of Rochester, N. Y., ing metal packing, have an exhibit located on the 
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are located in the basement and are exhibiting sam- center aisle in the basement which should oer tainly à 


attract the attention of the stationary engineers. 4 
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GARBAGE DESTRUCTORS. 


BY A. E. BROOKE RIDLEY, 
San Francisco, Cal. 


The providing for the health and well-being of the 
population in towns and cities places heavy expenses 
upon the municipality. Among these expenses may 
be mentioned those for furnishing water and light 
and the removal of sewage and garbage. 


Recently the attention of European municipalities - 


has been specially called to reducing the expenses 
resulting from the necessity of repeatedly gathering 
and removing the refuse from households. Health 
experts finally decided that no method was so sa'is- 
factory as destruction by fire, and it was the custom 
to burn the refuse up immediately, mixing it with 
some more combustible fuel. It has lately been 
demonstrated that, providing the furnace was prop- 
erly constructed, this refase would burn without the 
addition of coal or other fuel. It was but a step 
irom this to endeavor to utilize the heas that was 
going to waste, thus providing power for the opera- 
tion of sewage pumps or electric light works. 

The designers of these plants had to contend with 
two difficulties, the first of which was the fact that 
acertain amount of refuse had to be collected and 
burnt each day, and second, that this regular con- 
sumption would necessitate a steady instead of an 
intermittent production of steam, while, especially 
in the case of electric light works, a very heavy pro- 
duction of steam would be required for the three or 
four hours out of the twenty-four and very little at 
other times. Two methods of minimizing this 
difficulty were employed: one, that of storage bat- 
teries, and the other by a system of storing steam. 
Both these systems are in use in the Shoreditch plant 
and the storage battery one in the Oldham plant in 
England, 

There are three principal systems of destructor 
plants, one system being used at Shoreditch, a dis- 
trict of London, the second at Ealing, and a third 
at Oldbam. 

In the Shoreditch plant a destructor cell is placed 
on either side of the boiler (Fig 1). In this system the 
refuse brought in by carts is dumped into a trolley 
саг, then raised by an electric hoist (Fig. 2) to a plat- 
form on top of the cells, from whence it is run by 
electricity to the openings of the hoppers and dumped 
into the cell beneath. This system necessitates the 
consumption of a portión of the power generated in 
the operation of the electric power and also two crews 
of men. 

In the Ealing system the boilers are plaved back 
to back and the refuse is taken up on top of the cells 
on an inclined roadway. 

In the Oldham plant the cells are all placed along- 
side each other, opening into а common flue, the 
heat from each cell augmenting the heat passing 
through the flue. At the end of this flue is a heated 
chamber, in which all partioles which may escape 
from the cells become lodged, and which further, by 
its intensity, entirely deodorizes the products of 
combustion. It has the further advantage of con- 
suming anything that is too large to be put into the 
cells; for instance, dead horses and other animals are 
entirely destroyed after being a short time in the 
chamber. From this chamber the heat passes under 
the boiler or boilers to the stack; and it is worthy of 
note that no objectionable smell resalts from this 
system. A steam injector system is employed to in- 
crease the combustion. 

The illastration marked Fig. 3 shows a sectional 
elevation through one cell of the Oldham furnaces. 
Ав may be seen, the refuse is brought in by the town 
carts to an elevated roadway and from this is tipped 
on to а collecting platform adjacent to the furnace. 
The door through which the refuse is fed is on thia 
side and opens directly on to an inclined ''dead- 
plate" which in this particular case is of masonry. 
The door at the other side of the furnace is for 
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clinkering. The furnace bars form a continuation 
of the dead-plate and are also inclined to assist in 
feeding the fires. The dea?-plate and furnace bars 
form the floor of a masonry cell which is arched at 
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the cells from the back, the fireman in front raking 
the refuse forward as he requires it. 

The sucozss or failure of all these plants is de- 
pendent on the cost of operation and the oharacter . 


FIG. 1. — DESTAHUCTOR CELLS AND BOILERS AT НОВ: ТСИ, 


the top and has above it a masonry chamber. The 
whole is usually coustrueted of brick or some refrac- 
tory material, whilst the entire structure is held 
firmly tcgether by iron buckstaves. 

The whole electric system of the town is operated 


of the refuse supplied. Fur instance, where fuel 
was cheap and the weather wa: sufficiently cold to 
necessitate a large number o' household fires, the 
o nders collected generated a large amount of heat. 
On the other hand, а good deal of tbe vegetable 


F1iG.9.—ELEocIRIO LIFT FOR REFUSE AT BHOREDITCH. 


by this plant, no coal being used, the storage battery 
carrying the peak of the load. The refuse is brought 
in on a slightly inclined platform to the back of the 
cells and is then dumped down and shoveled into 


refuse is almost non-heat-producing. 

In the installation in any town in America of a 
garbage destructor plant a complete investigation 
would have to be made of the conditions roling be- 


— 
us 
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kore any estimate could be made of the saving that a nearly as possible of the same dimensions, capacity not economical, and as the current efficiency always 
city would make in installing a plant of this char- and state of charge, then two cells may be placed in decreases as the discharge rate increases, it is found 
aoter. opposition (poles of like polarity joined together) that the normal current efficiency seldom exceeds 90 
The practical work at Oldbam bas proved that and their joint resistance may be measured by the percent., and averages about 85 per cent, 
eight tons of town refuse, including the market ordinary Wheatstone bridge method. If the cells be As the normal discharging electromotive force of a 
sweepings and dustpan contents, is destroyed per exactly similar, then one-half the resistance indicated lead secondary cell never exceeds 2 volts, and as an 
cell in twenty-four hours, and the heat that is ob- will represent the resistance of each cell. _ electromotive force of from 2.4 to 2.5 volts is required 
tained is approximately 1,400? Fahrenheit. A far more reliable and accurate means of ascer- at its poles to overcome both its opposing electro- 


The labor cost of plants in various towns in Eng- taining the internal resistance of cells is the differ- motive force and its internal resistance, there is 
clearly an initial loss of 20 per cent. between the 


energy required to charge it and that given out dur- 
ing its discharge. The normal discharging potential 
seldom exceeds 2 volts, and as this pressure is con- 
tinually being reduced as the rate of discharge in- 
creases, it follows that an energy efficiency of 80 per 
cent. can never be realized. Asa matter of fact, a 
maximum of 75 and a mean of 60 per cent. is the 
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Му ТУСЕ т. . — c : NS SE... usual energy efficiency of lead-sulphuric-acid storage 

\ AN cells. 
nae What the ordinary commercial man will be most 
interested in are tests which give him reliable in- 


formation as to the cost of the up-keep and life of 
the battery; alao data as to the initial cost and as to 
the mode of it doing its work. Such information 
cannot be obtained in a laboratory and has to be 
obtained by actual trials. 

Perhaps a short description of one or two of the 
present applications of secondary batteries for pro- 
land may be given approximately as follows, wages ential method, as expressed by the following for- d ud E MIS RUE M RES. idc 
aaa а - thn ary te vede pot apon be nin 

: : 6 r= R roads by the London Electrical Cab Company may 
cents; Leeds, 12 cells, 19} cents; Bradford, 12 cells, D be looked upon as a pioneer enterprise, and its de- 
19) cents; Warrington, 2 cells , 23 cente; Toxteth pore у is the resistance required, D апа D/ are the velopment will be watched with the closest interest 
Park, 6 cells, 25} cents; Liverpool, 12 cells, 253 values of deflections obtained on a high- resistance by all those concerned. | 
cents; Dewsbury, 2 cells, 277 cents. sensitive galvanometer, and R expresses the value of In appearance the London electric cabs are similar 

—— M a small but known resistance, used as a shunt. to the ‘‘coupé’’ type of horse vehicle. The inside 


SOME RECENT IMPROVEMENTS IN ACCU- When making tests by this method, a high resist- is upbolstered in leather, and the comfort of the 


MULATORS AND THEIR APPLICATION а potential galvanometer should be used, and passengers seems to have been studied in every way. 
» one whose scale readings are either of uniform value At night the interior is lighted by an electric lamp, 
TO TRACES OE DUIS AM MUS or whose tangents are strictly proportional to the while the outside is rendered resplendent by two 


angle of the deflections. To determine r we have to brilliantly-lighted side lamps. 
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Fig. 3.—SEcTION TuROUGH ONE CELL OF OLDHAM FURNACE. 


BY J. T. NIBLETT. obtain a deflection, D, when the cell is on open cir- The driver's seat is in front, and is placed much 
: cuit, and then obtain another reading, D/, when the іп the same position as in the ordinary four-wheeler. 
( Concluded from page 246.) cell is shunted by К, then by the“ formula given the The dashboard is rounded instead of being flat, and 


To acourately test a storage cell is no easy matter, internal resistance may be ascertained. The shunt this tends to give the vehicle a less angular aspect 
and unless great care is exercised very fictitious resistance R should be small in comparison with the tban it would otherwise have. Immediately in front 
results may be obtained. A laboratory test as a galvanometer coils. Good results may be obtained of the driver, the starting, stopping and steering gear 
preliminary may be very well, but for practical re- if the resistance of the galvanometer is, say, 5,000 is placed. The battery used is a special Faure-King 
sults such tests should not be relied upon. Testing obms, and the shunt not more than 1 to 5 ohms. type, and is supplied and maintained under contract 
under actual working conditions and for an extended The total current or energy capacity of a storage by the E. P. S. Company. The plates used are thin, 
period is the only reliable means of ascertaining the cell is the maximum amount of current or electrical and to prevent the active material being washed“ 
capabilities of cells intended for traction work. energy which it is capable of storing, without refer- out, the surfaces are covered with a layer of silicated 

We have already shown that no one type of cell is ence to any loss that may occur by it being allowed asbestos held in position by thin sheets of perforated 
zapable of doing all the very varied kinds of work to remain idle, nor does it take into account the rate vulcanite. The whole of the cells are mounted in a 


3eeumulators are now called upon to do. Before or manner of its discharge. tray, which isslung underneath the cab by four sus- 
building up a battery it is, therefore, wise to ascer- The working current or energy capacity is that pending links. These links are supported by springs 
tain definitely the class of work it is intended to do, amount of current, or electrical energy, which can under compression, and as an extra safeguard against 
and construct accordingly. | be obtained from the cell at any specified rate of vibration the ordinary carriage springs again sup- 


To obtaiu a capacity test by discharging through discharge. When estimating this, the discharge is port the battery tray. The total weight of the bat- 
a constant resistance, noting the fall of current and always stopped as soon as the cell ceases to do useful tery is 14 owt. The total weight of the complete 
potential, is quite easy of manipulation, andismuch work. The working capacity of storage cells may vehicle, inoluding driver and its fall complement of 
used when comparative tests only are required. A vary between very wide limits. passengers, is approximately 30 owt. The eleotrio 
more reliable method, however, is to discharge ata The absolute current or energy efficiency of an motor used is one of the Johnson-Lundell type with 
constant current, stopping when a prescribed fall of acoumulator cell is the ratio between that amount of double windings on both fields and armatures, and is 
potential occurs. For traction work, where a uni- current or energy put into it and that obtained bya capable of developing at normal speed about 3 HP. 
form output for a given number of hours is required, total discharge, without reference either to its rate The motor, which is placed in the hind boot, is con- 
it is very much the best plan to take the capacity of of charge or discharge or to the time allowed to nected by gearing to a oountershaft and thence to 


the cell in terms of watt hours. Under these cir- elapse between these operations. the back wheels by an endless chain. This driving 
cumstances the discharging rate in watts must be The working current or energy efficiency of astor- chain is of the Renolds laminated type. The 
kept constant. Testing for local action, noting the аре cell is the ratio between the value of the current sprocket arrangement usually employed is dispensed 
effect of high rates of charge and discharge, are more ог energy expended in the charging operation and with, and as the chain runs on the pinion and chain 
serious matters and require carefal. manipulation. that obtained when the cell is discharged at any wheels with some side play it is worn evenly and is 
The internal resistance of a cell depends upon the вресібей rate. | found to retain its efficiency until it is completely 
total active surface area of the opposing plates, the In a lead storage cell, if the surface and quantity worn out. 
nature of the el-ctrolyte and its condition and tem- of active material be accurately proportioned, and if The starting, stopping and back driving arrange- 
perature, and the distance between &һе plates. the discharge be commenced immediately after the ments are of simple construction. On the left hand 
There are many methods for determining the in- termination of the charge, then a current efficiency side of the driver's seat a lever liandle is placed; 


ternal resistance of batteries. If the cells be as of as much as 98 per cent. may be obtained, provided when starting, the lever is pushed forward and by а 
the rate of discharge is low and well regulated. In  stepping-up arrangement the more forward the lever 


em tore the Self-Propelled Traffic Association, 5 А 
u E March 20, 1898. Ре practice i$ is found that low rates of discharge are ів pushed the faster moves the vehicle. Drawing 
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back the lever slackens speed, and when drawn 
beyond a stationary point the carriage runs back ward. 

One of the chief novelties claimed for these cabs is 
the double winding of the electric motor. By adopt- 
ing this system great economy of battery power is 
eaid to be effected. The starting lever on its first 
outward step connects the two armature windings 
апа the two field windings in series, a small resist- 
ance being also thrown in. The second step outs the 
resistance out. The third places the armature coils 
in parallel, but leaves the field coils in series, The 
fourth aud final step places the field coils in parallel 
and gives the vehicle its maximum speed. The first 
step is only used for starting. When the lever is 
brought to the second, third and fourth steps, the 
cab attains speeds of 3, 7 and 9 miles per hour re- 
gpectively, By tbe employment of the stepping up 
and down arrangement tbe cab is brought under 
complete control, whilst the reversing meohanism, 
in addition to a foot-brake arrangement which is 
fitted, enables stopping апа backing operations to 
be more quickly carried out than would be possible 
in a horse-drawn vehicle. 

The current from the accumulators is made to pass 
through a switch attached to the foot-brake, so that 
whenever the foot is applied to the brake the current 
is disrupted, thus avoiding all possibility of damage 
to the motor should the oab be brought to a stand- 
still while the current is still on. As another safe- 
guard, the driver of each cab is supplied with a 
special key-plag, which he carries about with him. 
This plug is used as a switch, and makes or breaks 
the battery circuit whenever it is inserted or with- 
drawn, the obvious advantage being that if the 
driver leaves his cab, taking the key with him, it is 
impossible for anyone to tamper with or start the 
vehicle. 

The arrangements for taking out, reinstating and 
charging the batteries are not at all complicated, 
According to the present arrangements the charging 
is only done at the company's charging station. The 
cabs are run over а hydraulio table on whioh a tray 
of cells is wheeled, the tray being brought out on a 
light trolley. The table is now raised until the bat- 
tery is brought into its right position for attachment 
to the suspending links, When fixed the table and 
trolley are lowered and the oab is free to propel 
itself away. For removing the discharged batteries 
the reverse operation takes place. When removed 
the battery is placed on a second trolley and is run 
into its proper charging position. While oharging, 
one of the condactors runs direct from a common 
return to the battery. The other conductor carries 
the current through a variable resistance used for 
regulating the amount of ourrent flowing, and also 
through an amperemeter which indicates accu- 
rately the rate at which the charge is being given. 
The batteries in all cases are joined to the charging 
source separately, and each has its own regulating 
and measuring arrangements, thus ensuring ап 
effectual charge. 

It is said that to remove an exhausted battery and 
reinstate a charged one does not ocoupy more than 
five minutes, much less time than is required to take 
out and put in а fresh horse in an ordinary cab. 

The battery consists of 40 cells, and as previously 
stated, it weighs complete about 14 owt. The 
Capacity of each cell is 170 ampere hours at a normal 
discharging rate of 30 amperes. The eleotrical pres- 
sure at the battery terminals is 80 volts. Thus the 
battery has a storage capacity of 13,600 watt hours 
ata discharging rate of 2,400 watts, or about 31 
electrical HP. When fully charged the battery is 
said to be able to run the cab a distance of 50 miles 
over the ordinary London streets. The mean our- 
Tent drawn from the battery when on a level road is 
30 amperes, on rougher roads from 40 to 45 amperes 
is required, while climbing steep gradiente the cells 
are called upon to give as much as 120 amperes. 
The motor, although constructed to give a normal 
output of 3 HP., is capable of a maximum of 4 HP, 


without unduly heating, so that a margin of 25 per 
cenf. is obtained for eventualities. 

In New York some electric hansom cabs have re- 
cently been put on the roads. The cabs are made by 
the Eleotrio Carriage & Wagon Company. In some 
respects they resemble our London hansoms, but the 
vebicles are fitted with four wheels instead of two. 
The back wheels are used for steering and the front 
for driving. The chief feature of this оар is that 
two motors are used, one for each of the driving 
wheels. By employing two motors, various varia- 
tions of speed can, of course, be obtained by running 
them in parallel or series; and by having each wheel 
under separate control quicker turning power of the 
vehicle oan probably be obtained. This is doubtless 
the object the designers of the New York hansoms 
had in view, although it is very problematic if any 
real advantage i8 gained by such an arrangement. 

The New York cabs are said to weigh 3,000 Ibs. 
Each motor develops 1} НР. with 75 volts, and at a 


speed of 800 revolutions per minute. This repre- 


sents a speed of 8 miles per hour for the vehicle. 
The battery used consists of 44 cells placed in trays 
containing 11 cells in each. The four sections are 
placed in a receptacle in the rear of the vehicle. No 
loose terminals are used, contact between the sec- 
tions and other parts being established by means of 
plates and contact springs. Each cell contains 
three plates of the chloride form, and they have a 
useful capacity of 100 ampere-hours when discharged 
at 21 amperes—the normal rate. The whole battery 
weighs 900 Ibs. Speeds varying from 4 to 15 miles 
per hour can, it is said, be obtained with varying 
battery discharges of from 12} to 40 amperes. 

L'Electrique Socicté Anonyme of Brussels have 
recently introduced an electrically propelled dog- 
cart. In this vehicle, and according to the usual 
practice, the battery cells are placed underneath the 
seats. Forty-eight cells of the Planté type, having 
8 capacity of about 75 amperes, are used, The total 
weight of the battery is 850 Ibs. The motor is 
wound with the coils of the fields and armature in 
series, and it weighs about 260 Ibs. A speed of 1,750 
revs. per minute is attained with a battery discharge 
of 21 amperes. The motor is connected to the driv- 
ing wheels by reducing gear and chain bands, while 
differential movements of the driving wheels are ob- 
tained by the use of an intermediate olutch. 

The dog-cart has four wheels and is made to seat 
four passengers, including the driver. The carriage, 
including batteries, motor and gearing, weighs com- 
plete about 2,500 lbs. The maximum speed is 10 
miles per hour, and at this rate it is stated a distance 
of from 40 to 50 miles can be traveled with one 
charge of the battery. 

As а means of regulating speed in a self. contained 
motor-car, actuated by batteries, two methods are at 
present in vogue. The first is by splitting up the 
battery into sections by a suitable commutating 
arrangement, thereby putting the seotions either in 
geries or parallel as required. The objection that 
may be raised to this plan is tbat tbe cells may be 
unequally discharged. A more practical method, 
and one adopted on the London cabs, as explained, is 
using the battery as a complete unit, and obtaining 
the various speeds by commutating the coils in the 
fields and armatures of the motor. 16 is possible 
that some method may be adopted by which the 
motor may be run at constant speed, while the speed 
variations in the car are obtained by suitable gearing. 
According to present practice the motor, when start- 
ing the vehiole, is running slowly, and therefore in 
its most inefficient condition. If the constant speed 
idea were utilized, the motor might be of smaller 
power, and it could also be run at a higher and more 
uniform efficiency. 

As regards the prevailing method of connecting 
the motors to the driving wheels by the system of 
gearing, probably with our present knowledge it is 
the best that can be done. Some way of dispensing 

with gear and running direct will probably be de- 


vised. If this could be done, not only would i$ 
lead to great economy in working, but i$ would 
greatly add to the comfort of the passengers. When 
riding, for instanoe, in one of London’s electric cabs, 
in addition to the hum of the motor, which is not at 
all unpleasant, one’s ears are assailed by the olank- 
ing and rattling of the gearing and chain. If direot 
running or some more silent method of gearing 
could be devised it would be a desirable improve- 
ment. Improvements in the wheel tires will 
doubtless be made, and such improvements would 
tend to reduce road friction and thereby save power 
or give increased speed. They would also reduce 
the depreciation in the working parta aud give the 
battery a better chance. 

Methods of electric locomotion on common roads 
present enormous possibilities. Eleotrioally-pro- 
pelled omnibuses, broughams, dog-carts and light 
parcel delivery vans may now be seen running along 
our thoroughfares. Thereis no reason why the same 
plan should not be adopted for driving vehicles for 
the cartage of goods generally. In the latter case 
appearanoe need not be studied to such an extent as 
in the passenger-carryipg conveyances ; therefore, in 
this case the electrical engineer would have a freer 
hand, and better results might be anticipated. 

Methods of recharging will have to be seriously 
considered. There seems no reason why in all our 
large towns charging centers should not be estab- 
lished. The ordinary cab is stationary a great part 
of the day; and there seems no valid reason why the 
oharging operation should not be rendered so simple 
that acabman of ordinary intelligence could easily 
perform it. With an in- and- out“ electricity meter 
placed on the vebiole in a convenient position on the 
battery circuit, the driver could see ab a glance how 
much energy had been put in and taken out of his 
battery, therefore would know when a recharge is 
required; also, when charging, by reference to the 
meter he could see when his battery is satisfied. 
Sach а measnring instrament with the small range 
required need not bean expensive addition. A sup- 
ply system worked on the penny-in-the-slot prinoiple 
could easily be arranged. The battery, of course, 
would not be removed, but would be connected up 
to the source by suitable flexible mains. Under these 
conditions the driver could buy his supply of eleo- 
tricity much in the same way aS а carman can now 
buy fodder for his horses. 

The form of battery required for driving a self- 
contained motor-car over common roads may need to 
be of a different nature to that required in oars 
ranning on а permanent way, where the tractive 
force remains more nearly constant and where there ia 
less jolting and vibiation. Possibly some form of 
mechanically solid cell with a Faure type negative 
and a Planté type positive element will fulfil the 
requirements. 

As to the probabilities of the self-contained eleo- 
frio motor- oar comparing favorably with horse 
haulage, this will entirely depend upon its eoonomio 
aspect. However great the convenience of eleotrio 
haulage, however great its reliability, ease of manip- 
ulation, sanitary aspect and general convenience, 
the question as to whether it is best or not has still 
to be satisfactorily answered. In its present experi- 
mental stage trustworthy figures of the daily or 
weekly cost of up-keep cannot be expeoted. Is is 
only by taking the average expenses incurred during 
months or years that anything like an accurate esti- 
mate can be arrived at. The initial cost and cost of 
maintenance of the batteries employed will, we be- 


lieve, be the controlling factor. Whatever turn 
the idea of electrically-propelled motor-cars may 
take, it must necessarily always involve the use 
of some apparatus for storing and giving out electri- 
oal energy. 

The modern secondary battery leaves very much 
to be desired, but still there are several very good 
batteries for this purpose obtainable, and these may 
serve to tide the eleotrio traction man over the period 
intervening before the advent of the ideal cell which 
we all wish to see. 
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SYSTEM FOR PROTECTION OF RAILWAY 
TRAINS.* | 


— 


BY EMILE DIEUDONNE. 


The catastrophe of Péage de Roussillon is still 
. fresh in the memory of a large number of persons, 
aud although many other deplorable railway acci- 
dents have since occurred, this one is vividly remem- 
 bered in all its hideous sadness. A train for some 
reason is obliged to stop between stations on an inky 
black night, while into 16 planges another train 
following the former by ten minutes, The horror of 
such a situation can readily be imagined. 

W here a train is brought to a standstill along the 
lioe through some unforeseen casualty, the working 
rales prescribe certain measures to be taken for the 
protection of the train against an accident similar to 
the memorable one јаз referred to. 

Are tbese frightful misfortunes the price that has 
to be paid for improvements on the realizations of 
weak humanity ? No sooner does the evil appear be- 
fore suggestions as to а remedy spring up on all sides. 
Place on the locomotive, say some, a siren that could 
make itself beard a distance of several kilometers, 
overcoming the noise male by a moving train. 
Others suggest the use of an immense gong. 

MM. Chauvin aud Baulan, well-known engineers, 
have carefully studied this perplexing problem, and 
have devised a protecting system whereby a train 
stalled atany point along a line would be enabled to 
immediately communicate the fact to the various 
neighboring and protecting points such as stations, 
signal towers, eto. The arrangement permits of the 
conductor entering into telephonio or telegraphic 
communication with the operators in the near-by 
stations or signal towers, or in the event of the 
operators failing through any mishap to respond, the 
conductor can, by means of suitably arranged sig- 
nals, announce to trains approaching from either or 
. both directions the presence of the disabled train. 

The system that these engineers have designed 
consists in a closed electric circuit etretched along 
the line of the road between the protecting stations 
apd in a service of electric energy carried by each 
train and which oan at will be introduced into the 
main circuit at any point along the line. The closed 
gircuit controls annunciator apparatuses located in 
the protecting stations, апа as soon as the conductor 
on the stalled train has cut into this circuit, the 
. source of electric energy carried by the train, the an- 
nunciator at the station just behind or just ahead, or 
both, operate and inform the attendants that it is 
necessary to protect the train in that block. 

The closed circuit may also be made to operate a 
semaphore or other suitably arranged signals placed 
at given points along the line, to warn trains in 
. both directions that they are approaching a train at 
rest. 

It will very readily be seen that sach a system 
would prevent or greatly lessen the chances of a 
. collision. 

Fig. 1 shows a section of track to be protected, 
assumed to be guarded by the two towers Cand C/. 
These latter are connected by the closed circuit A B, 
| in which ів placed at each tower an electric gong, о 
and с’. 

The circuit may be either of the metallic type or 
olf a single wire with the ground as a return. In 
Fig. 1 there are two conductors, strung on the 
telegraph poles D Р”. On each of these poles, 
either опе (pole D') or both (pole D) of the wires 
are carried down, terminating at a convenient height 
from the ground in a switch. The latter is so 
arranged аз to allow of its being readily opened, and 
permite the introduction of the battery wires from 
the train. As soon therefore as a train is obliged to 
stop, the conductor goes to the nearest pole while 
unwinding the wires E F (Fig. 1) oonneoted with 
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the battery on the train. He breaks the circuit A B 
and attaches the ends of the wires he is oarrying to 
those of the line. 

If he connects the two wires E F to 1 and 2 or to 
3 and 4, that isto say, to only one of the line wires 
А or B, the annunciators in both of the stations 
C С” are simultaneously acted upon. If, on the 


other band, he connects the wires 1, З or 2, 4—that 
is to say, to both of the line wires A B—the oircuit 
of the rear tower, or of the tower directly ahead, is 
a line closed and the bell in one of tbese towers 
alone rings. 

If only one of the line wires (post D’) is brought 
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signals along the line meve to the danger position 
and warn the train which is following. 

There would seem to be a defect in the above 
system, which, however, the inventors have met and 
overcome. This is where a train is obliged to stop 
at a point A, Fig. 3, at a distance of less thana 
kilometer from the beginning of а block or section, 
M^ № for example. Under such circumstances the 
train following, not being warned in time owing to 
the insufficient distance allowed it for stopping, 
would occasion a collision, 

To obviate this dauger it was suggested that the 
line of track be divided, as first proposed, into seo- 


down to within reach, the two bells с and о” are 
always operated together, unless, however, the bell 
8$ one tower alone is in circuit, which might suffice 
in certain cases. 

This system gives the train to whiob an accident 
has ocourred the means of blocking itself, or in 
other words enables it to signal the fact of its being 
at a standstill to other trains along the line both 
ahead and in the rear, without its having to pass 
through the safety towers. It is only necessary for this 


purpose to establish at equal distances along the line 
of the track suitable signals to be operated by the 
train batteries, in the same way that electrio sema- 
phore signals are worked. Fig. 2 shows a train that 
has blocked itself in the rear by moving a series of 
disk signals by placing its battery in circuit with the 
line by means of the neighboring pole D. 

Several types of annunciator may be employed— 
optical apparatus, acoustic apparatus or a combina- 
tion of the two. They may, in the opinion of the 
inventors, be directly operated by the current which 
flows along the line, or be only unlatched by this 
current, the work of operating thus being accom- 
plished by some local source of mechanical or eleo- 
trical energy. 

It is readily understood that instead of simply 
placing in the closed line circuit а battery, with a 
view to causing the operation of a bell, the train 
conductor may place in tbis same cirouit a telephone 
or telescriptor, which would enable him to enter 
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into communication with the operator in a neigh- 
boring tower either to make an explanation or to ask 
for help. 

MM. Chauvin and Baulan think that their system 
could be employed advantageously as a block signal 
gystem. 

It would then be necessary to install it in the fol- 
lowing manner: The line of the road would be 
divided into sections of say 10 kilometers in length. 
Along these 10 kilometers a olosed circuit would 
гоо, always accessible however, and attached 
to a series of optical, acoustic or other signals. 
If at any point a train is obliged to stop, the 
source of electricity with which it is provided is 
placed in the main circuit, and immediately the 


Fig. 1. 


tions of 10 kilometers in length, but that the closed 
circuit be made to operate over a distanoe of 11 kilo- 
meters, or in other words overlap the track section. 
With such an arrangement (Fig. 3) a train stopping 
at A would be protected by the danger signals on 
M’ P. 

The solution of this diffioult problem ig extremely 
interesting. To the best of the writer’s knowledge, 
however, this system has notas yet been tried ona 
practical scale. After having called the attention of 
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railway companies to the invention, our next desire 
would be tosee it given a fair test. 


THE ELECTRO-CHEMICAL AND ELECTRO. 
METALLURGICAL INDUSTRIES OF EU. 
ROPE. 


BY JOHN B. C. KERSHAW, F. I. 0. (LONDON). 


Chapter XIX.—Bullion Refining. 


In the year 1851 Charles Watt obtained a patent 
(No. 13,755) to whioh reference has been made 
more than onve previously in these chapters. This 
patent may certainly be regarded as the master 
patent of the eleotro-chemical industries, for not 
only did it clearly set forth the conditions necessary 
for the production of chlorine, alkalis and chlorates 
from solutions of potassium or sodium chloride, but 
also the method and details of procedure to be 
adopted for refining by electrolysis alloys of copper, 
silver and gold. This patent was of course foity 
years before its time, and even had it been filed in 
1891 instead of in 1851, it is questionable whether it 
could have been upbeld in a court of law; but it is 
nevertheless of great interest as showing how early 
the idea of using electricity for the conduct of chem- 
ical and metallurgical operations upon an industrial 
soale was formed. 

The principle of the method to be used in refiniug 
operations is clearly set forth in this patent of Watt's, 
and the electrolytic procedures used to-day for гейп- 
ing copper, silver and gold are simply developments 
of the ideas contained in this patent of 1851. 
Moebius, who is the patentee of the silver refining 
process in use in Europe and America at the present 
date, has of course much improved upon the plant 
and apparatus suggested by Watt for effeoting the 
separation of silver and gold ; and as the validity of 
patents in the eleotro-ohemioal and electro-metsl. 
lurgical branches of applied soienoe rests upon nor- 
elty in design of the plant and apparatus used, and 
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not upon novelty of principle, the Moebius patents 
are doubtless valid. 

Gold and silver refining by electrolytio methods is 
carried on at three works in Europe, two being in 
Germany and one in Belgium. At Frankfort, the 
Moebius process is used for refining eilveron a fairly 
large scale. "This process i8 also in use at St. Louis, 
at Perth Amboy, and at Pittsburg, in the United 
States, so its main features are no doubt known to 
many readers of ELECTRICITY. 

The plant at Frankfort is designed for an output 
of 35,000 ozs. silver per day of 24 hours. A 25 HP. 
gas engine drives a dynamo yielding 150 amperes at 
100 volts. This current is passed through 60 to 70 
cells in series, each requiring about 1! volts. The 
vats are of pitch pine, and are coated internally 
with tar, and each vat is divided into seven oom- 
partments. In these are bung three rows of anode 
plates and four rows of cathode plates; the former 
are plates of bullion .40 inch thick each weigbing 
3.3 Ibs.; the latter are thin sheets of rolled silver. 
The anodes are enclosed in linen bags. The electro- 
lyte consists of a copper nitrate solution, containing 
one-eighth of silver, and during the electrolysis it is 
kept slightly acid by addition of nitric acid. In order 
to prevent short-cirouiting the crystals of silver are 
continuously removed from the sheet silver cathodes 
and are allowed to collect upon a canvas tray sus- 
pended beneath the electrodes. They are withdrawn, 
washed, dried aud fused at intervals in order to ob- 
tain ingots of fine silver. The refinery at Frankfort, 
known as the Deutsche Gold п. Silber Scheide An- 
stalt, is in a flourishing condition, as at the last an- 
nual meeting of the company noted by the writer 
(October, 1896,) a dividend of 124 per cent. on the 
ordinary share capital was declared. This company 
has also an interest in one of the Niayara electro- 
chemical com panies. 

The Nord-deutsche Affinerie at Hamburg was one 
of the earliest, and for many years one of the most 
successful electrolytic copper refineries in Europe. 
Copper refining is still carried on at this works, but 
other electro-metallurgical operations have been 
taken up. One of the most successful of these is 
the parting of gold from platinum, which ia con- 
duoted at this refinery on a considerable scale. This 
separation is effected by using plates of the gold- 
platinum alloy as anodes in an electrolyte of gold 
chloride solution, with thin sheets of gold as oath- 
odes. The platinum under these conditions remains 
as a dark gray mud upon the bottom of the electro- 
lytic vat. The process and apparatus are patented 
by German patent No, 90,976 of 1896. Recently 
some further details of the procedure adopted at 
Hamburg have been published,* and it is stated that 
by using а high temperature, an excess of hydro- 
ehlorio acid aud a current density of 90 amperes per 
square foot, no chlorine gas escapes at the anode, 
but that allis utilized in bringing the gold of the 
anode into solution. The gold obtained is absolutely 
pure, and the process is stated to be superior in all 
points to the older method of separation. 

The third refining process, which may receive 
mention in this chapter, is one for parting silver 
from argentiferous Jead, avd is, according to Oettel, 
in operation in Belgium, f though he gives no details 
as to the locality or the extent of the operations. 

When zinc is melted with argentiferous lead in 
order to remove the silver from the lead by the pro- 
duction of a zino-silver alloy, considerable loss of 
zino and silver occurs owing to the oxidation of the 
former. In the Rossler-Edelmann process this is 
avoided by adding } рег cent. aluminum to the melt; 
the aluminum combines with the oxygen present 

as oxides of the other metals, and the separation of 
the fused mass into two layers is more effectual 
owing to the greater fluidity of the melt. The tem- 
perature of the mass before the addition of the alu- 
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minum should be 500? C. The alloy of zino 
and silver obtained in tbis way can contain up to 
20 per cent. of tbe latter metal. It is cast into 
anode plates of suitable form, and these are used in 
an electrolyte of dilute sulphuric acid containing 
zino sulphate. The zinc of the anode is dissol ved 
and redeposited at the cathode, while the silver and 
the small quantity of lead present remain as an 
insoluble sludge upon the bottom of the vat. 

Bullion refining, and the parting of the precious 
metals such as platinum and gold, can never from 
their nature become very extensive branches of the 
electro chemical and electro-metallargical indus- 
tries; but the facts given above show that the use of 
electricity in this highly specialized branch of 
metallurgy has already attained considerable devel- 
opment, and the future is certain to be marked by a 
steady, if slow, growth of the industrial applica- 
tions of electrolytic methods in parting and refining 
the precious metals—platinum, silver and gold. 


ANNUAL MEETING OF THE GENERAL 
ELECTRIC COMPANY. 


It Was Resolved That Something Ought To Be Done 
to Adjust the Impairment of Capital! 


SCHENECTADY, N. Y., May 10, 1-98. 

The Sixth Annual Meeting of the stockholders of 
the General Electric Company was held here at noon 
to-day, pursuant to notices issued on the 25th 016. 
The meeting was held as usual, not in the regular 
office of the company, because that is just outside of 
the city limite, but in the small lodge or gate-house 
at the entrance to the grounds occupied by tbe works 
of the corporation. 

The stockholders were called to order promptly on 
the stroke of noon. President Coffin was made 
chairman and Mr. Westover was named as secretary 
of the meeting. At no time were more than а 
baker’s dozen present. Besides the president there 
were in attendance Directors Gordon Abbott and 
Robert Treat Paine, 2d, of Boston, and George Foster 
Peabody of New York, Vice-Presidents Joseph P. 
Ord and E. W. Rice, Jr., and Treasurer Henry W, 
Darling, with G. E. Emmons, manager of the local 
works. The others present were all employees of 
the company with the exception of one shareholder 
from Doston. 

The business, as announced in the call for the 

meeting, was to elect a full board of directors for the 
ensuing year and to attend to such other matters as 
might properly come up. Nearly 500 shares of stock 
were voted by the holders in person and over 210,000 
were voted by proxies. Of this latter number 
Messrs. Abbott, Ames, Ord and Paine held 
proxies for over 209,000 shares. When we remember 
that the total number of shares of stock of both kinds 
is 347,120, it will be seen that these gentlemen had 
a good working majority, standing in fact at all 
times over 300,000 votes above the fear of contradic- 
tion. . 
There was hut one ticket in the field and it was 
elected. The directors for the next year are the 
вате as the directors for the last year. Their names 
are: Gordon Abbott, Oliver Ames, C. A. Coffin, T. 
Jefferson Coolidge, Jr., C. Н. Coster, Thomas A. 
Edisom, George Р. Gardner, Eugene Griffin, F. 8. 
Hastings, Henry L. Higginson, J. Pierpont Morgan, 
Robert Treat Paine, 2d, George Foster Peabody. 

The usual routine of business was duly gone 
through with. There were inspectors of election, 
who kept the polls open for one hour, though one 
minute would have been sufficient. All the minutes 
of meetings and reports, and all the acts of all offi- 
cers and directors were duly approved, ratified and 
ooufirmed. A committee, consisting of Messrs. 
Felton, Emmons and Dodge, was appointed in the 
usual way to make the report exacted by the Massa- 
ohusetts statute. 

One departure from routine, however, was made 


to-day, and those who were present are not yet done 
witb conjecturing who ів responsible for it. If any 
director knew beforeband what was coming he kept 
his seoret well. 

Heretofore after deolaring the polls open and doing 
the other usual things, it has been the custom for 
all present to adjourn аф about a quarter past 12 
o'clock in а body for a recess, which bas always been 
spent in discussing a collation spread in tbe office of 
the company, in order to assist the passage of time 
while the slow hour-glass, which had been inverted 
on the first announcement as to the polls being open, 
was running its appointed course. To-day, how- 
ever, there was no recess. Instead there was discus- 
sion, which took a wide range aud resulted in the 
most siguilicant vote which the company has taken 
for four years. 

Under the bead of miscellaneous business, tbe 
president asked if there were any questions or other 
matters to be brought before the meeting, whereupon 
a shareholder asked him about the value of the pat- 
ents and franchises which are carried on the books at 
$3,000,000. 'The answer was that this valuation was 
excessive and would need to be revised, but such 
revision could be had most conveniently and advan- 
tageously in connection with a proposed reduction of 
the capital of the company, action as to which oould 
not be much longer deferred. 

Some one asked bow the $2,000,000 of bonds re- 
ported as bought and cancelled had been obtained— 
tbat is to say, whether by allotment or by pur- 
chase in the open market—and the answer was that 
the company had gone as any other buyer into the 
open market and purchased its bonds where it could 
get them. 

Encouraged apparently by the remark of the 
chairman that some reduction should be made in 
capital account, а member said that there should be 
no half-way measures. Another remarked that the 
capital should not exceed the gross earnings for one 
year, but the chairman questioned whether in a bosi- 
ness like that of this company the entire capital 
could be turned over every year, although he admit- 
ted that the principle of making capital equal to 
gross earnipgs for one year was a sound one in other 
kinds of business. 

To а remark that the two oll constituent com- 
panies, viz., the Edison General Electric and the 
Thomson-Houston, which combined to make the 
present company, had each earnel gross nearly as 
much as the present gross earnings of the General 
Electric Company, it was said that the times had 
been bad and prices are апа have been low, 

It was agreed by all that the assetsof the company 
must be made somehow to balance its liabilities. 
The $11,725,000 defioit exists even with patents and 
franchises standing as an asset valued at $8,000,000. 
If this asset alone should be written down very 
materially, it would almost necessitate the reduction 
of capital one half to make assets balance liabilities. 
Then too there are the atocks and bonds held by the 
company. The situation ів a grave one and not to 
be dealt w:th lightly. 

Just at this point one of the smaller stockholders 
offered a resolution of a 8weepiug character. It de- 
clared the sense of the meeting to be that no time 
should be lost in reducing the share capital and scal- 
ing down the preferred stock so as to be able to re- 
sume dividends. 

This resolution was of course voted down, but it 
had a surprising amount of support. The Boston 
directors said that they could never get any more 
proxies from their constituents if they allowed such 
a resolution as that to prevail, and во their 209,000 
votes were thrown aguinst it. It is supposed that 
Boston holds all bat 4.000 shares of the preferred 
stock. 

The influences behind the movement for some ex- 
pression on this point were, however, too strong to 
be denied, and they succeeded in baving all unite 
upon a resolution thas the interests of the company 
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demand that the proper and necessary adjustment of 
the impairment of its capital should be promptly 
made, with a view to the speedy resumption of divi- 
dends, No vote was cast against this resolution, 
which, if i& means anything, means the same thing 
as the one which Boston would not have. 

This vote terminated the proceedings. 
of adjournment was about half-past 1 o'clock. 

16 was the liveliest annual meeting that the com- 
pany has had for years; that of last May was notably 
dull compared with it. 


The New York Electrical Society. 

The 187th meeting of this Society will be held in 
the Concert Hall, 
Thursday, May 12th, at 8:20 P.M. There will be a 
short session for the transaction of current business 
and at 8:30 Dr. Schuyler S. Wheeler will lecture on 
** Electrically Driven Machinery.“ 

The lecture will be illustrated by experiments and 
lantern slides. The evolution of electrical machin- 
ery аз influenced by the gradual change from belt 
driving to electric driving will be traced, and the 
moditications of design making for greater simplicity 
thus rendered possible will he demonstrated. 

Admission to the Garden can be had by the spe- 
cial ticket issued to the members of the Society, 
which can be obtained—price 25 cents—from the 
Society's booth at the Exhibition any night from 8 
to 9, or on application to the Secretary. Ladies are 
admitted to the lecture, but each ticket gives ad- 
mission to the building to only one person. 


LEGAL NOTES. 


A foreclosure gale will take place at Richmond, 
Staten Island, at noon on May 26 of all the rights, 
privileges, properties, leases and franchises of the 
Staten Island Traction Company, formerly the Port 
Richmond & Prohibition Park Electric Railroad 
Company, including its appurtenances, merchandise, 
dynamos, engines, rolling-stock and all property 
acquired in the construction, operation and main- 
tenance of its electric railroad. The plaintiff in the 
suit is the Central Trust Company. 

Justice Scott in the Supreme Court has denied the 
application of Thomas E. Leeman, one of the minor- 
ity stockholders in the Municipal Eleotrio Light 
Company of Brooklyn, N. Y., for a mandatory in- 
janction, pending trial, to restrain the Edison Elec- 
trio Illuminating Company of Brooklyn from carry- 
ing out a plan of reorganization, on the ground that 
the scheme had not been agreed to by two-thirds of 
the shareholders of the Municipal Company, aud 
that the terms of the agreement to purchase the plant 
of the Municipal Company were not in accordance 
with law. Justice Scott holds that the Edison Com- 
pany has done all that is necessary up to the present 
time legally to carry out the proposed arrangement. 

Maurice McCarthy, 14 years old, through his 
father, James McCarthy, аз guardian ad litem, ob- 
tained a verdict of $13,750 against the New York & 
New Jersey Telephone Company and the Municipal 
Electric Light Company in the Supreme Court in 
Brooklyn on the 30th ult. The boy lived in a build- 
ing the lower раг& of which the former company 
occupied aud had wires strung in the cellar. While 
chopping wood in the cellar the boy came into con- 
tact with the live wires, and two of his fingers were 
so badly burned that they were amputated. It was 
contended that the wires were strupg in a careless 


manner. 

On the 6th inet., at Philadelphia, an opinion was 
handed down by Common Pleas Court, No. 2, in 
which it sustains the demurrers filed by the respond- 
ents in the suit instituted by James Madden and 
others, stockholders of the Penn Electrio Light Com- 


pany, against John Lowber Welsh, Thomas Dolan 
and others and the Edison Electrio Light Company, 
to recover damages to the amount of $500,000 for the 
alleged mismanagement by the defendants of the 
Penn Kleotrio Light Company, to the advantage of 
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the Edison Eleotrio Light Company. This alleged 
mismanagement was the renting for a nominal sum 
to the Edison Eleotrio Company of the conduits of 
the Penn Eleotrio Light Company under а perpetual 
contract, thas destroying all competition bv otber 
companies for the use of the conduits. To this suit 
the defendants filed demurrers. 


THE NEWS. 


What is Going On in the Electrical World. 


STREET RAILROADS. 


Bay City, Mich.—The council has passed an ordinance 
giving а street franchise to the new Bay, Tuscola & 
Huron Railway Company. 


Chicago.—The court has granted permission to Gen. 
John MeNulta, receiver of the Calumet Electric Street 
Railway Company, to expend $60,000 in the improve- 
ment of the plant and the purchase of property for a 
terminal loop. 


Chattauooga, Tenn.—A Washington dispatch pub- 
lished here states that the bill permitting the Chatta- 
nooga Rapid Transit Railroad to enter the Chattanooga- 
Chickamauga National Military Park has passed both 
branches of Congress. 


Clinton, Mass. —A number of local business men intend 
to form a corporation to be known as the Clinton & 
Hudson Street Railway Company for the purpose of 
constructing and operating an electric road between 
Clinton and Hudson, through the town of Berlin. 


Detroit, Mich.—The '' News" states that George E 
Fisher, president of the Chase Construction Co., has 
closed a contract in Chicago with J. C. Shatter for the 
entire overhead electrical construction of tbe elec- 
tric railway from Detroit to Toledo. A million pounds 
of copper will be required to complete the 1oad, which 
will be 60 miles long and built for beavy traffic. The 
road will be known as the Chicago, Toledo & Detroit 
Railroad. The Chase Construction Company will begin 
their work in about 60 days.“ 


Greenfield, Mass.—The Legislature has passed the 
bill and it has been signed by the Governor giving the 
Greentield & Turner's Falls Street Railway Company 
the right to carry merchandise in small parcels, baggage 
and mails. It does not become operative, however, 
until it bas been accepted by a two-thirds vote of the 
voters of Greenfield and Turner's Falls at either a 
special or regular meeting. 


Holyoke, Mass.—The Holyoke Street Railway Com- 
pany will in а few days open Mountain Park for the 
вишшег. 


New York.—Specifications for fitting the Forty-second 
street, Tenth avenue and Boulevard surface railway 
lines with the underground electric system have been 
completed and bids for the work will be advertised 
within the next two weeks. It is probable that within 
a year all the horse and cable lines operated by the 
Third Avenue company will be turned into underground 
trolley roads. The main line in Third avenue will, 
however, be the last to be so equipped. The company 
owns between seventy and eighty miles of tracks, and 
the cost of changing the power and providing new roll- 
ing stock will be at least $5,000,000. Work on the power 
house which it is proposed to build at Kingsbridge 
Road and 216th street will be begun next month. 


North Tonawanda, N. Y.—The Lockport branch of 
the Erie Railroad has been leased for a term of years by 
the Buffalo & Niagara Falls Electric Railroad Company 
aud will be converted into an electric line. 


Ottumwa, Ia.—' The plant of the Ottumwa Electric 
Railway & Power Company was sold on the 29th ult. at 
public auction by the master in chancery, the purchaser 
being E. E. McElroy, trustee for the bondholders. The 
price paid was $190,000. The plaut is said to be worth 
$500,000. 


Plainfield, N. J.—After two years of agitation, a trol- 
ley franchise has been granted in Bound Brook, and 
the last link in the system of the Brunswick Traction 
Company is completed. The ordinance allows connec- 
tion to be made with the extension to Somerville and 
Raritan on the west, and with Lincoln. Dunellen and 
Plainfield on the east, and South Bound Brook and New 
Brunswick on the south. 


Providence, R. I.—The question of putting the wires 
of the Narragansett Electrie Lighting Company under- 
ground was discussed at a meeting of the joint special 
committee on underground wires а few evenings ago. 
Representatives of the lighting company were present. 
They stated that the cost would be about $500,000 and 
tbat three years would be required to do the work 
which involved about 16 miles of streets. It was 
thought probable that tbe telephone and telegraph 
companies would agree to use the same conduits for 
their wires. The committee said they would make 
every etlort to bring about & satisfactory arrangement 
to all parties concerned. 


Putnam, Conn.—The People's Tramway Company 
organized a few days ago st Danielson by electing 
oflicers and directors. The capital stock of the company 
is $125,000. A survey of the route between Danielson 
and Putnam will be made at once. 


Rockaway Beach, L. [.—The Nassau Company of 
Brooklyn proposes to build a roadway across Jamaica 
Bay which will contain besides the trolley tracks 3 
bicycle path and driveway, ifa majority of the residents 
of Rockaway Beach favor the plan. The Secretary of 
War has granted permission to cross the bay on this 
condition. 


St. Cloud, Minn.—It is announced that the street 
railroad property in this city, which was bid in ata 
bondholders' foreclosure sale a few months ago by Jared 
How, has been sold to the Benton Power & Traction 
Company, & new corporation, of which C. M. Hertig of 
the Merchauts' National Bauk of St. Cloud is president. 
The present manager of the line, E. E. Clark, is to be 
retained by the new company. - 


St. Louis.—The St. Louis, Clayton & Creve Cœur 
Lake Railway, supposed to be controlled by the Lindell 
Company, has secured a franchise from the St. Louis 
county court covering about 25 miles of extensions, 
Among other things it will give a line from Clayton to 
Kirkwood, a line from St. Louis to Creve Cœur Lake, 
and ap extension to the village of Des Peres.— Under a 
court decision the receivership of the People’s Railroad 
Company of this city has passed from Charles Green to 
F. B. Brownell. president of the Brownell Car Com- 
pany, who has filed a bond for $100,000 and taken charge 
of the property. 


Washington, D.C.—The Capital Traction Company 
on the 4th inst, began the operation of its Pennsylvania 
avenue and 14th street lines by electricity from its new 
power house. The service supplied by the Potomac 
Electric Power Company has been discontinued. 


Waukegan, I1]. —It is announced that the Bluff City 
Electric Railway has been sold to W. T. Ball, an Indians 
capitalist. The road will be completed from this city 
to Highland Park. Then its name is to be changed 
and it will be extended to Evanston, there to make 
some connection for Chicago. It is expected to be ex- 
tended north from here to meet the Milwaukee, Bacine 
& Kenosha line. A. C. Frost aud F. О. Rushiug, both 
of Chicago, will be respectively treasurer and general 
manager of the new company. 


Wilkes-Barre, Pa.—The Wilkes-Barre & Northern 
Railroad Company's line between this city and Harvey's 
Lake is to be equipped with electricity at a cost of 
$50,000. 


LIGHTING PLANTS. 


Fayette, Ala.— An electric light plant is among the 
probabilities and would be welcomed by the people. 


Hyannis, Mass.—N. О. Bond has started an active 
canvass in the interest of his proposed electric lighting 
company. He expects to be soon able to form a com. 
pany with a capital stock of $7,000. He has subscrip- 
tions now amounting to $3,600. 


Kershaw, S. C.—Mayor Floyd of this city is very de- 
sirous of having waterworks and an electric light plant 
established, and the city council willact on the question 
at once. 


Columbus, O.—Under an act passed in the closing 
days of vhe last Legislature, municipalities are au- 
thorized to lease waterworks aud electric light plants 
for а term of years with the privilege of purchasing 
them at the expiration of the lease. The city of Cuya- 
hoga Falls has just contracted with a Chicago company 
for a $70,000 plant under these conditions. 


Sacramento, Cal.—The city trustees have appointed a 
committee of their body, composed of Trustees Tebbeta, 
Devine and Paine, to devise ways and means for secur- 
ing & municipal electric lighting plant. 


Shellsburg, Ia.—The people of this place are agita- 
ting the question of electric lights and a public meeting 
has been called to formulate a plan of action. 


Smithsburg, Md.—The propositions for waterworks 
and electric lights were carried at the election held 
here on the 2d inst. 


St. Louis.—The “ Star " says: One of the proudest 
boasts of St. Louisans is that within its limits is situate 
the largest and most complete electiic plant in the 
world. If the Missouri Edison Light & Power Com- 
vany. This immense concern is the result of the 
combination of the Edison Illuminating Company and 
the Missouri Electric Light & Power Company, both of 
them establishments of the first class. The aggre- 
gate power of the lights furnished from the power 
houses of the company approximates 12,000,000 candle 
power. Besides the lights this company furnisbes power 
for innumerable electric fans, bells and other modern 
inventions. The business, manufacturing, and а 
resilence portions of the city are supplied with light 
and power by the company." 


Two Harbors, Minn.—The council proposes оог 
$4,000 for the purpose of putting in an electric lig 
plant. 


MANUFACTURING, ETC. 


Albany, N. Y.—A contract aggregating $23,000 has 
been awarded by the State Board of Capitol сш. 
sioners to the Е. G. Bernard Company of Troy for 6 w 
tric wiring at the State Capitol. The E. G. Pe 
Company has filled many contracts in a most eit 
tory manner, not the least valuable of which is 55 
furnished in December last for a vessel which pi 115 
made its reputation, viz., the Mangrove, whose e і 
cal facilities were made use of by the U. 8. 1 
in the investigations at the wreck of the bs 
Maine in the harbor of Havana. 
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ELECTRICITY. 


Elbridge, N. Y.—A new company for the manu- 
facture of dynamos and electrical supplies has 
been formed and will be known as the Elbridge 
Electrical Apparatus Company. The new company will 
make a specialty of {ће Midget," a small dynamo 
used in schools as a demonstrating apparatus. The 
company has recently placed on the market a new self- 
playing piano or organ attachment, The Maestro," in- 
vented and patented by Lewis B. Doman, one of the 


firm. 

Evansville, Ind.—The Evansville Gas & Electric 
Light Company has been granted a 25-year frauchise to 
supply heat and power. They agreeto pay the city 2 

т cent. annually of the gross receipts from the sale of 
electricity for these purposes. 


New Orleans.—The corner-stone of the central power 
station of the drainage system was laid with appropri- 
ate ceremonies on the 30th ult. This is the begin- 
ning of the grandest piece of work ever attempted by 
the city. Electricity has been adopted for operating 
the plant. 


Ithaca, №. Y.—The '' Journal ” says: An improved 
electrical apparatus has just been received for tempo- 
rary use at the College of Agriculture, which it is ex- 
pected will revolutionize methods of testing soil mois- 
ture. By means of this machineit is hoped that finally 
scientific men will be able to determine exactly the 
best methods of cultivation of soil which is practically 
synonymous with the best method of retaining mois- 
ture in thesoil. With it, it will be possible to deter- 
mine exactly whether rolling or cultivating or mulch- 
ing or other method does the farmer’s crops the most 
good. 

Pittsburg.—An additional order for about four miles 
of submarine cables has been received by the Standard 
Underground Cable Company. It is for use in one 
harbor on the Atlantic coast and another in the Gulf 
of Mexico. 


Washington, D. C.—The Naval Appropriation bill 
contains the following items : For addition to electric 
light system at the Brooklyn Navy Yard. 815.000; 
electric plant at the League Island Navy Yard, $5,500; 
for improvement of electric plant at Washington Navy 
Yard, $16.000 ; forenlargement of electric plant, etc., 
at the Norfolk Navy Yard, $20,000 ; for electric light 
and power plant at Port Royal Naval Station, $20,000 ; 
for extension of electric system at the Mare Island Navy 
Yard, $15,000 ; for electric light plant at Puget Sound 
Naval Station, $9,800 ; for electric lighting, etc., at the 
Naval Academy at Annapolis, $90,000, and for the in- 
stallation of electric plants їп gunboats numbered 10, 
11, 12 and 13, $40,000. 


COMPANY MATTERS. 


Yardley, Pa.—The Provident Electric Light & Power 
Company of this place has been reorganized, and is now 
named the People's Electric Light & Power Plant. E. 
W. Maloney has been retained as general manager. 


Aspinwall, Pa.—The Aspinwall Electric Light Com- 
pany has been dissolved by order of the court in 
response to a petition of the stockholders. 


WAR WORK OF THE ELECTRICIANS, 


J. H. Marphy of the Indianapolis Electric Company 
js organizing a corps of electricians for the Government, 


The work of laying the submarine mines in the har- 
bor of New York is being rushed. The work is under 
the charge of Major John G. D. Knight, of the Engi- 
neer Corps, at Willet’s Point, and Lieutenant Robert 
McGregor, at Sandy Hook. They have a large force of 
men at work. 


The offce forces of the various electrical manufac- 
turing works have been reduced more or less to supply 
the Government with men experienced in electrical 
work. The General Electric works at Schenectady 
have furnished about twenty-five men from the office 
force, for service under the Government. 


Henry J. Carr, an electrical expert connected with 
the Navy Department, has been detailed to inspect the 
various Baltimore fortifications with a view of perfect- 
ing their electrical connections. 


Capt. Eugene Griffin has, it is stated, instructed 
Manager E. W. Mullen of the Genera] Electric Company 
at Philadelphia to recruit a special battalion of engineers 
to comprise draughtsmen, artisans, electricians and 
skilled mechanics. Seven hundred men will be re- 
quired, and there are already over 300 applicants for 
enlistment. A recruiting office bas been opened at 509 
Arch street, Philadelphia. The men will be assigned 
by the War Department to mining and engineering 
operations in the harbors. 


A recruiting office has been opened in the Equitable 
Building at Baltimore for men skilled in electrical and 
mechanical work to form two companies to become a 
part of the First United States Engineer Corps. The 
recruiting office is in charge of Dr. Louis Duncan, W. 
R. Molinard and James E. Hughes. The two companies 
to be organized in Baltimore become part of a regiment 
composed of twelve companies, of which Boston will 
supply two companies and New York eight companies. 

his regiment, with two similar regiments made up 
from other cities, will form the First United States 
Volunteer Engineer Corps. 


The Edison Electric Company at New Orl 
plied the Government with а паш: ef electricíana 


from its regular force for service at Forts Jackson and 
St. Philip. Asthe experts were leaving the company's 
office the manager told them they were now becoming 
Government men, but they would nevertheless always 
remain Elison men, and he expected such a report of 
them as would warrant the dual honor which had come 
tothem. Their answer was so enthusiastic that no one 
could doubt the loyal service they will perform when 
called upon. 


PERSONAL AND MISCELLANEA. 


Electricity is used to operate a newly-invented type- 
writer, in which the keyboard may be separated from 
the machine and used to operate several machines, the 
keys closing circuits connected to magnets which oper- 
ate the type levers. 


The Baltimore ‘‘American’’ draws thissage deduction 
from the fact that wireless telegraphy is being eagerly 
investigated: The electric wire is something like 
Spain—it bas so abused its privileges and presumed on 
its importance that now it finds the genera] hand against 
it. trying to hasten the day when it shall be banished 
Írom the face of the earth." 


A Lexington, Ky., item in the Louisville Times 
states that Charles H. Stoll, for nine years president of 
the Lexington Associated Companies, consisting of the 
Electric Street Railway, Hercules Ice Plant, Central 
Electric Light Works and several land companies, will 
resign to go to New York City to practise law. 


А Holyoke, Mass., man, Robert Krueder, had charge 
of the construction of the electric lighting plant in the 
city of Manila which has been taken by Commodore 
Dewey's fleet. Mr. Krueder spent five yearsin Manila, 
and says it is a city well worth taking. 


By means of a recently designed magnetic base the 
incandescent electric lamp can be practically used in 
boiler shops and machine plants where a bright ligbt in 
an out-of-the-way place is frequently demanded. The 
" Manufacturer's Gazette says the plau consists of an 
ordinary lamp with an Edison or other base, so tbat any 
style of lamp may be utilized, and in case of breakage 
or burning out can readily be replaced. The lamp 
holder is mounted on а stand about 24 inches high and 
2 inches in diameter, the holder, which is of brass, in- 
closing a borseshoe electro-magnet, the poles of which 
are outside the bottom of the holder, and the magnet 
winding being in series with the filament, the lighting 
current passes through it, thus energizing the magnet. 
The poles of the electro-magnet are made of sufficiently 
hard iron to retain its magnetism іп a measure, thus 
insuring the safety of the lamp should the current 
accidentally be shut off for à moment. 


RECENT COMPANY ELECTIONS. 


Rrush Electric Company, Rochester, N. Y.—Dtrectors: 
George W. Archer, G. C. Hollister, Frederick C. ok, J. N. 
Beckley, William Runkle, Ө. A. Hollister, A. H. Harris, 
H. L. Brewster and J. Lee Judsor. 


Crescent City Railroad Company, New Orleans—Presi- 
dent, J.C. Denis; secretary, К. M. Ford; general man- 
ager, C. D. Wyman; directors: A. B Wheeler, F. T. How- 
ard, A. J. La Place, C. D. Wyman, Albert Baldwin, J. C. 


Denis and R. M. Walmsley. 


Dover Electric Light Company, Dover, N. J.— President, 
D. S. Allen; secretary, I. W. Searing; treasurer, L. D. 
Schwarz; directors: I. S. Allen, I. W. Searing, L. D. 
Schwarz, George McCracken, ©. E. Clark, Alex. Kanouce 


and David Young. 


People’s Tramway Company, Danielson, Conn.—Presi- 
dent, F. A. Jacobs; treasurer, Van Wyck Rossiter; secre- 
tary, R. L. Warner; directors: C. A. Potter of Brooklyn, 
William P. Kelley of Dayville, O. W. Bowen and F. A. 
Jacobs of Danielson, A. B. Sprague of Moonup, R. L. War. 
ner of Boston, Van W. Rossiter of New York. 


Penn Yan, Keuka Park & 1 Electric Railway 
Company, Yates, N. Y.—Piesident. W. S. keed; first vice 
res!'dent, О. L. V. Tylee; second vice-president, Н. R. 
ill; secretary, Е. Н. Viele; superintendent. C. І, У, 
Tylee; treasurer, W. Н. Tylee; auditor, F. H. Viele; di- 


. rectors: the officers and Edward Donahue, C. E. Dresser, 


D. W. Rugg апа ©. E. Tylee. 


Putnam & Thompson Street Railway Company, Putnam, 
Conn.—President, George H. Nichols; secretary, R. T. 
Warner; treasurer, Van Wyck Rossiter; dircctors: R. Т. 
Warner of Boston, Van Wyck Rossiter of New York, Geo. 
Н. Nichols, William Vaughan of Providence, L. Н. Fuller, 
George A. Hammond, Prescott Bartlett of Putnam. 


Rochester Gas & Electric Light Company, Rochester, 
N. Y.—Directors: J. Lee Judson, William Runkle, Fred- 
erick Cook, George W. Archer, Albert H. Harris, Granger 
A. Hollister, Walter S. Johnson, Harry G. Runkle, R. A. C 
Smith, George C. Hollister. Harry L. Brewster, John N. 
Beckley and George A. Redman. 


Rome City Street Railway Company, Rome, N. Y.—Di- 
rectors: John S. Ward well, А. C. Kessinger, W. R. Hunt- 
ington, James Н. Searles, Dr. W. L. Kinsley, Hon. John D. 


McMahon and W. P. Rayland. 


South Chicago City Railway Company, Chicago—Prensi- 
dent, D. F. Cameron; vice-president, D. M. Cummings; 
secretary and treasurer, O S. Gaither; directors to serve 
three years: D. F. Cameron and C. F. Cormings. 


The People’s Electric Light Company, Flint, Mich.— 
President, F. P. Smith; vice-president, A. H. Gillies; 
treasurer, Romain Putnam; secretary, A. G. Bishop; di- 
rectors: the officersand George E. Taylor, J.J. Hurley, 
W. A. Patterson, С. H. W. Conover and Aler. McFarlan. 


The Bolton Falla Electric Company, Waterbury, Vt.— 
President, G. E. Moody; vice-president, C. O. Warren; 
treasurer, C. L. McMahon ; manager, G. H. Almon; clerk, 
C. D. Robinson; directors: G. E. Moody, O. L. McMahon, 
C. O. Warren, G. Н. Almon aud G. W. Randall. 
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Westerly Gas & Electric Light Oompany. Westerly, R. I. 
—Directors: Edwin Babcock, Peleg Clark, A. L. Chester, 
George H. Utter and William Segar. 


Woonsocket Electric Machine & Power Company, Woon- 
socket, R. 1.—Directors: Dr. A. W. Buckland, Edgar К. 
Ray, Willard Kent, John J. Heffernan, Charles H. Gorton, 
George R. Smith, Henry F. Sayles, George Batchelor and 


Levi C. Lincoln. 


The General Electric Company owed on January 
1, 1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. рег annum. Neither have any dividends been 
paid on its common stock since August, 1893. 


COMMERCIAL PARAGRAPHS. 


The De Vries Patent Water-Tube Feed-Water Heater 
and Purifier. 


jhe De Vries Water-Tube Feed-Water Heater and Pu- 
rifier, shown in the accompanying cut, contains advan- 
tages found in no other, The inventor has had consider- 
able experience in this line and has combined the best 
qualities of other makes with several entirely new and 
valuable features. 
The method of circulation is such that the fe«d-water is 
divided into many small columns 
and flows tlirough an entire bank 
of tubes at the same time. This in 
itself is a great advantage over 
those heaters in which the water 18 
forced through a coil or from a sin- 
gle tube to another. resulting in 
considerable loss of power and ob- 
taining the result by friction rather 
than by heating surface. 


The settling chamber is large, and 
concave in form, so that impuritics 
settle to the bottom from where 
they may be blown off while pure 
bot water proceeds to the boiler. 

U shaped tubes are used, both 
ends of each being expanded into 
the tube sheet. Experience has 
demonstrated this to be the most 
practical provision for contraction 
and ез pansion. 

This is the only heater that can be thoroughly inspected, 
cleaned, and, if necessary, taken apart for repairing with- 
out disconnecting the exhaust pipes. As these are the 
main connections this feature will be appreciated by those 
who have had expericnce with the older types of heaters. 

The castings used are extra heavy, especially the tube 
sheet, which, being subjected tothe greatest strains, is 
made particularly thick and strong. 

The heater is sold by F. L. Patterson, 135 Liberty street, 
New York, who will be pleased to give further particulars 


and prices upon application. 


We would'call our readers’ attention to an attractive ad- 
vertisement, which appears in this 'ssue, of Henry G. 
Allen & Co., the well-known publishers, located at 150 
Fifth avenue, New York. This concern is offering sets of 


the Encyclop:edia Britannica 
at an extremely low price and 
on easy terms. In order to 
enable them to make this 
price, the books have been 
printed upon high grade but 
slightly thinner paper than is 
used in thelr single volume 
edition This enables the pub- 
liehers to bind two volumes in 
one without making the 
books too cumbersome to 
handle (they bring only 244 
to8 inches in thickness), and 
thus & material saving in the 
cost of binding is effected. In- 
cluding the American Sup- 
plement this work is extreme- 
ly elaborate, containing in the 
neighborhood of 25.020 pages, 
over 10.000 il:ustrations and 
700 maps. As the price of this 
valuable work with the supplement, bound in silk-cloth, 
ія but $30, payable at the rate of $2 а month, persons hav- 
ing occasion to use an encyclopedia should certainly avail 
themselves of the opportunity offered. 


The American Carbon Company of Noblesville, Ind., 
the well-known anti-trust concern that has made frequent 
inroads on the business of the Trust, has lately closed a 
deal for 500,000 carbons at Washington, D. C. The com- 
pany claims to be turning out as many carbons as all the 
other independent companies combined, and the excep 
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tionally high quality of their produet is evidently appre- 
ciated by the trade as shown in the fact that they are 


closing large contracts daily. 


The firm of Stone & Webster, Boston, announce that 
they have made arrangements with Prof. S. Homer Wood- 
bridge by whicb his business of heating, ventilating and 
sanitary engineering will hereafter be intimately asso- 
ciated with their own electrical engincering work. 


INCORPORATIONS. 


The Chagrin Falls & Eastern Electric Railroad Company, 
Cleveland, O. Capital stock, $300 000, 


The Stan?ar! Railway Equipment Company, [ast St. 
Louis. Сај ital stock, $50,000, Incorporators: P. Н. Mur- 
phy, С. F. hode iberg and W. A. Rodenberg. 


The Citizens’ Lighting Company, Atlantic City, N. J. 
Capital stock, $150.C00. Incorporators: John H. Rother- 
mel and J. Н. Rothermel, of Reading, Pa., and Rodman 
Carson, of Atlantic City. 


The Fast Greenwich Electric Light Company, Fast 
Greenwich, R. I.—to produce, sell, distribute, lease and use 
electricity for lighting purposes. Capital stock, $1.0,000. 


The Edmunds Electrical Construction Company, Fort 
Wavne, Ind. Capital stock, 82.000.  Incorporators: H. 
M. Elmunds, Chicago; F. W. Edmunds and Harry Bash, 
Fort Wayne. 


The Barnaboro Electric Light Company, Barnsboro, Pa. 
Capital stock, $1,030. Directors: Thomas Barnes, George 
W. Ziegler, Philipsburg ; J. T. Shuger, Chester Hill; John 
Barnes, Barnsboro; Alfred Tucker, Philadelphia. 


The Gloucester County Electric Company has filed artl- 
cles of incorporation with the county clerk at Woodbury, 
N. J. Theincorporators are: Thomas M. Latta and М. 
К. Trichler, Philadelphia; Johu Mayhew, Woodbury 
Heights; Blair Smith. Wenonah; Isaac T. Imhoff, Glasa- 
boro; Rudolph McFarland, Monroeville; D. W. Green and 
Bingham Hood, Pitman Grove, and David О. Watkins, 
Woodbury. The new company has purchased the plant 
formerly belonging to the Pitinan Grove & Glassboro Con- 
pany. 


The St. Cloud Water Power Company, St. Cloud, Minn. 
—to build and improve dams, canals, etc, and build and 
operate railways and telegraph a: d telephone lines in the 
State of Minnesota. C«pital stock $25,000, and limit of 
indebtedness $150 000. Incorporators and first board of 
directors: Richard В, Fisher, Clinton В. Wright and Wil- 
liam Checkley Shaw, all of Baltimore, Md; Edward E. 
Clarke and David T. Calhoun, of St. Cloud. 


The Buffalo & Lockport Railway Company, Buffalo, 
N. Y.—to operate а street surface railroad from Buffalo to 
Lockport. Capital stock, $1,000,000. Directors: Burt 
Van Horn, H. J. Pierce, R L. Fryer and G. H. Dunbar, of 
Buffalo; J. A. Merritt S. Curt Lewis and F. M. Ashley, of 
Lockport; F. A. Dudley and W. Caryl Ely, of Niagara 
Falls. 


ELECTRICAL PATENT RECORD. 


Lerrers PATENT IsSUED MAY 3, 1898, 


ELECTBIC LIGHTS AND APPLIANCES. 


603,288. Electric-Arc Lamp. Timothy H. Pettingill, Am- 
sterdam, N. Y. Filed Sept. 7. 1897. 

603,353. Electric Are Lamp. Alfred W. Knutson, Gales- 
burg, Ill. Filed April 30, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


603,515. Electrical Apparatus. William Stanley, Pitts: 
fleld, Mass., assignor to the Stanley Instrument Com- 
pany of Massachusetts. Filed Jan. 28. 1897. 

603,521. Electrice Dental-Evgine Controller. James d. 
Coachman, Rio Janeiro, Brazil. Filed Aug. 21, 1897. 
603,603. Electric Conveying System. Alvaro S. Krotz, 
Springfield, Ohio, avsignur to Oliver S. Kelly, same 

place, Filed Dec. 2, 1897. 


SIGNALS AND SIGNALING APPARATUS. 


603,359. Electric Signal System. Lonis C. Werner, Broad 
Brook, Conn. Filed Junc 12, 1897. 

603,390. Electric Signal System. Louis C. Werner, Broad 
Brook, Conn. Filed June 17, 1897. 


MISCELLA N EOUS. 


603,263. Process of and Apparatus for Electrolytic Tan- 
ning. Edward Davis, Philadelphia. Pa., and Horace 
R. Mustard, Smyrna, Del. Filed July 27, 1896. 

603,270. Automate Electric Fire Alarm. Walter E. Frost, 
Lewiston Me., assiguor to Orland М. Ham, same place. 
Filed June 3U, 1897. 

603,236. Electr: plating Apparatus. Louis Potheff, Flusb- 
ing, N. V. Filed April 22. 1897, 

603,331. Electrical Attachment for Gas-Lights, Franklin 
L. Kellner and George 8. Barrows, Philadelphia, Pa., 
assignors to the Welsbach Light Company, Gloucester 
City, N. J. Filed Nov. 22, 1897. 

603.43). Electric Programme-Clock. James О. Lyman, 

"Waterbury, Conn, Filed April 24, 1897. 

603,499. Ait of Making Plates for Electric-Battery Pur- 

poses. Alfred C. Croftan, Chicago, Ill. Filed Feb.5, 


1897. 


ANTED FOR THE UNITED STATES NAVY.— 

Qualified men for the »atings of ELECTRICIAN, 
Applicants must be capable of performing all duties per- 
taining to the care, preservation, and manipulation of a 
ship's electric lighting plant and its appurtenances, to- 
gether with all other electrical appliances; they ТИН 
also be physically qualified. First enlistment is made in 
the rating of Electrician, second class, ($35 per month,) 
with possibility of future advancement to Electrician, 
first class, ($10 per month,) and Chief Electrician, (850 per 
month). In addition to the pay stated, there isa ration 
allowance of 30 cents per day. Enlistments in this rating 
are made only at the Navy Yards, Brooklyn, N. Y.; Boston, 


Maas., and Mare Island, Cal. 
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TELEPHONE AND 


ELECTRICITY. 


[Vor. XIV, No. 18. 


TELEGRAPH. 


Telegraphy in War. 


The Washington correspondent of the Erening Post offers 

some suggestions which it would be well for the Govern- 
ment to heed in the equipment of our naval vessels and 
land forces. Тһе battle of Manila," he says, offers an 
illustration of the wisdom of having experts in telegraphy 
ard electrical engineering attached to every army or fleet. 
It ought not to have been necessary to keep the world so 
long in ignorance of what Commodore Dewey bad actually 
accomplished. If the electrical end of his establishment 
had been cared for as scrupulously as its strictly fighting 
end, he could have made his victory even more complete 
in its moral effect by showing the Spaniards the hopeless- 
ness of a war against so ingenious а people as ours. 
It should be the care of every commander of an army ora 
fleet to have with him a small corps of men who not only 
understand the working of the telegraph key and read mes- 
sages by sound, but are shrewd enough to do a thousand 
things in the way of repairing and emergency work which 
may be called for when no outside aid can be procured. 
These men should understand splicing wire and cable in 
any condition and amid any surroundings. They should 
beof trained ingenuity in running down and locating 
breaks in the connection. They should have enough 
sobriety of judgment to be able to play the censor if neces- 
sary on despatches put into their hands to send. They 
should be telegraphic geographers, as well as everything 
else, having at their fingers’ ends the directions and junc- 
tions of telegraph lines all over the earth, for it sometimes 
becomes of the very first importance to send a message to 
the other side of the enemy's country without actually 
passing through it. 

“The use of electricity in warfare has grown very much 
within the last ten or fifteen years, but the war between 
Spain and the United States promises to do more to illus- 
trate the possibility of this branch of science than has 
been dreamed of heretofore. Telegraphy and telephony 
will both be called into play to do what has formerly 
been done by wig-wag signals, sending dispatches by 
courier, ete. Telegraph wire has been reduced so in 
weight that a man can transport two miles of insulated 
double conductor as rapidly as a column of cavalry can 
move. This includes the weight of the reel for paying out 
the wire, as well as of the wire itself. The flying field 
telegraph and telephone makes a kit weighing not to ex- 
ceed thirteen pounds, and this includes a diminutive 
Morse key and buzzer so that messages can be sent simul- 
taneously from both instruments.“ 


The annual report of the New England Telephone & 


Telegraph Company for the year 1897 shows: Revenue 


Exchange service, $2,397,735; toll service, $555,912; private 
line, $67.733; messenger, $37,505; real estate, S., 000; inter- 
est, $16,132; miscellaneous, $19,767; total, $3,097,089; in- 
creas»: over 1896, $316,437. Expenses—General and taxes, 
$335,320; operating, $191,572; maintenance, $1,091,607 ; 
private line, $10,047; rental and royalty, $223,705; messen- 
ger, $34,044; real estate, 8810; interest, $192 489; total, 
$2,130,661; increase over 1896, £260,917. Net revenue, $560,425; 
dividends, $569,543; surplus, $90,892, or #5 573 less than last 
year. The report states that the addition to the number of 
exchange subscribers during the past year was by far the 
largest recorded in any year since the company began 
business. The expenditure for new construction and 
properties purchased during the усаг amounted to $164,765, 
of which $152,771 was for exchange aerial constcuction, 
$129,514 fo. underground work, $51,176 for equipment, and 
$95,264 for toll lines. The company acquired during the 
year the property of the Vermont Telephone & Telegraph 
Company, operating in Montpelier and vicinity. 


" News of the fighting in Manila, on the other side of the 
earth, travels more than 14,000 miles, over a dozen or more 
cables and three or more overland wires, before it gets to 
this city," says the New York Sun of the 3d inst. " Very 
few persons, among the thousands who watch the bulletin 
boards these days stop to think when a Manila dispatch 
is posted that the message was repeated over and over 
again as it was sent from cable office to cable office in the 
long journey from the Philippine port to the American 
shore. It traveled across seas, gulfs, bays and atraita, 
mountains, valleys and plains. But yesterday the news 
that Commodore Dewey was ready to bombard Manila 
was known in this city in thirty-five minutes, in actual 
time, after the British operator at Manila opened his key. 
The cables were rushing things.” 


A special dispatch to the St. Paul Dispatch from Cham- 
berlain, 3. D., states that representatives of a telephone 
company which now has lines connecting all the principal 
towns in the eastern portion of South Dakota are Visiting 
that section of the State to arrange the preliminaries for 
extending the line to the Missouri river. The line now 
reaches Madison, and it is the purpose of the com pany to 
extend it to Woonsocket, Mitchell, Chamberlain, Yankton, 
Huron and Pierre, giving these towns telephone connec- 


tion with St. Paul, Minneapolis and other outside 


! points, 
as wellas the chicf towns of South Dakota. 


At the annual meeting of the stockholders of the New 
England Telephone & Telegraph Company, held їп New 


Уогк on the 2d inst., the following directors were elected: 


Charles F. Ayer, John H. Cahill, Benjamin C. Dean, Wil. 
liam H. Elliot, John E. Hudson, Henry 8. Hyde, David B. 
Parker, Moses G. Parker, Stephen Salisbury, Thomas Sher. 
win, Wiutield S. Hutchinson and Thomas B. Bailey. The 
old oflicers were re-elected. 


Ten thousand shares of Drawbaugh Telephone and 
Electrical Appliance Company stock were sold last week 
in Harrisburg, Pa., at trustees’ sale. Daniel Drawbaugh, 
the inventor and prime mover in the company,was the pur. 
chaser at his bid of 811,600. It is understood that a pool ís 
being formed to get a corner on this stock. Drawbaugh is 
at work on в device which he claims will be valuable in 
warfare and inining. 


T. B. Dixon, of Henderson, Ky., who claims to have in- 
vented а method of sending four messages on one wire at 
the same time in a way that is a decided improvement on 
the present quadruplex, has been permitted to put his in- 
struments in the office of the Postal Telegraph Company 
at Buffalo, where a test will be made with New York over 
the wires of the company. 


The Journal of Commerce Says: A prominent firm in the 
Argentine trade says that as far as power-houses and elec- 


.trical railroad material is concerned manufacturers in 


this country can count on the bulk of the business of the 
Argentine Republic. They should now try and securea 
share of the telegraph supplies business, all of which is 
goli.g to England at prices on many articles in excess of 
that of the Americans.“ 


The Stromberg Company having brought suit at Webster 
City, Ia. against the E. H. Mario Telephone Company on 
an attachment for 32,000, the latter company has entered a 
counter claim of $500 on the attachment bond and an addi- 
tional claim of $1,000 for damages. 


There has just been installed in the White House at 
Washington the most complete telegraphic communication 
not only with every community of the United States but 
with well nigb every square mile of territory in the civil- 
ized world. This can be placed in circuit with our land 
forces everywhere, and if need be with naval vessels 
far out at sea. 


The Electrical Committee of Councils in Philadelphia, to 
whom was presented the Drawbaugh Telephone Сот: 
pany's revised ordinance, has referred it toa sub-commit- 
tee consisting of Messrs. Hetzel, Klemmer, Upperman, F. 
Stevens and MeMullin. 


The Omaha Bee’s Gering, Neb., correspondent states that 
thirty-five shares of stock have been subacribed for a tele- 
phone line from Gering to Kimball by way of Harrisburg, 
and that considerable more stock will be subscribed at 
Kimball and Harrisburg. 


The druggists of Washington, D. C., have become so 
dissatisfied with the methods of the local Bell company 
that they have ordered the“ dime in the slot" phones 
removed from their stores. 


Under the new tariff now in operation in Chili, S. A., 
telephonic and telegraphic instruments, insulators, iron 
or steel posts and all other special accessories for tele- 
graphs and telephones, with the exception of wooden 
cross pieces for the posts, are admitted free of duty. 


The New State Telephone Company has secured a 30. 
year franchise from the village council of Imlay City, 
Mich. 


The Board of Education at Los Angeles, Cal., hus ordered 
telephones put in in all of the school buildings. 


A telegraph line is to be constructed at once from Van: 
couver to Dawson City via Skaguay, Dyer and Wrangel. 


New Companies Incorporated. 


The Eastern Illinois Telephone Company, Kankakee, 
has certified to an increase of capital stock from $15,000 
to $25,000. ө 

The Kings Mountain Telephone Company, Kioge 
Mountain, N. C. Capital stock, $1,000. Incorporators: 
P. S. Baker, F. Dilling, C. E. Nesiler, R. S. Plank and J. 8. 
Manning. 

The Freehold Telephone & Telegraph Company, Free 
Lold, N. J.—to conduct a telephone business in and adja. 
cent to Freehold and to connect with other lines. Capital 
stock, $10,000. Ineorporators: Frederick L, Benzon and 
R. J. Emory, Jersey City ; S. A. Boyd, Brooklyn, N. Y. 
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ELECTRICAL SECURITIES. - 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers аге com 
The utmost care is exercised in their collection and preparation, and every effort is made to secure 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 

Abbreviations: ert. indb., certificate of indebtedness: coll., collateral; cons., consolidated: const., construction; conv., convertible; com. 


extension; gen., general: g., gold; guar., guaranteed;* inc., income; imp., Improvement; pd., paid; pfd., preferred; mtg.. mort 


piled from special reports recelved by ELECTRICITY from а variety of sources. 
accurate and reliable information, , The management of tbis journal will esteem it 


‚ common; deb., debentures; exten., 


Q., quarterly; A. & O., Ahl. and Oct.; F. K. A., Feb. and Aug.: M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June. e tru trust; A., annually; S., semi-annually ; 
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Bate and Date ot 
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PASSENGER RAILWAYS. 


Capital Stock. 


m `d; Iss } А Kato and Date of 
NAME. | Par Authorz‘d) Issucd. Bast Div. Bid. |Asked. NAME. ParlAuthorz'd| Issued. LS Dir. Asked 

Albany, N Y.-May 10: | Hartford Conn.—May 10: | 

Hartford Street Ry. Oo 100 $4,000,000) 8200.000|3 % S., Jan., 98. 140 wo 
Albany Ry. Co. . ****| 100} 2,000,000 81,750,000|1%% % Q., Feb. '98. |145 147 ||Hartford & W f ....| 100| 1,000,000| 247.000 Queue шш Wiese 
Troy Оі#у Railway Co..... MM MOM 100 2.000,000 2,000,000 | Q., Deoc. 10, 97. 68 70 artior est Hart ord RR «ъз ов» L] 7. (REZE 0099929 
Traction UO; аа osos ede 100 50,000 50,000] ......... - | jHolyoke Mass.—May 10: 
Allentown, Pa-—May 10: Holyoke Street Ry. Oo. 100 100, 000  400,0008 % A., Jan.,'98. [200 | 206 
Allentown & Lehigh Val. Trac. Oo. | 4,000,000] 1,500,000] ......... -- | 15 Hoboken, N. J.—May 10: 
Bridgeport. Conn—May 10: North Hudson Oo. (N. J.) Ry. Co.. 25| 1,250,000| 1, 000, 0008 , 1892. 7170 — 
Bridgeport Traction Co.............| 100| 2,000,000] 2, 000, 0001 % Aug., 97. 45 | 6 Indianapolis, Ind—May 10: | 
Baltimore, Md.—May 10. **Citizens’ Passenger Ry.......... ... 5,000,000] 5,000, 000 24 25 
Baltimore City Passenger Ry. Со...) 25 6,000,000] 2,500,000/5 % S., July 2,797. | 71 72 Lancaster, Pa.—May 10: 
aBaltimore Consol ио Ку. Со ое 285 10 00 000 9,177,000:2 % S., Jan. 15,'98.| 231 23% Pennsylvania Traction Co.......... 100 10,000,000) 9,900,000  ......... etas ee - 
Central Ry. Co. of Baltimore City.. 50) 800,000) 300. 000% % A. Dec., 1897. | 80 825q Lancaster & Col. Electric Ry. serej 2 87,900, _.................. m we 
Boston. Mass.—May 10: West End Street Rallway.......... ‚——— 24 Tu sedie P oe өө 


New England Street Ry............. 25| 5,000,000] 1,081,925!1 % Q., Jan.15, '97.| ... 
North Shore Traction Co.. . . . .. com. 100 4,000,000| 4. 000. 000 NV 10 13 
North Shore Traction Co........ Pfd.| 100. 2.000.000 2,000,000 6 % S., A. & O. 67 | 72 

b West End Street Ry. Co...... com.] 50 10,000,000) 9,035,000 4 % S., Oct., "V7. 81 82 

b West Епа Street Rv. C€0...8 % pfd. 50 6. 400.000 6,400,000 4 96 S : Oct 1, '97. 103 10314 
Boston Elevated R. E.. . . . 100 10,060,000 61 P. 
Brooklyn N. Y.—May 10: 

Brooklyn City & Newtown Ry...... 100! 2,000,000! 1.923, 100 2 % Feb. 1, 1898. 185 | 195 
Brooklyn Rap. Transit Co., tr certf..| 100 20,000,000; 20,000, ............... 40% 40м 
Brooklyn Heights Railroad...... TUNE 200,000; 200,000 ............ a E 
*dBrooklyn Clty RR......... guar 100 12,000,000: 12,000,000 214 % Q., Jan., 98.199 201 
e Brooklyn, Queens Co. & Sub. RR... 2.000,00 2,000, 0 o ............ s кз 

Coney Island & Brooklyn RR....... 100 1,000,000] 1.000. 000 1 % Oct. 1,'97. 140 
Kings County Elevated . 4.750.000 4,750,000) ½—ÄÜ[WMwÜwmm ИЯ Ф 
Kings County Traction Co.......... 100] 4,500,000! 4,500,000/1 X, July 26, 97 45 47 
Nassau Electric Railroad .............|......| 6,000,000, 6,000,000) ......... ES 3714 
fAtlantic Avenue Rallroad........ 50 2,000,000) 2,000,000] . ][. e Dx 
«Brooklyn, В & W. E. Rallroad..|.... 1,000,000} 1,000,000] ............ 71 90 
Buffalo, №. Y.- May 10: 
Buffalo & Niagara Falls Elec. Ry. . 100! 1,250,000] 1,250,000) wmç ааа 58 60 
*Buffalo Railway Coo. .. . 100; 6,000,000] 5, 370, 5001 % Q. Dec., '97. 78 80 
Columbus O.— May 10. 
Oolumbus Street Railroad........... 100| 3,000,000! 8,000, 000 1 % Q., Feb., '98. z 46 
Columbus Centra: Street Railroad. .] 100; 1,500,000) 1,500,000] ........ ee Е M 
Charleston, S. C.— Мау 10: 
Charleston City Ry. Co.......... | 50 100.000 100,00013 & S., Jan., '97. T - 
Enterprise City RR. OOo. 25 | 1,000,000 250, „5 $ ш 
Chicago, Ill.—May 10: 
Chicago City Ry. Обро ра" 100 19 12 000,000 3 d Dec. 81, 97.23 235 
Ohicago & South Side R. T. RR PEE Ded eren 10,323, 800 “ b. Hp 88 Из 
Lake Street Elevated RR............ 100 10.000.000 10,000,000! ............ 1314] 154 
Metropolitan West Side Elev. Ry. . 100 15.000.000 15,000. 0% ꝶ nnn = 35. 
Met. West Side El. const. stk........| 100 15:000 ООО! 2 500,000 „„ 5 i 
North Chicago Street RRR 100 10.000.000 6,600,000 8 % Q., Jan., 98. 1993, 2)1 
ANorth Chicago City RRR 100 500.000 249,900) „ АК = 
South Chicago City Railway "P" 100 2 000 000 1,603,200: CM EN M E " 
(West Chicago St. RR. Oo 100 20.000.000 13, 189,000 14% Q., Feb, 98. 92% 924 
j Chicago West Div. Ry.......guar. —.— 1.250.000 621.900 35 % D ug 
tChicago Passenger Ry.......guar.| 100 2,000,000 2,000,000,5 % S 2: - 
Cincinnati, Ohio.—May 10: 
Oincinnati Inc. Plane Ry.......com. 50! 1.000.000 575,000! . on. AT 20 
Cinelnnati Inc. Plane Ry........pfd.| 50 150.000 150,000 214 9«., Feb., '98. Е 75 
Cincinnati, Newport & Ооу. St. Ry. 100 4.000.000 8. 500, 0 ũ 0n 23 25 
lOincinnati Street Ry. Co............ 50 18 000/000 14,000,000 134 % Q., Jan., '98, 1124 113 
Mt. Adams & Eden Park Inc. Ry. 50 2.500, 000 2, 200, 000 1 ½ % Q., Jan., 98. > 
Cleveland, Ohio.— May 10: 
Akron, Bed. & Olev. Elec. Ry....... 100| 1.000.000! 1,000,000 34 % Jan., 8 39 40 
Oleveland City Ry er во эзе о о вә» өө 100 8.000.000 7,600,000 44 %., Oct., '97. 55 56 
Cleveland Electric Ry............... 100 12,000,000 12:000,000/34 % Q., Oct., 97. 6115] 62 
Detroit, Mich.—May 10: 
Detroit Citizens’ Street Ry.......... 1,2500000 ꝗͥ . 100% 
Ft. Wayne & Belle Isle Ry.......... 100 SONO 400,000 5 % July, '96. 175 
Rapid Railway Co.. 250.000 250.000 55 Ай 100 
Detroit Electric Rallway............] ^ "' 1.000.000 1,000,000) h. . 7 
Wyandotte & Detroit River Ry..... "100 250,000 200,000] ............ 100 | 110 


Dayton O.— May 10: 
City Rallway Со............. . com. 100] 1 500.000 1.470.600 144 Чылан а 100 102 


Ону Rall way Co pfd. С 600,000 15; % C., Jan. 1,'98 140 | 145 
People's Street Rallway............. до) EDU ЖКТЕ | E ганна ж 100 .. 


Unlisted. t Ex div. 

a Consolidation of Baltimore Traction Company and City & Suburban‘Rail way Company. 
Oompany controls Citizens! Railway, North Baltimore Passenger Rallway, Baltimore 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway,Pimlico & Pikesville Rallway 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 

b Leased to Boston Elevated Railroad Company. 

с Owned by Brooklyn Rapid Transit Company. 

d Leased to Brooklyn Heights Railroad. Co., which guarantees 10 % on capital stock. 

e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hts. Со. 

f Stock owned by Kings Oounty Traction Oompany; road leased to Nassau Electric KR 

f owned by Atlantic Ave. RR. and leased to Nassau system. 

$30 per share on outstanding capital paid as rental by lessee— West Chicago St. RR. Co.; 
$250,100 of stock owned by North Chicago Street Railroad Company. 

Controle by lease Ohicago West Division Railway, Ohicago Passenger Railway, and 
West Ohicago Street Railroad Tunnel Company. 

r annum paid on outstanding capital as rental by lessee—North Ohicago Street 
Rail Company; $625,100 of stock owned by West Chicago Street Railroad Company. 

k Majority of stock owned by Ohicago West Division Railway Company; 5 & on $1,000, 

guaranteed by West Chicago Street Railroad Company, lessee. 

'Qlasinnati St. Ry. Oo, bas purchased the Мі. A. & Men Par road, assuming ite bonds: 


Loutsville, Ky.—May 10: 
Louisville R com. 100 4,000,000) 3; 
Louisville Ry... ............5 % pfd, 100, 2,500,000) 2 


Minneapolis, Minn. — Мау 10: 
Twin City Rapid Transit........ com.] 100 17,000,000 15.0 10.00 ù ............ 14 20 
Twin Ойу Rapid Transit....7% pfd.|--..| 8,000,000; 1, 714, 200 14 % Jan., 98. 100 


Montreal, Canada.— May 10: 


| 


Montreal Street Ку. Co 50 4,000,000) 4,000,000 8 % S., M. & N. 253 | 255 
Toronto Street Ry. Co.. 100 6.000.000 6,000,000 124 % S., J. & J. 95 9514 
Memphis: Tenn.—May 10: 
| Memphis Street Railway Со...........| 100 500,000 500, 0 ( n 15 ө» 
New Haven, Conn.—May 10: 
iFair Haven & Westville KRK... 25 1,500,000 900,000 4 % 8., Sept. 7. 60 
iNew Haven Street Railway CO. 100 1,250,000. 1,000,000 2% % A., July '96 80 
New Haven & Centerville.......... 100; 700,000 800.0000 —— oe ee 
Winchester Avenue RR............. 25; 1,000,000}  600,000| ............ 4 42 
New Orleans, La.—May 10: 
Canal & Claiborne RR. Оо.......... 40 240.000 2400001 % 9., Jan., 988. 140 | 1€0 
New Orleans & Carrollton RR......| 100! 1,200,000! 1,200,000 1 % Q., Jan., $8. 12357 12 
New Orleans Traction Co...... com. 100 5,000,000; 5,000,000  .................. 134 8 
New Orleans Traction Co....... pfd.: 100 2,500. 000 2,500,000, ............ 6 10 
aCrescent City RR............. guar.| 100 2.000.000 2,000. 000 3 % S., Jan., '98. ve 30 
| New Or. City & Lake RR....guar.| 100 2,000,000) 2,000,000 4 % S., Jan., '98, 81 88 
Orleans Railroad. а.а... 50 500,000] 155,000 114 %., June, 94. | 16 17 
St. Charles Street Raílway...... ‚...| 50' 1,000,000 1,000,000:1% %. Jan., 98. 653% 5414 
New VOr K- Мау 10: 
[Central Crosstown RR. 100 600,000 600,000 274 % Q July, 97. |:30 8 
| eChristopher & 101 Sts. RR. gunr. 100 650,000] 650.000 2 % Q., Jan., 98. 184 | 164 
| Dry Dock, E. Brdw'y & Battery RR. 100 1,200,000 1,200,000 144 % Q., Feb., 98. |175 195 
dMetropolitan Street Ry. Co........ 100. 30,000,000. 80,000,000 114 % Q., Jan., 98. |148 | 149 
eBleecker St. & Fulton Fy. Ry.guar 100 10900 900,000 *4 % A., July, 97. 32 84 
| fBroadway & Seventh Ave...guar. 100 2. 100.00 2,100,000 21 % Q., Oct., 97. 205 | 212 
9 Cen. Park. N. & E. Rivers RR. guar; 100 1. 00.000 1,800,000 274 % Q., Jan, "98. |177 | 185 
hEighth Avenue RR... ...| 100; 1,000,000! 1.000.000 _..-.. ..... 310 | 825 
i42d St. & Grand St. Ferry RR.guar! 100 750.000 748,000 414 % Q., Feb.,'c8.820 | 560 
jNinth Avenue нї........ a. guar.'100 .— 800,000 00.000 ...... esee. 192 | 194 
kSixth Avenue RR............ guar 100 2,000,000, 2,000.000 ............ 200 | 210 
ITwenty-third St. R. R. Co.. guar. 100 200.000 600,000 4% % Ө. Feb., 598. 810 | .. 
Second Avenue R... а 100 2,500,000) 1,862,000 2 % Q., Jan., '98. |165 | 140 
Third Avenue RR................... 100 12,000.000 10,000,000 2 % Q., Feb., 88. |18 | 170 
| m42d St., Manhatv'le & St. Nich. Av, 100 2,500,000) 2.500, 0 . . . .. . 5% 62 
| Union (Huckleberry) Ry. ....... 100; 2,000,000, 2,000,000] . . .. . . . 175 | 200 
|МемгарК N. J.—May 10 | 
| Consolidated Traction Со. of М. J. . 100 15, 000.000 15,000,000, T 0 4 46 47 
Newark Passenger Ry............,| 100. 6,000,000 6,000,000: „„ 70 өө 
nRapid Transit Street Ry.........| 100, 504,000 504, 000 1134 % A. 180 | 190 
| Pittsburg, Ра.—Мау 10: | | 
Allegheny Traction Co. 50 500,000 500,000 - 45 
| oOonsolidated Traction Oo. . om. 50 15,000,000 15,000,000 2 %, Jan., 95. 163, 
Consolidated Traction Co...... pfd., 50 15,000,000 15,000,000 3 %, May, '97. 45% 46 
pCentral Traction Co............ co! 50 1,500,000) 900, % %ͥ 4 "hs 
qCitizens’ Traction Co.............| 50 8,000,000 8.000,000 6 % A. io 
rDuquesne Traction Co. 50 8,000,000 8 ce 6 A. oe : 
sPitt«burg Traction Co............ 50 2,500,000. 1,900,000 3 %, Aug., 95. ae su 
Fed ral St. & Pleasant Valley Ry..| 25. 1,100,000) 1,100,000 21; %, Jan., 98 КУ ès 
|Pgb., Allegheny & Man. Trac. Co... 50} 8,000,900; 12,994,439 2 %, Aug., 95. чч aie 
IP ttesourg & Birmingham Trac. Ку. 25 8,000,000; 3,000,000 ½ %, Jan., '96. 18k| 19 
| Pittaburg & West End Ry. ........ -| 50 1,500,000) 1,500,000 5 % A., June 80,97.| .. ae 
Second Avenue Traction Co.., oom... 50, 4, 000,000 14, 000.00 0 . . . . xs ea 
Suburban Rapid Transit Со.........| 50! 600,000 200,000| ..-.....-... 25 SN 


*Unlisted. 1 Full paid. Į Outstanding. f Ex div. 

a Leased to New Orleans Traction Company at 6 % on stock. 

b Leased to New Orleans Traction Company at 8 % on stock. 

c Leased to Central Crosstown Railroad at 8 % on stock and interest on bonds.. 

d Operating the former Met. Trac. system, that corporation having become extinct. 

e Leased to 23d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 

f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway. 
Leasea ty Metropolitan Street Railway at8 % on stock until Oct. 1, 1897; thereafter 9 & 

k Leasea to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum. 

i Leased to Metropolitan Street Railway for 18 % on stock. 

j Leased to Met. St. Ry. for 99 years from April 20, 1892; € % first5 years, 8 & thereafter 

k Leased to Metropolitan Street Railway for $145,000 per annum. 

l Leased to Metropolitan Street Railway for 18 per cent. on capital stock, 

т Controlled Ly Third Avenue Railroad by purchase. 

n Dividends of 134 % yearly guaranteed by Consolidated Traction company. 

o Controls by lease the Alleg'ny, Cent., Citizens, Duquesne, FurePittand Pitte’h Trac, Oe 

р Leased to Oonsolidated Traction Company for R % per annum on par value of stock, 

q Leased to Fort Pitt Traction Oompany for 6 * on $8,000,000 capital | 

r Leased to Consolidated Traction Company for 4 % on capital stock after October, 

& Leased to Consolidated Traotion;/0ompeany: for? X on capital stockafter October, 
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——— Bate and Date of ee ee er Rate and Date of 
NAME. Par — Issued. Last Div. Bid. | Asked. NAME. Par es Issued. Dir. — 
— 
New Bedford Mass- May 10: Boston, Mass. May 10: 
Union Street Railway Oo...........| 100 $350,000] 7350, 000 2 *, Feb. '98. .. | 158 American Bell Telephone Co. . 100 50,000,000; 28,650,000|4 55 
Mass—May 10: | Kus Telegraph Ж Pelephone Gor [100] у. | tea. dae no 
Northampton, Mass i New England Telephone Oo........| ..| 10,894,600! 10,804,600/$1.50 97, Feb. '98 1 2 
Northampton Street Rv.... ........| 100] 800,000] 225,000 4 % A., Jan., 98. 165 | 175 New ҮорК.—Мау 10 1 SUN е, . v8. 128 |128 
—May 10: 
Omaha, Neb.—May 10: American Telegraph & Cable Oo — 
Omaha Street R R/ 100 5.000, 000 5,000,000) . . . . . 25 z ‘Central & South Am. Teleg. Oo. 100 13899990 1009005 p ха ü ж 
lal Cab] 5 000 + 
Paterson. N. J.—May 10. Franklin Teleg. g. 233 100 10,000,000, 10,000,000 15 % Q. 188 |189 
eleg. Со......2% & чаг. 100} 1,000,000 8 p 
Paterson Ry. Co. 100 1,250,000 1.250, 0000 ·ͥ .. . . 85 86 Erie Telegraph & Telephone Co.....| 100 5.000.000 4.800.000 1 9 8 Ё © 44 
d R. L—May 10 Gold & Stock Telg. Co..guar. 6 %. 100] Б 000.000] ...... |I br. Jan..,'98. | ^8 | 69 E 
Providence, Н. x QE International Ocean Tel Co. guar 6% 100| 8.000.000 ,..... 3 $ Q. 105 110 fhe 5 
United Traction & Electric Oo .....| 100; 8, 000.000 8, 000, 00074 &. Jan. '98. 59 | 62 |Мехісап Telephone Coo . 100 2,000, 0 1% % Q. ш 18 fe 
; *New York & New J . Co.. 000. . 728. 60 | 6T 
Philadelphia.—May 10: New York & New Jersey Tel. Со, 100) 5,000,000] 81221000155 % Q., Jan., Чё. И? hias ij 
Fairmount Park Trans. Co...820 pd. 50; 2,000,000| 1.770, 000 2 %, Dec. 97. 144 .. Postal Telegraph Cable CO.... .. 100 15.000.000 15.000. 2% 8. 78 Tori 
Hestonville, Man. & Fairmount....| 50; 1,966,100] [1,966,100 2» %, July 15, 97. 42 | 45 |/*Sout’n & Atlantic Telg. Co.guar.5 % 25 950.000 Б 5 nd Es F 
Beson Man. & Falrm't. 6 % pid. 50| 533.900 {533,900 3 % S—Jan, 10, 58. 6% 65 |'+Commercial Union Telegraph Co. 25| 500,000 ооа 85 | 90 " 
aFairmount Pk. & Had. Pass. Ry, 50^ 800.000 300,000 3 % Feb. 1, '98. 63 | 66 Western Union Telegraph Co....... н. |97 о %% S 5 vi 
Union Traction Со............ 812% pd| 50 30,000,000) 29,930, 400 . 15780 16 Div. guar. by Postal Teleg. Оо i тре; 870,000 134 &, Jan., '98. 89% 893. іж: 
cElectric Traction Оо.............. 50| „ 8,297,920} злегка неная 717 71% " 
чое уап By wees 50 500,000 1 share eer as .. |Miscellaneous.- May 10: 
eFrankford & Southwark Pas. R 50) ........ 875,000 $14 sha’e A—Apr.97 87 s«- ||Ameri Dist. Tel ; I 
dis iiis | merican Dist. Teleg. (Phila.).....| 25] 400,000 2 9 
fLehigh Avenue Ry. €o........ А 50 1,000,000] ........: eren m n А 4 esi Bel] Teleph. Co. (of ea ...] 100! 8 168.000 8.168.000 1% Q., Feb. . M |.. { 
Lombard & South Street Ку...) 25| . 1,000,000 A. & О. 89 90% [Chesapeake & Potomac Telep. Co. 100 „168,000 2 % В. 170541 йт: 
dSecond & Third ae Ry 20 10000 771.076 $9 share А: пао i» Chicago Telephone Co E 10000 „ pene xD AT 
cPeople's Traction Оо.......... ... 000.000 16,000,000 3 %, A., April, 97. ... - ' sut Peto & Tele Co (Poh) Berts 3 oseese "m Bo 
Germantown Passenger Ry... 50| 1,500,000] (572,400 85.25 ahare—1898, ixi qas. lee ta Bay Кылоо. МОО. eek eps ыз] 11 
1 & 5 ege d Ry. 25 | Бу 1710 000 3 % Jan., 1898. 132 =e Hudson River Telephone Go. 100 2,000,000] 2,000,000! 1 * G. у " à 
^ eop e's Passenger 5. .com. » , 740.000 КОРР 60 ees es x 3 Nm Tom 1 " „ а 76 S 
б реор!е'к Passenger Eyes pe Z0 A00 056 80009995 iuo used m Su iis: „ HI UN CONUAT 2,500,000} 2,500,000 234 % Q. 05 1 al 
adelp ia Traction Oo....... 2 30,000, {20,000,000 4 — Oct. Я 2 e iu bar Мы ет e... — ЖОТО өе ne Vet 
jOatherine Бири све St...... 1 [400.000 6 % A Mar, Eom 110 ee Southern New Eng. Teleph. Oo.....| 100 8,000,000] 11... | 02:2 до en: 
‘Continental Pass. Ry. guar.. ,000,000! 580.000 $6 share—J uly, 97. же i 
‘Ewpire Passenger Ry. o...... 50 600,000! 600.000 . . . . . Кү АК ELECTRIC LIGHT AND ELECTRICAL MFG. COS E 
Philadelphia City Pass. Ry...... 50| 1,000,000| [175,000 $7.50 share July 97 176% 180 ' — 
Philadelphia & Gray’s Ку. КК.) 50 1,000,000] 204,650 83.50 share July '97, 86 [Boston, Mass.—May 10: T 
{Ridge Avenue Passenger Ry. . . 50| 750,000 1420.000 £12 share, July '97. 300 Fort Wayne Electric Оо 10. 
iFuiadelphia & Darby Ky.guar.| 50 200,000 £2 share July, 97. s% Ft. Wavne Elec Co.T Sec. Serlea A. 25 „ Pedum — * ede A 
317% & 19th Sts. Pass. Ry. guar..| 50 250.000 115 % 8., July, 97. 15777 General Electrie Co... . сота 100 40 000.000 80 460 6 TE | — . be i 
jThirteenth а 15th Sts. Pass. Ку.) 50) 1,000,000] [335,000 £11 sh. A., July, 757 275 VVT 00 10 600, 460,000 2 54 a aa Tae 35% 855, fi 
Unten Passenger Ку. Co. . . 50) 1,500,000) [000.000 9.50 shre, July, 97.7 | 225 B. -H. Elec. Co. . F. C00 шу ыу 
jWest Philadelphia Pass. Ке...) 50 750,000 1750,000$10 share, July '97 225 | 285 „ alee: & Mfg.Co.com.| 50 ...... 146, 7000%c0 д? d^ | 
. Ү.—Мау 10; | .& Mtg. Со. pfd. 50 4,000,000| 3,996,053 134 % ' 
Rochester, N- Y-—May 10 „„ ae oa P 000, ‚996,058 134 % Q., Feb., 88.“ 62 | 53 is 
Rochester Railway CO .. 0100 ее 100 5,000,000 5 000 000 3 10 13 estiugbouse El. & Mig. Оо. assent. 50 11,000,000 8,195,126 0 „„ „%%% ae ee Win 
Reading, Pa.—May 10 ВЫ New York. May 10 | A 
; К : Edison Elec. III'g Co., New York.. 1. 
jReading Traction Co........... T p: 1,000,000 1,000,000 Seml-an.,Jan. &Jy 15 EM *Edison Elec. Hlg Co., Brooklyn.. 100 M LO 900 ares А T 126 ty » 
kCity Passenger Ry. . ..... ... .. . 50 3%, 350,000 Jan., 98. 112 у, Edison Ore Milling Co........ ыз 100 Фә» 1% & Oct., '97. 1084 +» 
(East Reading Electric Ry........ 50 1,000,200) [1,000,000 Jan., 98. 64 a2 Edison Electric Storage Coo. — . wees 10 | 1 
is Mo.—May 10 General Electric Co . .. om. 100 40.000.000! 30.460.000/2 & O. s: Р ! 
St. Louis О. y General Electric Co............. PÍd.| 100 10.000.000 4 252 000 2% Q., Aug ‚ 1898. 5% 855 
Fourth Street & Arsenal R 50 800,000 150,0 ũ ....... es TE а Interior Conduit & Insulation Co... 100! 1.000.000 15030000 3} % B., July,'98. | 92 94 Ta 
EE Ку. Co·— 50 400,000 400,000:2 % Dec., 1888. - с United Elec. Lt. & Pow. Co... ..pfd pol bc ertt 4|. “дә 
пае ы a 100. 2,500,000) 2 400.000. % Jan.,98. 120 $4 * "+ sarias ‘ 2 oe , 
National Railway Coo. .. | 2.500.000 2 47,000 Te Я Jan. 98. P c Pittsburg, Pa.—May 10: | 
Cass Avenue & Fair Grounds...-| |) 2.500.000 2.500.000 e - 2 \llegheny County Light Oo........| 100 500.000 500.000 127 
Citizens' RR. 56564699 9 969 еза зе ces 100 2,000 000 1,500,000 4 % Oct., '93. 90 110 East End Electric Light Co......- 50 800.000 800 000 J. & J. oe 
St. Louis RR оова eee „„ 100 2,000,000 2.000,000.2V5 JA Jan., 198. 95 105 + 1 Q ee 10 
Missouri RK. s 50 2, 400,000 2.00.00 1 % Jan., 98. 170 | 172K Philadelphia, Pa.—May 10: (ы 
People’s RR. Co. . . . 50, 1,000,000) 300,000 50c., Dec., 89. ee s Edison Electric Light Oo...........| 100! 2.000.000 1445 Ne 
Southern Electric Ку........ eon, 50 500.000 500,000 ............ 50 52½ |*Electric Storage Battery Co. . com. 100 &500 ою! .... is sese 21 a 2 ds 
Southern Electric Ry. . 6 % pref. 100 1,000,000| 1,000,000; 1% %, Jan., 98. 100 | 1025; | *Electric Storage Battery Co. . . pfd. тоо 5.000 ОПО “ее enis 8 | 95 к 
St. Louis & Suburban Ry... . . . 100) 2,500,000] 2.500.000 ... .. 51 56 P'Penna. II t., Lt. & Pow. CO. . com. 50 5.000.000 [.... soc. D. " | tre 
Union Depot R .. N.. 100, 4,000,000) 4,000, 0003 % A., July, 95. | 175 оппа, НЕ. 14. . 1 Co 1d. 50 5.000, 0000 6 v ont og jee | үт 
т t r ‚1, ) Ж Ы 3 , eos cee о, ., ee ү oe : 
San Francisco, Са1.—Арг. Southern Elec Tight & power G..] 10) 6,500,000! 559. 00 882500 dis. Jan. 11 7 18/4 M ү 
l Southern Elec. Light & Power CO.. 10 187,500 18 | 10 
California St. Cable KK... . 100 1,000,000| 600,000 50c. monthly. .. 110 , 7,500 et ы Nor 
Geary Street Park & Ocean RR... . 100. 1,000,000| 375,000 $2.50 share, 98. 40 50 Miscellaneous.- May 10: aa 
Market Street Му.......... „ӨӨӨ 100 18,750,000| 18,750,000 Q., 60c. per share. 524 53 Brush Electric Co. .. . . . 50 Fe 
Presidio & Ferries КК...... —*ũ7„*è 100 1, 000, 00 550,000] ................ “a са 85% Bridgeport (Conn.) Elec. Lt. Oo....| 95 у 000 e БЕ 375 40 
‚з . Missouri- Edison (St. Louls)..... $a | е En 6 
Seranton, pa ded 195 Eddy Electric Mfg. Coo 255 е" sans i 10 Te 
Scranton Railway Co. ee 50 6,000,000! 2,500,000! ................ is 10 12 |\Hartford (Conn.) Elec. Light Co....| 100 350.0000 dn 125 128 M 
m Scranton & Carbondale Trac. Co. 100 500,000 500,000) . . . . . .. .. | 18 Hartford (Conn.) Lt. & Power Co..| 25 175.0000 ve 6 11 [*. 
m Scranton & Pittston Traction Co.. 100 1,050,000! 1, O50, 000 s me 3s New Haven (Conn.) Elec. Lt. Co....| 100 100.000 8 eee 160 ; 
Е | Narragansett ( Prov., R.I.) Elec. Co. ire t 1| 85 
Springfield III. May 10: i Rhode Island Elec. Protec. Oo.... И 1) 1,200,00.) еооо ве 2 % Q., Oct., 96. ж m X Uu 
Springtield Consolidated Hy ......... | 100 750,000 780000; pa 11 Royal Elec. Co. (Montreal).......... 1 000.000 неран 2% : «M9. | 150 Y: 
Q.—May 10: Toronto (Canada) Elec. Light Co...| 100 1.085.000 1.085.000| 13 6 Q 132 | 183 ч. 
Springfield NL dd Thomson-Houston Welding Co... 1000 „ OR Dee 1, '96 100 ы 
Springfield Street Ву.......................] 100 1,000,000, 1,000,000) .................. es 2 Woonsocket (R. I.) Electric Co.....| 199 ane si exte , е 100 10 x 
Springfield, Mass.—May 10. J... М мыз eee ee | 
Springfield Street узак „.....] 100} 1,200,000) 1,166,700 8 % А. 205 |210 ALLIED INDUSTRIES 
Toronto Canada.—May 10. 
Toronto Ry. Oo. ... 100 6,000,000. 6,000,000 134 X 8. 9 | 951; Boston Mass. May 10: | 
Montreal Street Railway Co..... АРИР ТЕРЕТ? 4,000,000: 4,000,000 4 % S. 258 | 255 American leche Heating Oo......... 50 10. 000,000 .... Sh o 7 | 
| Street Ку. & Illu'g Properties...pfd) 100 4, 500, 000 1,248,700 $3 per sh. Feb. I. 98 , | •• = 
Washington, D. C.—May 10 "— m United Électric Securities Co...pfd.| 100, ...... | . 477. Feb. 36. 85 N". 
Belt R . Co sas ооосоовоеое = «„ „„ Y | a 1 | — eececaussesecoscce oe es 1 Е | 
Capital Traction Co. . . . 100 ]12,000,000 12,000,000 65c. per sh, Oct. 97. 7244) 72% New Yopk.— May 10: а 
Columbia Ку. Co. . . . 50 400,000 400,000 6 % A. 70 76 Consolidated Electric Storage Оо... 18 20 Is, 
Eckington & Soldiers’ Home Ку.... 50 707,000 652,000, ............ 9 | .. Edison European... ... . .... . ..... I He 1|8 | 
Georgetown & Tenallytown Ky..... 50 200,000 200.000 se a db агар Heating & Lighting Оо.. 100 5 did 88 92 и. 
Metropolitan КК. Со.............. +. 50, 1.000, 000 453,920 2% 94 Q. 116 | 118 Worthington Pump Co........com.; 100 5.500.000 5.500.000 icd 20 95 ' 
worcester, Mass.—May 10: | Worthington Pump Co...... --..pfd 100| 2,000,000, 2,000,000 1 85 88 | 
Worcester Traction CO.. . . . . com. 100 8,000,000 8,000,000) .................. 15 17 |iPhiladelphia, Pa.—May 10: © 
Worcester Traction Со......6 % pfd. 100 2,000,000: 2,000,000 3 % S., Feb., 98. 92 94 Acetylene L. Н. & P. Oo...... $35 pd.| БО! 1,000,000 oe Ce 
Worcester & Suburban Street Ку... 100 550,000 542.500 4½ 3, 1897. 84 | .. Hlectro Pneumatic Trans. Co....... 10 1500000 шшш... EAE i. de ir 
Wilkesbarre, Pa.—May 10: United Gas Improvement Co..serip.| 50 10,000.00 . | , LET E! 
& Wyoming Val. T Welsbach Commercial Co..... com.| 100, 8.500.000 151,| 16 he 
Wilkesbarre yoming Val. Trac.| 100 5,000,000! 5,000,000 1%, Jan., 97. 24 | 29  |Welsbach Commercial Oo. . . pfd. 100 500.000 ...... 2% Q 65. 15 
— b . . — j Gelsbach Light Со.......... РЭР 5 525,10 2 44% 45 N 
* Unlisted. des AUT 1 Fab ру, | Outstanding. {Ех div. Welsbach Light Oo., Canada 5 5 UA S а 6 үн 
a Leased to Hestonville, Man. alrmount Passenger Ky. for 6 % on stock per annum. , түзү: И A 
b Consolidation IElecti je, People's and Philadelphia Traction companies. Fixed hares Pittsburg, Pa.—May 10: ^ 
and all indebte ness of constituent and leased companies assumed by Union Traction Com- Oarborundum Mfg. Oo. 100 200,000 200,000 xs | ee № 
pany. Standard Underground Cable OO. 100 1.000.000, 1.000.000 Q 108 {106 т 
с Practically all shares owned by Union Traction Company. Ааа: аад. 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Co. Miscellaneous.-May 10: 
e Leased to Electric Traction Company. Barney & Smith Car Oo.. .. com. 100 А 1.000 000 10 |15 
Controlled by Frankford & Southwark Passenger Railway. *Barney & Smith Car Coo pfd. 100 NE 2: 500,000 2 X 62 | 68 de 
ооа to коор. 5 МАП at $5 per share. oe & Spencer Со...............| 255 500, oda М 
Majority of stock owned by People's Traction Оошрапу. onsol. Car Heating Oo........... 250. 250.0 * 3 85 , 
4 pedit to Union Traction Company. E Johna-Pratt Co.... c» MO QUNM о 1,250,000, 1,250,0001% & Feb. '98, .. |10 ү 
j Lease transferred to Union Traction Oompany. *Pratt & Whitney Oo...........com.| 100 „ 2: be: 6 | 10 м 
jj Leased to United Traction Co. ata rental of $10 00) per ап. in 1866-7-8, $20,000 p. а. in Pratt & Whitney Оо..... e. pfd| 100 rid ee 2 46 | 52 
1399-1900 and 830,000 per annum thereafter, payable semi-annually, rental declared as а divi-/Stillwell-Bierce Qo.............com.| ..| ,... Н жаН APR 70 |80 
dondsemi-annually, © Stillwell-Bierce Go. . . se pid... .. luno. 2 & Bopt. 109. | 109 
E Dividend of 10 % guaranteed by Reading Traction Company. Bhults Belting Оо...................] 100] 600,000] ...... pen Je | A 
{ Dividend of 6% % guaranteed by Reading Traction Oompany. f. Obarles Car Co oo] м iih n ei?» M 
m Leased and opera ed by the Scranton Railway Company, formerly Scranton Trae. * Unlisted. ш ^ 
l 
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PASSENGER RAILWAY. 


NAME. 


Albany, N. Y. 
Date o/ Quotation May 10, 1898 


he Albany Ry . .. . Ist mtg. 5s. 
тре Albany Ry. Oo.. . . . Cons. mtg. 5s. 
he Albany Ry. Co.. .. . . Gen. mtg. 5s. 
Watervleit Turnpike & RR. Ist mtg. бв 
Watervleit Turnpike & RR. ad mtg. ба. 
Troy Ойу Railway Со..................1в% 58 


Interest guar. by Albany Ry. Co. 
[Principal ава? interest guar. by 
Albany Ry. Co. 


Baltimore Md. 
Date of Quotation—May 10, 1898 


more City Pass. Ry. . Ist mtg. g. 5s. 
— Traction Co.. Ist mtg. 5s. 
Baltimore Trac. OOo. Exten. & Imp. g. 6s, 
Bal. Trac. Co.. No. Balto div. Ist mtg. g. 5s 
Bal. Trac. Co. Coll. Trust,1st mtg. g. 5s. 
Baltimore Traction Co. Convertible 5s. 
Central Pass. Ry. CO. . . Ist mtg. 6s. 
Central Pass. Ry. Co.. Cons. mtg. g. 5s. 
ie & Suburban Ry...... Ist mtg. g бз. 
Lake Roland Elev., ............1st mtg. 58. 
Metropolitan Ry. (Wash.) Ist mtg. g. 5s. 


+The bonds of the Baltimore Traction 
Oo., the City & Suburban Ry. and the 
Lake Roland Elev. were all assumed by 
the Baltimore Consolidated Ry. Co. 

18151,0001n escrow to retire1st.mtg.bds. 


Boston, Mass. 
Date of Quotation — May 10, 1898. 


tLynn & Boston RR....... lst mtg. g. 5s. 
West End Street Ry........Deben. g. 5s. 
West End Street Ry....... Deben. g. 444s. 


781,74, 000 in escrow to retire outstand- 


ing bonds of absorbed companies. 
Charleston S.C. 
Date oj Quotation— May 10, 1898. 


Enterprise Street RR........1st mtg. 5s. 
harleston City Ry.......... lst mtg. 68. 
Controlled by Charleston St. Ry. Co. 


Chicago Ill. 


Date of Quotatton—May 10, 1898, 


Ohicago City Ry .. . Ist mtg. 434s. 
Chicago Passenger Ry...... Ist mtg. 68. 


Ohicago Passenger Ry. . Cons. mtg. 68. 


Chicago & So. Side R. T...1st mtg. g. 58. 


. .4 Los. 


North Chicago St. RR........ Ist mtg. 5s, 
North Chicago St. RR. . Cert. indeb. 6s. 
North Chicago Oity Ry...... Ist mtg. 6s. 
North Chicago City Ry..... consol. 4148, 
West Chicago St. RR......... lst mtg. 58. 
West Chicago St. RR........ Deben. бв... 


[Pubject to call after Oct. 1, 1899, at 
$110 and interest. 
ee by W. Chi. RR. Oo., lessee. 
Int. guar. by W. Chicago St. RR. Co. 
Cincinnati, O. 


Dateoj Quotation—May 10, 1898 


Oin. New. & Cov.St. Ry. Ist Con. mtg. g.58 


Mt. Adams & Eden P'k In Ist mtg. 6s. 
Mt. Adams & Eden P’k In. Ist mtg. ба. 
Mt. Adams & Eden P’k Inc.Cons.mtg.5s 

‚ Ооу. & Oln. St. Ry. Ist mtg. 6s. 

ISo. Ооу. & Cin. St. W 2d mtg. 68. 

+ Assumed by the Oincin. St. Ry. Co. 


1$250,000 reserved to retire lst mtg. bds.| 


Cleveland, О. 
Date o/ Quotation — May 10, 1898. 


aBrooklyn Street RR. Co. Ist mtg. бв. 
Cin. New't & Ооу. St. Ry. Cons. mtg. 5s. 
Oleveland City Cable Ry. . . Ist. mtg. 58. 
tOleveland Electric Ry. Co. Ist mtg. g. 5a. 
Columbus (O.) Cent. Ry. . Ist mtg. g. 58. 
aEast Cleveland RR. Ist mtg. 5s. 
Ft. Wayne (Ind.) Elec. Ry . lst mtg. g. 6s. 
Lorain (O.) Street Ry. lat mtg. 6s. 
tSt. Ry. Oo., Grand Rapids. .. Ist mtg. 5s. 
900,000 in escrow to retire bouds of 
absorbed companies, marked a. 
{Interest guar. by Cons. St. Ry. Co. 


Detroit, Mich. 
Date of Quotation—May 10, 1898, 
Detroit Citizens’ St. Ry. . Ist cons. ба. 


. Wayne & Belle Isle Ry. . Ist mtg. 6s. 
The Detroit Ry.......... ey Po б Me, 


150,000 1n escrow to retire bo d 
Det. Oity Ry. and Grand River 8 Ry. 
New Haven Conn. 
е zd Quotation—May 10, 1898, 
ew Haven St. Ry......... 1st . Б. 58. 
New Haven (Edgewood Div.)1st mte.be 


Avenue RR... 1st m „ . бз, 
Winchester Avenue BH Debes. i. ба, 


— eee 
Authorized. Issued. Due 
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Brooklyn, Bath & W. E. RR. Gen. mtg. 58. 


SAE EEE 


- = OG 
3 
2 


ЖААСА" 
Sg gta De 


e 


|| People's Pass. Ry....... Stk. trs. cert. g. 48 
|Phtla. City Passenger Ry...... 1st mtg. 58. 
Philadelphia Trac. Co........ Coll. tr. g. 48. 
Thirteenth & 15th St. Ry........ Ist mtg. 7s. 


Union Passenger Ry............... Ist mtg, 5s. 
Union Traction Со................ Col tr. 4s. 
West End Passenger Ry. Ist mtg. 7a. 
West Phila. Pass. Ry......... Ist mtg. g. 6s. 
West. Phila. Pass. Ry. 2d mtg. 5s. 


Pay for the shares of the Electric and 
People's Traction lines purchased. 


~~ 


ЕРЕ 


888888888 


Millvale, Etna & Sharpsburg..............5s. 
Pittsburg, Crafton & Mansfleld. 58. 
Pittsburg Traction CO. Ist mtg. 5s. 
Pittsburg & Birmingham Ist mtg. 58. 
Pittsburg & West End. Ist mtg. 58. 
*Pg'h., Allegh. & Manch. ., Gen. mtg. 5s. 
Second Ave. Traction CO. 58. 


Newport Street Ry.......... . Coupon 58 
United Trac. & Elec. Co. . Ist mtg. g. 5a 


BONDS. 


PASSENGER RAILWAY. 


NANE. 


New Orleans La. 
Date of Quotation— Apr. 31, 1898. 


Canal & Claiborne RR........1st mtg. ба. 
Crescent City ЕК............ 18% mtg. бя. 
Orescent City RR....... Cons. mtg. g. 5s. 
New Orleans City RR... . . Ist mtg. 68. 
tN. Orl's City & Lake RR. . Ist mtg. g. 58. 
N. Orleans & Carrollton RR. zd mtg. g. 68. 
Orleans Railroad Co....... Cons. mtg. 6s. 
tSt. Charles St. RR. Co Ist. mtg. 68. 


23,500 in escrow to retire New Or- 


tH 
leans Oity RR. Co.’s lst mtg. bonds. 


[390,000 outstanding. 


New York. 
Date of Quotation—May 10, 1898. 


Atlantic Ave. (Brooklyn) . . Imp. g. 5s. 
Atlantic Av. (Brooklyn). Ist gen. mtg. 58. 
tAtlantic Av. (Brooklyn). Cons. mtg. 58. 
Brodway & 7th Ave. Ist cons. mtg. g. 58. 


Broadway & 7th Ave......... Ist mtg, 5s. 
Broadway & 7th Ave.......... 2d mtg. 58. 
Broad way Surface............ Ist mtg. 5s. 
Broadway Surface Tw 2d mtg. 5s. 


Brooklyn City RR. Co..1st cons. mtg. 5s. 
Brooklyn City & Newtown.. Ist mtg. 5s. 


Brooklyn Heights RR......1st. mtg. 5s. 
Brooklyn, Q’s Co. & Sub’n..Ist mtg 5s. 
Brooklyn, Q's Co. & Sub'n..1st cons. 5s. 


Metropolitan St Ry Co..g. m. cl. tr. g. 5s 
Second Avenue Ry..Gen, cons. mtg. 5s. 
Second Avenue Бу.............. Deb. 5s 
Steinway Ry. (L. I.) Ist mtg. g. бз 
South Ferry RR. Co.. Ist mtg. 58 
гата Avenue ББ...» Ist mtg. g. 5s 
Twenty-third Street Ry...... lst mtg. 68. 
‘Twenty-third Street Ry...... . . . Deb. 5s| 
Union (Huckleberry) Ry. Ist mtg. 58. 


t Westchester Electric RR... Ist mtg. 5s. | 
181,035,000 in escrow to retire gen. mtg. 
bonds. 
184,850 000 1n escrow to retire maturing 


E: ' |lobligations. 


18552,000 In escrow to retire Ist and 2d 
mtg. bonds. 
тү treasury, $80,000. 
t Guar. by Union Ry. Co. 
Toronto Canada. 

Date о) Quotation— May 10, 1898 
Montreal St. By. e saison Ist mtg. 5s, 
Toronto St. Ry. . . . . . Ist mtg. g. 4 Von. 

1835,000 per m. single track authorized. 


$600,000 in escrow to retire 6s due in 1901. 


Philadelphia. 

Date of Quotation—May. 10, 1898 
Continental Pass. Ry. Ist. mtg. 68 
Empire Pass. Ry................... Ist mtg. 7s 
Greene & Coates St. Ry.......... Ist mtg. бх 
Lombard & So. St. Pass. Ry... Ist mtg. 6s 
People’s Pass. Ry... . Ist mtg. 78 
People's Pass. Ry.................... 2d mtg. 58 
People’s Pass. Ry. Cons. mtg. 587 


2 The trust certificates were issued to 
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Pittsburg, Pa. 
Date of Quotation—May 10. 1898. 


Birmingham, Knox & Allentown......6s. 
Central Traction CO Ist mtg. 5s. 
Citizens’ Traction Co............. lst mtg. 5ч. 
*Duquesne Traction Co......... Ist mtg, 5s. 
*Fed'l St. & Pleas. Val. Jack's Run.... 5s. 
Fed’! St. & Pleasant Valley........ Cons. 5s. 


Providence R. I. 
Date of Quotation— May 10, 1898, 


St. Louls. 
Date of Quotation—May 10, 1898, 
Baden & St. Louis RR... . . . Ist mtg. 5s, 


Ave. & Fair Gds. Ry. . Ist mtg. 5s.| 2,000, 


Oitizens’ Railway Оо.............1я% mig. ба, 
Comp. Hts., Un. De. & Mer. Тег..18{& бв 
*Unlisted, 
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102 +... 
1735 "Wy 
108 | 111 
9814 | 9914 
110 t... 
9334 | 100 
85 87 
106 108 
“105 109 
116 119 
106 110 
«112 114 
«115 117 
106 *107 
112 115 
118 116 
84 87 
90 91 
105 108 
85 90 
94 95 
103 107 
110 118 
118 122 
108 105 
114 
100 *108 
108 +... 
113 116 
85 90 
11455 |. 116. 
1125$ | .... 
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106 T 
115 117 
106 111 
117 120 
108 108 
111% 114 
108 cans 
101 102 
104 105 
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PASSENGER RAILWAY. 


Amount. 
Interest 
КАМЕ. Authorized.| Issued. |Due| periods. | Bid. | Asked. 
St. Louis. 
Date o/ Quotation — May 10.1898, 
Fourth St. & Arsenal St. Ry. Ist mtg. бв. — $50,000 $50,000 11903 J. & J. 8⁰ 85 
Jefferson Avenue Ry............lat mtg. 58. 400,000 400,000 |1905 M. & N. 100 102 
Lindel] Ry. Co....... F Ist mtg. 58 1, 500, 000 1, 500.000 11911 F. & A. | 105 107 
Missouri RR. ooo 1,000, 000 700,000 1916 M. & S. 105 107 
Mound City RR. Oo....... . .. Ist mtg. вв. 400,000 800,000 1910 A. & О. | 102 104 
eople's RR. Co...... — HOUR Ist mtg. бв. 125,000 125,000 1902 J. & D. 98 101 
People's RR. Oo. TE 2d mtg. 78. 75,009 75,000 1902 M. & N. | 97% 100 
e's RR. Co......... ... Cons. mtg. 68. 1,000,000 800,000 11904 J. k |.... |.... 
8t. Louis & E. St. L. Electric. Ist mtg. 6». 75,000 75,000 1905 J. & J. 100 101 
8t. Louis RR. Со.............. РР lst mtg. 58. 2,000,000 2,000,000 |1900 M. & N. | 10014 10134 
Ps. Louis & Sub. Ry. . ... Ist mtg. g. 58. 2,000,000 | 1,400,000 11921 F. & A. | 100 101 
t. Louis & Sub. Ry........ ККАО Income 5s.| 300,000 300,000 U . 60 64 
{Southern Electric Ry... Cons. mtg. бв. 500,000 500,000 1909 M. & N. | 113 115 
Taylor Avenue St. Ву......1в% mtg. g. 68s. 500,000 500,000 1913 J. & J. 109% 110 
пор Depot RR. Co. . Ist cons. mtg. 68. 1, 001,0 1,091,000 1900 A. & O. | 103 104 
Union Depot RR. Oo.. . . Cons. mtg. 68. 8,500,000 1,737,000 1918 J. & J. 110 111 
Controlled by St. Louis RR. Co. 
Controlled by Union Depot RR. Oo. 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire Ist & 2d 
17500 
000 in escrow. 
d 200,000 in escrow to retire Ist mtg. 
ods, 
San Francisco Cal. 
Date of Quotation— Apr., 1898. 
California St. Cable RR. . . Ist mtg. g. 58. 1,007,000 900,000 11915, J. & J. 118 see 
ҒЕеггіев & Cliff House Ry. . . Ist mtg. ёв. 650, 000 650,000 1914 M. «k SS. 117 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1, 000, 000 671,000 1921 A. & O. wh: 102 
Market St. Cable Ry. Со.....186 mtg. g. бв. 98,000,000 8,000, 000 19180 J. & J. 127 129% 
tMetropolitan Ry. Оо................. lst mtg.; 200,00 % 2 . „ 
fOmnibus Cable Oo............... Ist mtg. 68. 2,000,000 | 2,000,000 11918 A. & O. 127% 130 
fPark & Cliff House RRB. lst mtg. 6s. 850,000 350,000 1912 J. & J. 10 %% 4... 
(ыы & Ocean RR................. Ist mtg. 68. 250,000 250 000 1914 J. & J. 110 113 
Powell St. Ry............ — Ist mtg. 68. 700.000 700,000 1912 M. & 8. 117%: 120 
Sutter St. Ry. Oo........ we Ist mtg. g. 58. 1,000,000 900,000 1918 M. & N. 1094! 110 
tOontrolled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation—May 10, 1898. 
Belt Ry. Co. . . Coce mtg 58. 500.000 450,000 1920 J. & J. 45 | 
Columbia Ry . mtg. 68. 500,000 500,000 1914 A. & O. 1144 . 
Eckington & Soldiers’ Home. mtg. 68. 200,000 200,000 1911 J. & D. 95 | 100 
Metropolitan RR. Co.. . Coll tr. cons. бв. 500,000 500,000 1901 J. & J. 1177 1195 
7850, 000 in escrow to retire lat mtg. bds. 
Miscellaneous. 
Date of Quotation— May 10. 1898. 
Bridgeport Traction Oo........ lat mtg. 59.| 2,000,000 | 1.683,000/1923! J. & J. 105 
Buffalo (N. Y.) Ry. Со...... Cons. mtg. 58.| 5 (000 ооо | 8,513,000 1931 E & А. 110 112 
+Citizens’ St. R. (Ind' polis). 181 cons.m.58| 4,000,000 | 8,000,000 1933. M. & N. 79 80 
Crosstown St. Ry. (Buffalo). Ist. mtg. 58. 8,000,000 | 2,366,000: 1932 M. & N. 107 109 
Columbus (O.) St. Ry ...... Ist cons. g. 58. 3,000,000 | 2,261,000 1932 J. & J. 95 100 
onsolidated Traction (N. J.). Ist intg. 54 15,000,000 | 13,965,000 1933 J. & D. 102 103 
Crosst' n St. Ку. (Colu’s, O.). Ist intg. g. 58 2,000, ооо 572,000 11933 J. & D. 96 i 98 
enver City Cable Ry. lat mtg. g. 68. 4,000,000 | 8,800,000 1920 J. & J. vun WM phones 
Denver Con. Tram'y Co. - Con. m. g.5s.| 4,000,000 022,000 |1933 A. & O. 70 78 
Louisville (K y.) Ry... Ist cons. mtg. g. 58. 6,000,000 | 4, 931, 0001930 J. & J. 11014 111 
Minneapolis St. Ry. Iat cons. mtg. g. 58; 5,000,000 | 1,050,000 1919 J. & J. 89 93 
[No Hudson Co. Ry.(N.J.).Cons.mtg. 53; 3,000,000 | 2,378,000 1925 у & J. 100 104 
o. Hudson Со. Ry. (N.J.)..2d шір. 58.“ 550,000 550.0001928 M. & N. 90 | ...... 
No, Hudson Co. Ry. (N. Ј.)...... Deb. 68. 500,000 439.000/1902. F, & A. 12 | 24 
Paterson (N. J.) Ry. . . . Cons. mtg g. 68. 1,250,000 | 1,000,000 193l; J. & D. 107 10814 
Rcchester (ЇЧ. Y.) Ку............ Ist mtg. 58. 8,000,000 | 2,000,000 1930 A. & O. 95 wend 
Bt. Paul City Ry. Cons. g. 58.| 5,500,000 | 4, 298, 000037 89 92 
St. Paul Ойу Ry. . . .. .. Deb. g. 68. 1,000,000 | 1,000,000]1900| ...... 85 92% 


1$1,000,000 in escrow to retire lst and 
d mtg. bda. 
1$800,000 in treasury. 
Buffalo Ry. Co. 
§$760,000 in escrow to retire bonds of 
О. C. St. RR. Co. 


$87,000 in treasury. 
$960,000 res' ved to redeem prior liens. 
20,000 in escrow. 


Bonds guar. by 


*With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quotation—May 10, 1898. 


Edison Elec. Illuminating Oo., Boston... 2,026,000 |  ...... Quar 154 225 
General Electric Oo.. gold coup, deb. 59..| 10,000,000 | 8,750,000 1922 . . 18 102% . 
Pittsburg, Pa. 
Date of Quotation May 10, 1898 
legheny County Light Co. вв. 500,000 ИТА 1911; J. & J. 105 | ..... 
Асыга. City Electric Light. 4s. 260,000 esses.. [1918 А. &О. |...... |...... 
Westinghouse Elec. & Mfg. Со..Зсгір 68. 195,570 |  ..... xt [Ж е» M.&S Wa E а 
Miscellaneous.—(May. 10, 1898.) 
Edison El. Ше. Оо. (№. York) Ist m. 5s.. 4,312,000 4,812,000 |1910 . 109 А 
Edison El. Шұ. Со. (N. Y.) con. m. g. 58. 15,000,000 | 2,156,000 19 1144] ..... 
Edison Elec. 18. Oo. (Brooklyn) 2,500,000 1,500,000 |1940 111 112 
2 чоп Electric Light (Philadelphia). 2,000,000 e 103 | ...... 
Edison IIIg. Co. (St. Louis). 4,000,000 |  ..... . [1928 F. & A 60 61 
Mo. Elec. Lt. Co. (St. Loul&)...18t mtg. 6s. 500,000 9 1909, A. & О. | . M 
Mo. Elec. Lt. Co. (Bt. Louis)...2d mtg. 68. 600,000 SEEN EU. „ |1921| Gry. ...... cu 
United Elec. Light & Power Oo(N. X.) - 5,000,000 posse КЕЛШЕ ЛЛ 15 90 
Lh dais dos bd 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation—May 10. 1898. 
American Bell Telephone...... RR TB. 1898 F. & A. 1005 104 
Northwestern Telegraph Co...............78. e o adu) —— (enm „„ тү, 
N. V. & N.J. Telep & Telg Oo. gen.mtg.5s Te . 108 | ..... 
Chesapeake & Potomac Teleph. Co. . . 58. pm eO... 11911] J. & D.] 108%] .... 
ALLIED INDUSTRIES. 
| Miscellaneous. 
Date oJ Quotation— May 10, 1898. 
American Electric Heating... . 58. 500,000 | 500,000 — 15 .19 
Armingfon & Sims Eng. Оооо ТТЫ Cocccenes§ „„ „„ „ „% t | |] 25 
Barney & Smith Car Co. . .. . . . . . .. FOE „ S... |192! J. & TJ 95 100 
Oarborundum Mfg. Оо..................„ба.] ......... esses 1901] М, & 8, „ 
Worthin n Pump Со... eevee eetese 95,COO eoo. [sad 9-999 122 "TP 
#0 No 
* os 


NOTES FOR INVESTORS. 


Late quotations for copper are: 
llic. 
The passenger receipts of the Nassau railway system, Brooklyn, N. Y., for the 


- -gs 


month of April were $166,797, an increase of $25,356 over the same month in 1897, 


The gross earnings of the Brooklyn (N. Y.) Rapid Transit Company last month 
с $53,955; for the ten months ended with April there was a gross increase of 
233,654, | 
The Metropolitan Street Railway Company, New York, began operating electric 
cars on its Eighth avenue line on the 7th inst. The cars run from Fifty-ninth street 
to Central Bridge, at 152d street. 


The annual statement of the Chicago Edison Company makes an admirable 
showing. The organization earned 9.04 per cent. on the stock; the gross earnings 
increased more than 8 per cent., whilethe operating expenses increased lesg than 4 
per cent. 

The Baltimore & Washington Transit Company, which is now operating an elec- 
tric railroad trom Takoma to Sligo, Md., has made a mortgage for $500,000 to the 
Guardian Security, Trust & Deposit Company of Baltimore as trustee. The Transit 
Company proposes to extend the road to Sandy Spring, Md. 


The Boston News Bureau" says: The question having been raised as to 
whether o1 not the Fort Wayne Electric Corporation was paying the coupons on its 
debenture bonds, we find upon investigation that the coupons are not being paid in 
Boston as usual, but that they are being paid upon presentation at the office of the 
company at Fort Wayne, Ind.” 

M. H. Buehler, general manager of the Pennsylvania Telephone Company, on 
the 4th inst. placed on record at Chambersburg, Pa., a mortgage to the Harrison 
Trust Company in the sum of $500,000, on the entire property of the company in the 
several counties of the State in whicb it operates. The mortgage is for improve. 
ments and big extensions, connecting with new lines in Maryland and Virginia. 
Bonds have been issued. 

The Pittstield Electric Company has been granted the right to issue $25,000 ad- 
ditional stock and $100,000 bonds by the Massachusetts Gas & Electric Light Com- 
missioners. The bonds are to be of the 5 per cent. ten-year variety, and $75,000 
will be issued for the purpose of taking up existing bonds aud $25,000 for new im- 
provements. The $25,000 stock isto pay floating debts. 

The Pasadena & Los Angeles Electric Railway Company's franchises, rolling 
stock and entire plant were sold ou the 25th ult. to Don C. Porter of Pasadena, rep- 
resenting the reorganization committee, for $150,000. The bonded indebtedness of 
the road is 8350, 000. A majority of the bondholders had previously signed the agree- 
ment and those that did not will now have to come in. 


The Philadelphia Stockholder ” gives as a reasou for the advance in the stock 
of the American Railway Electric Light Company the understanding that some 
people identified with the management of a leading railway system have recently 
caused an exhaustive test to be made of the device of the company for lighting 
trains by the utilization of the waste power of the wheels, and contemplate the ac- 
quisition of control, adding to their holdings with this object in view. 


The earnings of the West Chicago Street Railway for four months this year have 
been $1,203,774, against $1,151,757 last year, an increase of $52,017. The gains have 
been about 5 per cent. The April gain has been below the average, amounting to 
only 3.2 per cent., the result ог bad weather. The West Chicago system comprises 
262 miles of track, and in the month of March carried 6,361,472 passengers. 

The stockholders of the Lewiston & Auburn Horse Railroad Company have 
voted to sell their road to the Brunswick Electric Railroad Company. The latter 18 
a new company, and it is understood will assume the name of the Lewiston, Bruns- 
wick & Bath Electric Railroad Company. M. J. Googan and Hon. W. II. Newell, of 
Lewiston, have been elected directors. The new company will have headquarters 
at Lewiston, Me. i | 

The Bluf! City Electric Street Railway has been sold to a new corporation, the 
Chicago & Milwaukee Electric Railway Company, which proposes to complete the 
construction and equipment of the road. The directors of the Chicago & Milwau- 
kee Electric are: George A. Ball, A. C. Frost, George M. Seward, F. S. Reeves and 
C. E. Loss. Mr. Ball is president, Mr. Frost vice-president aud treasurer and Mr. 
Seward secretary. The new company has a capital stock of $1,000,000 and it will 
execute a mortgage securing an issue of $1.000,000 bonds. It is estimated that it 
will cost $750,000 to complete the road, which will then be 31 miles long. 


An increase of the capital of the Stillwater & Mechanicsville Street Railway 
Company from $60,000 to 2250,000 lias been approved by the New York State Railroad 
Commission, ‘The increase is to be used by the company in the construction of à new 
line to run from Mechaniesville to Waterford, where it is to connect with the Troy 
City Railway. This is taken to mean that it is only a question of time when an 
electric through line will extend from Troy and Albany to Saratoga Springs. 


Ina suit by Patrick H. Flynn against the Coney Island & Brooklyn Railroad 
Company and others, the Second Appellate Division hasatlirmed an order granting & 
preliminary injunction restraining the company from executing and delivering & 
trust mortgage to secure the issue of negotiable bonds to the amount of $1,500,000. 
The Court holds, in an opinion by Justice Cullen, that the provisions of the stock 
corporation law of 1892, relative to the power of a corporation to borrow money ап 
mortgage its property, apply to a railroad corporation and limit the amount of 
a mortgage which it may legally give to the amount of its capital stock or to two- 
thirds ot the value of its corporate property, if that be greater than its capital 
stock. 

John L. Shea, Commissioner of Bridges, submitted to the representatives of the 
elevated roads of Brooklyn, N. V., on the 10th inst. a proposition that if the bridge 
railroad is run in connection with the elevated systems the latter must pay 45 cents 
а car for each of 1,600 cars a day as a minimum and $12,153.44 for rent of terminals 
and repairs, making the total charge $274,053.44 а year. If the bridgesystem is leased 
to the elevated roads, then they must pay 10 cents for each of 2,500 cars а lay an 

20,300.28 for terminals, making $111,556.28 a year. The representatives of the 
roads did not say whether they would accept the proposition. Under the agree- 
ment made with the old bridge trustees they were to pay 124 cents for each car cross 
iug the bridge. 


The Metropolitan Street Railway Company, New York, reports results of ita 
sub-lines’ opetations for the quarter ended March 31 as follows: Second Avenue 
Railroad Company, a deficit after fixed charges of $33,217, a reduction of $30,382 
from 1897, cash on hand $2,919, and a profit and loss deficit of 577,586. Twenty- 
eighth & Twenty-ninth Streets Crosstown, a deficit after fixed charges ot $6,470, ап 
increase of 88.728 over 1597, and cash on hand $29.007. Fulton Street Railroad, 8 
deticit after fixed charges of $1,208, a decrease of $28 from 1897, and cash on hand 
$9,277. Thirty-fourth Street Crosstown, a balance after fixed charges of $21,112 8 
decrease of $19,726 from 1897, and cash on hand $3,659. The Metropolitan е 
Railway Company for nine months has earned 4} percent. on the stock. The de 
year will probably show 64 per cent. earned. The company’s general balance shee 
as of March 31 shows: Assets—Cost of road, ete., €31,898.901; stocks and bonds, 
$14,891,472; other permanent investments, $0,752,400; supplies on hand, $272,930. 
open accounts, $375,570; cash on hand, $2,562,857; total, $59,787,441. Liabilittes 
Capital stock, $30,000,000; debenture certificates, $6,000,000; funded debt, $8,900,000; 
general and collateral trust mortgage bond account, $12,500,000; interest, $45,358; divl- 
dends unpaid, $590,268; profit and loss surplus, $1,748,814; total, $59,787,441. 
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EDITORIAL NOTES. 


On the 29th of April a bill was 

The Proposed introduced in Congress for the 
Pan-American purpose of. securing Govern- 
Exposition. mental and Presidential recog- 
" nition for the proposed Pan- 
American Congress which is to be held in 1901 at 
Cayuga Island on the Niagara frontier. The Expo- 
sition, in the opinion of the Committee on Ways and 
Means, will be of great value as an objeot-lesson to 
the people of the New World, showing them in what 
degree they have aided and participated in the de- 
velopment of industries during the past 100 years. 
The Committee in their report say: It will also 
serve ав а valuable reminder of those principles 
which were voiced in the utterances of the Monroe 
doctrine in the earlier days of the republic of the 
United States, and which have been emphatically 
reiterated in the reciprocity views of late days. The 


history of the United States and of many of the 


countries of North and South America practically 
began 100 years ago, and the accomplishments in 
various branches of human progress during the cen- 
tury bave far surpassed those of any other period of 
the world’s history.“ | 

In the opinion of the Committee, the Exposition 
should greatly stimulate the commercial relations 
between the countries of North and South America. 
They think that the Niagara frontier is peculiarly 


suitable for the requirements of such an Exposition, 


being the center of the largest population on the 
North American continent. Within a radius of 500 
miles there is a population of 38,000,000, baving 
unparalleled transportation facilities, both land and 
water, The Committee report continues : 


The Niagara frontier, intersected by the famous 
Niagara River, flowing from Lake Erie over the still 
more famous falls through the picturesque gorge to 
Lake Ontario, is a location of vast bistorical impor- 
tance and great natural interest. At the inlet of the 
Niagara River is the thriving city of Buffalo, the 
gateway through which ebbs and flows a vast tide of 
traffic by land and water between the far West, the 
Northwest, the Dominion of Canada, the Atlantic 
seaboard, the great mining and industrial territory 
of Ohio and Pennsylvania, and the New England 
States. 

The Niagara frontier, being within the borders 
of the State of New York, can, with especial force, 
request recognition from Congress on account of its 
location, because recognition bas already been ex- 
tended to other sections of the United States. Ex- 
positions at which important Government exhibits 
bave been made have already been held at New 
Orleans, Atlanta and Nashville in the South, at San 


No. 19. 


Francisco on the Pacific slope, at Omaha in the West, 


at Chicago in the middle West, and Pennsylvania 
was honored at the Centennial in 1876. An Expo- 
sition on a large scale, such as is now contemplated, 
has never yet been held within the borders of New 
York or the adjacent New England States." 

It was originally intended that the Pan-American 
Exposition should be held during the summer of 
1899, but owing to the more or less unsettled condition 
of the country it was deemed advisable to postpone 
the date. The year 1901 is said to have been selected 
to avoid any seeming discourtesy to the Paris Expo- 
sition of 1900. It is moreover thought that many 
valuable lessons may be learned and exhibits se- 
cured from the French Exposition. mE 

A number of well known New Yorkers prominent 
in financial and mercantile circles are the organizers 
of the Pan-American Exposition Company. This 
organization was the outcome of the action taken by 
the American Exhibitors’ Association at a meeting 
held at Atlanta, Ga., during the Cotton States Ex- 
position, deciding that the Niagara frontier was a 
most suitable place for a big Exposition to be held 
if possible in 1899, and pledging the Association to 
support the enterprise should it be undertaken by 
responsible people. | 

Upon examination of various points suggested 
along the Niagara frontier, Cayuga Island was selected 
for the purpose. 

This island contains some 200 acres of land, and 
is separated by a narrow stream called the Little 
Niagara from the mainland. Cayuga Island is situ- 
ated between the cities of Buffalo and Niagara Falls, 
and is easily accessible from all the great trunk lines 
from east to west, The Exposition is to be Pan- 
American—that is, especially devoted to the interests 
of the countries of North and South America. 


The joint resolution is similar in its soope to that 
adopted for the Chicago, Atlanta, New Orleans, 
Nashville and Omaha Expositions. I¢ would seem 
that the great section of the country east of Chicago ` 
and north of Atlanta deserves recognition at ‘the 
hands of the National Government. It simply 
authorizes the President to call the attention of the 
Governments in the Western Hemisphere to the 
intent and purpose of this Exposition after he has 
been fully satisfied that the financial resources of the 
company are fully assured. It also contains the 
usual clause permitting the exhibits of foreign coun- 
tries to enter free of duty for exhibition purposes 
only, with the usual clause for the protection of the 
revenue, and requiring the company to pay all the 
expenses, including the salaries of customs officials 
in charge of the exhibits. E 

An Exposition such as the Pan-American Ехрові- 
tion Company proposes to hold should certainly bene- 
fit the eleotrical industry at a time when most of the 
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countries of South America are gradually awaking 
to the importance of electricity as a motive power. 
Being in the same hemisphere with South America, 
and its near neighbor, it is only natural to suppose 
that when a large demand has been created for eleo- 
trical apparatus in that section, the United States 
will be the country that will do the largest amount 
of exporting. By helping to oreate a demand for 
electrical machinery and other manufactured pro- 
ducts in South American countries, the proposed 
Pan-American Exposition should prove of immense 
benefit to our own manufacturers and of profound 
interest to all those associated in any way with the 
material advancement of the Southern republics. 


& & X 


An electric fire-engine has re- 
cently been invented by a resi- 
dent of Indianapolis that will 
do away, во it is claimed, with 
many of the objections attending the use of the ex- 
isting fire extinguishers. The device consists of an 
annular reservoir of metal, supported on suitable 
wheels, whioh goes to make up the main frame of 
the wagon upon which the rest of the apparatus may 
be mounted. The reservoir when not in use is 
kept empty. It is provided with a number of open- 
ings with nipples to each of which may be attached a 
line of hose. The openings are all equipped with 
suitable valves, enabling at any time a line of hose 
to be either attached or detached without in any 
way interfering with the operation of theengine. А 
large rotary pump is mounted upon the reservoir, and 
forces water directly into the latter, supplying from 
it all the lines of hose whioh may be attached. The 
pump is operated through a set of gear wheels by an 
electrio motor. The conducting wires are wound on 
а reel mounted near the motor in such a way as to 
enable them to be readily drawn off and attached to 
any suitable source of power such as trolley wires, 
eleotrio light wires or established stations that every 
oity would be obliged to put in on adopting electric 
fire-engines. The rotary pump is so arranged that it 
may draw its water supply either from a oistern, 
river or direotly from the ordinary fire plugs. 

There are several advantages olaimed by the 
inventor for the eleotrio fire-engine over the steamers 
now generally in use. 1% does away in the first 
place with the reciprocating pump, which is said to 
be inefficient, and enables the boiler to be discarded. 
Thus the weight of an electric fire-engine is but 
3,600 pounds, considerably less than that of the 
ordinary type of engine. Furthermore, à number of 
lines of hose can be successfully operated from the 
same reservoir in this new device, whereas at the 
most but two could be attached to the old form of 
fire extinguisher. 

On tbe other band there would seem to us to be 
ene serious objection to the eleotrio fire-engine 
which it would prove diffioult to overcome, or at 
least would take considerable time and missionary 
work to induce oity officials to see if in the proper 
light. A city in adopting this new device would 
have to make connections with either underground 
cables or overhead wires, so as to lead the current to, 
вау, every hydrant or other accessible point where 
in case of a conflagration an engine could obtain a 
sufficient amount of current for the operating of the 
pump. In the case of a sparsely settled district, as 
for instance the outskirts of a city, this would un- 
doubtedly prove an expensive undertaking. 

Another vital point which should not be over- 
looked in this connection is the danger of a break 
oocurring somewhere in the electrio circuit, as fre- 
quently happens with both telegraph and trolley wires 
during heavy storms. Were such an event to take 
place, and a fire to break out, the eleotrio fire-engine 
would be useless. Electricity unquestionably has 
its field of application, but we doubt whether 
the electric fire-engine would prove a success 


under existing conditions. 


An Electric 
Fire-Engine. 


As the third week of the Electrical 


The Exhibition opens it is really sur- 
Electrical prising to note how the attendance 
Exhibition. is increasing. This is principally 


owing to the fact that those who 
have once visited the show explain to their friends 
the necessity of visiting Madison Square Garden and 
keeping up to date in electrical progress. Even in 
the short space of two years, since the last Electrical 
Exhibition held in New York, eleotricity bas found 
many new and useful applications whioh are fully 
illustrated at the present Exhibition. Causing a bell 
to be rung through the medium of electricity with- 
out the use of wires, over a distance of about 180 
feet, or from the south to the north gallery of the 
Garden, ordinarily fills the unsoientifio visitor to the 
show with wonder. 

А business man might travel day in and day out 
on one of the electrically operated lines of the Metro- 
politan Traction Company without having the most 
remote idea how the car on which he was riding was 
propelled. At the Exhibition at the Garden a fall 
sized car is kept moving backward and forward over 
a short section of conduit; the latter, open at both 
ends and lighted internally by a number of incan- 
descent lamps, allows the visitor to see exactly how 
the current is collected and delivered to the motors. 
The management are constantly striving to make tbe 
show not only attractive but instructive as well, and 
needless to say, they are succeeding beyond their 
fondest expectations. Itis not saying too much to 
state that the show now going on in Madison Square 
Garden is a liberal education in itself. From the 
beautifully arranged wax figures in the Concert Hall, 
representing the birth of electricity, to the operating 
dynamos in the basement, which embody the highest 
state of the art we have yet reached, there is an 
immense amount of valuable information to be 
gathered. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


THE following from the Boston Commercial Bulle- 
tin of May 14 sizes up in an excellent manner the 
Bituation in regard to the methods of the General 
Electric Company. The last paragraph is especially 
trae, and the only way it oan be accounted for 
would seem to be in the faot that there is a fool born 
every minute : 

General Electric also received some special attention 
for the first time in several weeks. The rumors accom- 
panying the two or three point advance were of the 
familiar type, the flat statements being made on Wednes- 
day that arrangement had been made with rival con- 
cerns, that а scaling of capital and paying off of accrued 
dividends on the preferred stock were in contemplation. 

All this was taking the future pretty abruptly in hand. 
Bat the truth is, that in this, as in other stocks, the pur- 
pose of manipulators seems to be merely to take advan- 
tage of a general upward tendency in prices, and having 
bought on reactions in the market, to get the best, price 
obtainable through circulation of some such bullish 
"rumor." The outside public is on the whole rather 
quick to bite at such bait. 


& „ * 

A VERY compact electrio plant is said to bave been 
installed in a Chicago commercial house, in which 
one dynamo is made to do the work of two. This 
machine has a double set of armature windings and 
two commutators, being so designed that both 110- 
volt and 20 volt circuits can be ruu from the single 
dynamo. Each commutator gives 110 volts, and for 
lighting purposes the oirouits are so grouped as to 
maintain approximately an equal number of lights 
on each side of the machine. For running the ele- 
vator motors, which require 220 volts, the two 110- 
volt sides are connected in series, thus giving the re- 
quired pressure. This connection 18 carried out by 
a special arrangement of switches on the switchboard, 
each commutator of the machine being connected to 
a double pole single-throw switoh, which is oon- 
nected to half of the 110-volt incandescent lighting 


system. Each commutator is also connected to a 
three-pole switch for the power oirouit, When this 
switch is closed, the two commutators are connected 
in series, but when open they are entirely independ- 
ent. Over 600 incandescent lamps and 46 inolosed 
aro lamps are run from this machine, in addition {о 
two electric elevators, one for passengers and one for 
freight. 
+» * + 

THE Boston, Mass., Advertiser refera to the ramor 
that the General Eleotrio Company contemplates 
doing something in the way of a settlement of its 
accumulated dividends as follows: 

The alleged plan of settling with General Electric 
preferred stockholders by giving them new stock for their 
accumulated dividends and reducing the dividend rate to 
5 per cent. is amusing. This would make about 910, 000 dif- 
ference in dividends per year and would put the preferred 
shares on a basis of selling price too low to think about. 
Well about 60 is the most that could be expected of an ine 
dustrial stock paying 5 per cent. When it is added that 
debentures may be reissued, that caps the climax. Proba- 
bly this preferred plan is not within gunshot of what it 
will be. But the cutting of the common in two ls just as 
likely as the other is improbable. 


x x + 

AFTER several weeks of hard labor General Super- 
intendent Baker of the Telephone Company has 
discovered the cause of an interruption of the tele- 
phone servicein the borough of Stonington, Conn. 
For a long time the subsoribers in Stonington have 
been annoyed by the failure to get ‘‘ Central” by 
repeated ringing. The oentral office for Stoning- 
ton is located at New London. The service 
was all right during the day up to 9 o'clock at night, 
but after that hour communication was out off 
with the outside world. Efforts were repeatedly 
made to discover the cause of the mischief, and 
finally linemen were sent out from New London and 
outside of the oity they tapped the main wire. It 
was found that the trouble lay somewhere near the 
railway station, and by testing from post to post it 
was located at a railroad orossing where the arm of 
a safety gate was found to be resting against the 
wire, grounding the current and shutting off oom- 
munication. The arm was removed and bellos " 
immediately began pouriag into the eara of the 
New London operator like a rush of water froma 
canal when the gates are opened. 

х & & | 
Mr. Coffin Becoming Zsthetioal. 
(From the Schenectady Union.) 

All of the many acres of land owned by the Gen- 
eral Electric Company will not be used for commer- 
cial purposes, for in a short time a large plot at and 
about the main entrance of the works will be oon- 
verted into a bower of beauty. 

The land is now being sodded and in time nu- 
merous flower beds will be laid out. The work is 
under the supervision of а noted Rochester landscape 
artist, and he promises to oreate the most beautiful 
spot in Schenectady. 

The garden is being made at the personal sugges- 
tion of C. A. Coffin, president of the company, and 
he is taking much interest in the work. 

& + * 

Амоха the prominent citizens of a certain town 
are the Blanks, who are said to have made a large 
fortune through a well-known electrical invention, 
and whose luxurious home is fitted up with all the 
eleotrioal improvements that make life worth living. 


Wealth has not spoiled Mrs. Blank, however. | She 
still continues the most simple-bearted, old-fashioned 
aud conventional of women. Not long ago а frien 
of Mr. Blank paid his first visit to the house. By 
the way," said the host, as be bade his guest good- 
night, when you want your bath in the morning 
you needn’t take the trouble to go to the bathroom. 
Just press this button and the tub will come to die 
The guest, accordingly, did as he was bid, and w i 
he wanted his bath the next morning he pares 
pressed the button. Sure enough, a secret door 
open in regular Arabian Night style, and the ta 
sailed in. But evidently there had been some Sri 
calcnlation, and they hadn’t counted on the gun 
wanting his bath at just that hour. For in the tu 
was — Mrs. Blank. 
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SECOND WEEK OF THE ELECTRICAL EXHIBITION. incandescent аго lamps. A fall line of high grade 


An Unusually Large Attendance—The War Bulletins Pro- 
duce Patriotic Demonstrations —Telegraph Tournament 


a Feature of Interest 


-Greatest Exhibition of the 


Kind Ever Held in New York 


The Electrical Exhibition in Madison Square Gar- 
den is now in full swing, and thanks to the untiring 
energy and perseverance of the management every- 
thing i running smoothly, and the many exhibits 
and special features of interest are attracting wide 
attention. The practical uses to which eleotricity 
may be adapted for lighting, heating and power pur- 
poses are a revelation to those who are uninitiated. 
A unique and novel feature is the high chandelier, 
bearing soores of aro lights, which One sees on enter- 
ing the main ball. This has been appropriately 
named an ‘‘aroolier,’’ and is the first attempt to use 
aro lights in such a manner. The great eleotrio 
fountain in the center of the Garden, and on which 
Mr. Thomas A. Edison, Jr., is aaid to have spent a 
great deal of time, is now in thorough working order 
and is another source of delight to the visitor. 

The Moore Chapel, with its vacuum tube lights, 
continues to attract general attention and to call 
forth many expressions of admiration. The collec- 
tion of medals which is to be found in this same 
apartment, produced by the ‘‘ galvanoplastic’’ pro- 
cess, well repays a careful examination. Other re- 
productions of natural objects, such as leaves, fish, 
frogs aud snakes, obtained in the same manner, are 
also shown. It is through the courtesy of Mr. H. V. 
Parsell, the well-known banker of this city, that 
these interesting electro-depositions have been placed 
in the hands of his son, Mr. H. V. Parsell, Jr., the 
electrical engineer, for exhibition. It is doubtful 
whether апу other amateur can show anything ap- 
proaching this remarkable collection in beauty and 
interest. While gazing at this collection it may in- 
terest some of our readers to know the manner in 
which the reproduction of live animals is aocom- 
plished. In making a galvanoplastio reproduction 
of a snake, the latter is first etherized under a bell 
jar, then taken out and greased with sweet oil and 
replaced in the jar while a sufficiency of thin plaster 
is mixed with warm water. The snake is then 
placed on a glass plate and posed. When the plaster 
is hard it is freed from the sticks and glass plate, and 
the now defunct reptile is carefully removed, tail 
first, from bis intaglio impression. The plaster cast 
thus obtained is rendered waterproof by immersion 
in molten paraffin. A metallic conducting surface 
must now be given to the interior of the cast. This 
is done by moistening the surface of the mould with 
à solution of silver nitrate and by exposure to sul- 
phuretted bydrogen, precipitating the silver on the 
cast. A conducting wire is fastened around the 
edge and the mould is carefully suspended in the 
depositing bath. A good firm coating takes about 
three days to form, and then the mould is softened 
in boiling water and carefully broken off. 

The Marconi system of wireless telegraphy con- 
tinues to be made use of for firing the submarine 
mines. Crowds gather four times a day around the 
tank and wait patiently to see the miniature men- 
of-war blown to pieces. 

The Telegraphic Tournament that had been looked 
forward to with much interest was begun Saturday 
afternoon. The contests were held under the man- 
agement of Mr. Fred. Catlin, and three classes tested 
their ability at sending messages from one of the 
ante-rooms of the Concert Hall into the main audi- 
torium, About twenty-five young women and men 
holding positions in the largest telegraph offices of 
the country took part. In the women’s class, which 
required the sending of the greatest number of words 
in five minutes, the first prize was won by Miss J. 


McManus, the second by Miss Emma R. Vauselow. 

In the class requiring the sending of 230 words in 
four minutes, the first prize was won by Charles F. 
Edney, the second by F. M. McClentie of Memphis, 
Tenn. 

In the 240 words class, J. D, Hinnant won first 
prize by sending 252 words, and F. M. McClentie 
won second, sending 243 words. 

The most interesting part of the tournament was 
reserved for the nightsession. Thiscontest included 
four classes. The first was the message-receiving 
class in which fifty messages of the ordinary run of 
from thirty to thirty-five words were to be received. 
The time of this contest was about 32 minutes and 
a-half, decision being reserved, as it was necessary 
the judges should have an opportunity of comparing 
each man’s work. 

In the five-minutes’ code-sending class the first 
prize was won by G. W. Conkling, who sent 345 
words in a minute, the second prize going to W. M. 
Gibbon with 330 words. 

In the code-receiving class decision was reserved 
to give the judges an opportunity to compare the 
records. 

The fourth class, known as the championship 
event, was the sending contest for five minutes. 
This was won by William M. Gibson over Fred. 
Catlin by three letters. 

Altogether the results of the tournament were 
exceedingly gratifying and proved a great drawing 
card. In the evening Mr. Thomas A. Edison was 
present and acted as one of the judges. 

COMPANY EXHIBITS. 


The Babcock & Wilcox Company exhibit 1 
actual working conditions, generating all the steam 
used in the Exhibition, two of their 250 нр, boilers 
of the forged steel inclined header type, which were 
built for the Metropolitan Street Railway Company, 
being part of an order of 16,000 Hp. for the Metro- 
politan Company’s power station at 96th street, 
New York. These boilers are built entirely of forged 
nietal and are designed to carry 200 lbs. working 
pressure. Thisis the standard pressure now adopted 
by the Babcock & Wilcox Company for their high 
pressure work, but they are prepared to build on 
order boilers to carry any pressure in excess of this. 
In addition to the boilers under steam, the exhibit 
includes a model showing the interior arrangement 
and construction of the boilers and several examples 
of the steel forgings used in construction. These 
forgings are the result of long experiment, and the 
forged header especially is an interesting specimen of 
the high-class work that places the Babcock & 
Wilcox Company in the lead of builders of high 
pressure safety boilers. 

The exhibit of the Fostoria Incandescent Lamp 
Company of Fostoria, O., attracts a crowd nightly 
owing to the brilliancy of several groups of red, 
white and blue lamps. The intensity of light which 
these lamps give out is frequently remarked upon 
and speaks well for the Fostoria “ Duplex.“ 

Stanley & Patterson of 32-34 Frankfort street, 
New York, have a varied and tastefully arranged 
exhibit located on the north promenade. This well- 
known concern is exhibiting among other things 
long distance and exchange telephones, toll line 
cabinet sets, electrio light specialties, switches, 
electric bells, annunciators, wire, fans, desk lights, 
shades and Shelby incandescent lamps, The booth 
is brilliantly lighted by fifty-five 16 СР. incandescent 

lamps of different colors, nicely arranged, and by two 


electrical supplies for lighting, bell and telephone 
appliances may here be seen. 

The Safety Insulated Wire & Cable Company of 
295-241 West 28th street, New York, have a unique 
and exceedingly attractive exhibit situated on the 
north promenade. Among other things a glass tank 
filled with water in whioh floats a cruiser is shown, 
with an imaginary channel marked out by eleotri- 
cally illuminated buoys. Gold fish may be seen 
playing around the keel of the vessel, and the latter 
is so arranged that it may be moved forward be- 
tween the lighted buoys. A miniature eleotrio light 
also burns on the vessel. Attractive souvenirs are 
given away by this company showing the various 
layers of insulation on a cable. Altogether this is 
one of the most unique company exhibits in the 
building and attracts large gatherings nightly. 

The Baylis Company, engineers and contractors, 
of 99 Cedar street, New York, are exhibiting jointly 
with the National Meter Company in the basemen а 
30 horse power double oylinder ''Nasb"' engine 
direct ooupled to a Walker generator. The Nash 
engine on exhibition has been especially designed 
for electric lighting service, and the exhibit is in- 
tended to show the developments made in the last 
few years in gas engines. The exhibit, moreover, 
shows that it is possible to obtain perfectly steady 
lights and regulation from no load to full load in a 
direct connected gas-engine eleofrio lighting unit. 
Such an arrangement shows the feasibility of install- 
ing a complete electrio lighting plant in а space 
where a steam engine and boiler, or even а belted 
gas-engine, would be prohibitive. A complete eleo- 
trio lighting plant in which a Nash engine is used 
of 300 lights capacity would oocupy a floor space of 
but 10 х 5 feet. The Baylis Company exhibit may 
be seen any evening in operation furnishing lights 
to a portion of the Garden. 

One of the most interesting features of the Eleo- 
trical Show is the booth of the International Corre- 
spondence Schools of Scranton, Pa., whose New 
York enrollment office is located at No. 14 East i7th 
street. No better proof of the popularity of the 
methods of instruction employed by this institution 
could be shown than to watch some of their old 
students taking their friends away from the speotao- 
ular end to have them talked to by representatives 
of the Schools. The large number of friends they 
have around tbem is accounted for by the fact that 
they have now over 45,000 graduates and students 
throughout the world. The booth of the Soranton 
Schools, which by the way is located on the Fourth 
avenue side of the Garden, is very attractive. A 
picture of the school buildings 5 x 7 feet in size, 
surrounded by electric lights, showing the picture 
off to great advantage, hangs at the back of the 
booth. All engineers and electricians attending 
the Exhibition who desire to obtain a technical 
education in engineering or electricity will find it to 
their interest to visit this booth. 

A very attractive exhibit is that of F. A. Та Кооһе 
& Co. of 652 Hudson street, New York, the manufao- 
turers of the well-known Ideal“ oirouit breakers. 
This firm has on exhibition one of its modern switoh- 
boards, which was recently built for a large drygoods 
store in this city. On it is mounted the well known 
‘t Ideal ” oircuit breaker and the La Roche self-look- 
ing switches. The board is not only beautiful in 
appearance, being made of Knoxville gray marble, 
but is extremely substantial owing to its being 
mounted on heavy angle iron frames with brass 
pedestals. Тһе bus bar work on the rear shows the 
high olass of work this firm is in the babit of turning 
out. Another switchboard is also shown containing 
ten ‘‘Ideal’’ oircuit breakers ranging in size from 
25 to 2,000 amperes, with both single and double 

pole. The management report that the firm is ex- 
tremely busy, it being necessary to run the factory 
18 hours a day to supply the constantly increasing 
demand for their improved circuit breaker. This 
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company’s booth is handsomsly decorated and is materials for rails and wire and а large assortment long exposures, to prevent them being logged by 
illuminated by the La Roobe alternator and direct of sheet cork insulation for heat and oold. This diffused rays from the back or sides. 


current аго lamps. The main panel switchboard company’s cork steam pipe and boiler covering is „Of the rays which are given off by the platinum 
which controls the power and light for the entire used throughout the Exhibition, plate of a focus tube, those are most effective for 
Exhibition was manufactured and installed by F. A. producing pictures whioh leave the platinum at as 
La Roche & Co. The exhibit of this company at SOCIETE MEETINGS: great an angle as possible, within a limit of 80°. 
Madison Square Garden ів in charge of Мевегв. A. E. A large number of lodges that go to make up the The specific bransparenoy of bodies is greater the 
Wells, F. A. La Roche and J, A. Loutey. National Association of Stationary Engineers have thicker the body. 

The Riker Eleotrio Motor Company of Brooklyn, still to hold meetings in the Concert Hall of Madison ‘‘ The ratio of the thicknesses of two equally trans- 


N. V., are exhibiting two of their well known Square Garden as follows: May 18, No. 39, New parent plates of different material is dependent on 
eleotrio motor vehicles. One is a delivery wagon York; May 19, No. 23, New York; May 20, Phenix, the thickness and the material of the medium 
manufactured for B. Altman & Co. of New York, No. 24, New York; May 21, No. 3, New Jersey, No. through which the rays have to pass before they 
while the other is a handsome victoria. А two- 8, New York; May 23, Nos. 32 and 47, New York; reach the plates. For instance, the ratio of thick- 
borse- power motor geared to the rear axle drives the May 24, No. 1, New York; May 25, Nos. 55, 41, ness of platinum and aluminum plates of equal 
delivery wagon, the motor and running gear being New York; May 26, No. 44, New York; May 27, No. transparency will be reduced to one-half if the rays 


enclosed to prevent any acoumulation of dust. 25, New York. are passed through a thick glass plate before they 
.The battery is located under tbe driver's seat, A weekly meeting of the New York Electrical strike tbe metal plates. 
extending back a short distance into the body of the Society will also be held at which papers on various “ Roentgen, like Swinton and others, bas shown that 


wagon. By means of removable side panels the topics of interest will be read. The second lecture the contrast between bodies of different transparen- 
batteries may without diffoulty be taken out and of the Society’s Exhibition series will be given in oies depends on the EMF. used to excite the tubes. 
reobarged. Under ordinary conditions a delivery the Concert Hall on Thursday evening, 19th inst., A spark gap in the secondary circuit aots in the same 
wagon of this nature will run from 25 to 30 miles at 8:30, by Professor J. Fujioka, of the Imperial Uni- жау as an intercala‘ed Tesla transformer; both pro- 
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VIEW OF THE ELECTRICAL EXHIBITION FROM NORTH PROMENADE. 
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without the batteries requiring to be recharged. versity, Tokio, Japan, on ‘‘ Electricity in Tokio and duce more intense and less easily absorbed rays. By 


The total weight of the vehiole, including battery, the Kingdom of Japan." eane ol a Teila АА жө аак 
whioh in itself weighs 1,000 pounds, is 2,900 pounds. Е oe EDD: in a narrow tube, X-rays can be produced with а 
This company also manufactures surreys, buggies Roentgen on the Roentgen Rays. vacuum of 3.1 mm., the usual vaouum being, of 
and traps. | ‘‘ Such a host of investigators have devoted tbem- ^ course, about 0.0002 mm. Hard tubes, as Roentgen 


The Gold Street Car Heating Company of Frank- selves to the development of Prof. Roentgen’s great calls those tubes which require a very bigh EMF., 
fort and Cliff streets, New York, are exhibiting a disoovery, says the Electrical Review, London, can be softened, as is well known, by heating or by 
large assortment of electric heating devices used not quoting from Elektro Zeit., 19, p. 192, that it would readmission of air, or, as is not so well known, by 
only for warming cars and boats but buildings as be no matter for surprise if there was nothing left heating limetree charcoal placed in a side tube, or 
well. All of the heaters exhibited by this company for the discoverer to find out about his own discovery. by sending through the tube a very powerful dis- 
are fitted with the well known Gold improved resist- Some novel properties of the X-rays, however, have charge. The composition of the rays given off by 
ance coil and support, and are moreover very band- been described by Prof. Roentgen in a third oom- the platinum anti-cathode depends essentially on the 
some in design. munication on this subjeot to the Berlin Academy. time change of the discharge current. The quality 

The Diesel Motor Company of New York are ex- Among these the following appear to be especially of the rays is not affected by the change Ан 
hibiting, on the north side of the basement, а 20. interesting. Ifa fluorescent screen із covered with EL 5 their 5 
hotse- power motor which was recently imported from а plate completely opaque to the X-rays, a slight . M pae prosa ` 
Germany. This motor, which may be seen in opera- fluorescence oan nevertheless be seen when the tube : 
tion. 5 is run on petroleum, Thorough is in action. Roentgen bas shown that this is due 1 joan P 770 3 
tests of this motor will be made under variable бо rays proceeding from the air of the room, which ferred stock. These dividends have not been paid 
loads at the close of the Exhibition. emits X-rays wherever it is itself exposed to their since July, 1893. The rate of interest is 7 per 

The Nonpareil Cork Manufacturing Company are action. This fact points to the necessity of placing gent. per annum, Neither have any dividends bees 
exhibiting a ful] line of their well known insulating photographio plates in a sheath of lead when used for paid on its common stook since August, 1893. 
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THE ELECTRO-CHEMICAL INDUSTRIES 
OF ENGLAND. 


ARTICLE I. 


(Specially Contribuled by Јонх B. C. Kersuaw, F. I. C., 
London.) 

Twenty years ago the industrial applications of 
electricity in Europe in the domain of chemistry aud 
metallurgy were limited to two manufactures—that 
of electro-plate, a business in the hands ohiefly of 
tbe famous Birmingham firm of Elkington Bros., 
and that of refined copper. The latter industry was 
carried оп проц а very small scale of operations, 
and the combined output of the Pembrey and Ham- 
burg refineries—the two largest at that date—did not 
much exceed 1,000 tons per annum, while the total 
number of refineries in Europe was only six or seven. 

Ten years later, eleotro-plating and copper refin- 
ing were still the only two eleotro-ohemioal indus- 
tries. Bat the latter industry had steadily increased 
in Earope under the stimulus of the demand created 
by electrical engineering for the purest form of 
copper, aud the electrolytic method of copper refin- 
ing had been introduced into the United States by 
the Balbach Company of Newark and by the Balti- 
more Smelting & Refining Company. At this date 
tbere were four electrolytic copper refineries in oper- 
ation in Eugland, with from eight to twelve scat- 
tered over the Continent of Europe. 

The progress that has been made since 1888 has 
however been remarkably rapid, and while ten years 
ago there were many who believed eleotricity would 
have but а very minor rôle to play in the obemiocal 
and metallurgical industries, the enormous expan- 
sion of the electrolytic copper refining industry, and 
the marked success which has attended the use of 
electrolytic methods in the manufacture of aluminum 
and chlorate of potash, have now reduced the number 
who hold this belief to a very small minority of the 
community. 

This change in the views of practical men with 
regard to the possibilities of electricity as an agent 
for promoting chemical reactions upon a manufaotur- 
ing scale, is due to the rapid growth of the past ten 
years. 

There are now no fewer than eighteen distinct 
electro-chemical or electro-metallurgical manufao- 
tures carried on in different parts of Europe and 
America in over 150 manufaotories, while the pio- 
duction of one article—electrolytic copper—has in- 
creased from between ten to twenty thousand tons in 
1887 to over 150,000 tons in 1897—that is, to an 
amount nearly equal to one-half the total copper 
Production of the globe. | 

This progress would have been impossible except 
for the cheapened sources of eleotrioit y that are now 
available when ourrent is required in large quan- 
tities, 

The experience gained in the period 1880-1890, 
when electric lighting was absorbing all the atten- 
tion of electrical engineers, has led to valuable im- 
provements in the efficiency of both engines and 
dynamos, and the more recent development of large 
water powers for manufacturing purposes has still 
further tended to reduce the cost of electrical energy. 
This is to-day being produced for manufacturing 
operations at a cost which twenty years ago would 
have been considered below the limits of possibility. 

Great as the eleotrio lighting industry has becom e 
in both Europe and America, there are only few 
lighting installations in either continent with a 
dynamo capacity equal to that of some of the larger 
and more important industrial undertakings of the 
character now under consideration. 

In these electro-chemical industries, single power 
plants of between 2,000 and 4,000 HP. are common; 
and the greater portion of the power to be developed 
from the numerous water-falls of both the New 
World and the Old will undoubtedly find utiliza- 
tion in these comparatively new industries. 


In England, owing to the lack of large natural 
water-powers suitable for industrial development, 
the eleotro-ohemical developments that have occurred 
have with two exceptions had to depend upon coal 
for their supply of the electric ourrent; and two of 
these undertakings possess steam plants of the most 
modern description for generation of their electrical 


energy. 
The writer has been fortunate in obtaining from 
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tro-Chemical and Eleotro-Metallurgioal Industries 
of Europe." | 

The Castner Kellner Alkali Co.—Two views аге 
given of the works of thiscompany at Weston Point, 
Lancashire. The oompany was formed in 1896 with 
a capital of $1,440,000 and the manufacture of 
caustic soda and bleach by the first 1,000 HP. install - 
ment of plant was commenced early in 1897. The 
results of the working of this plant have been satis- 


ENGINE AND DYNAMO RoOM OF THE CasTNE&-KELLNER ALKALI WORKS, WESTON POINT, ENGLAND. 


those at the head of some of the more important 
eleotro-ohemioal industries in England permission to 
use, in these two special Artioles, certain photo- 
graphs which they have placed in his hands, These 
will, it is hoped, help to convey to the readers of 
ELECTRICITY a more oorreot idea of the scale of op- 
erations than is possible by written desoriptions; 
and they will aleo, where views of the engine plant 
are inoluded, show the type of engine that has been 
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factory, and the extension of the works to the orig. 
inally designed capacity of 4,000 HP. is now proceed- 
ing. The shares of this company were quoted ata 
premium at the commencement of the present year, 
a fact that speaks well for the confidence of the in- 
vesting public in the future of the undertaking. 
The process depends upon the decomposition of a 
solution of common ealt by means of the eleotrio 
current, meroury being used as cathode material and 


CELL Коом IN THE CASTNER-KELLNER ALKALI WORKS, WESTON POINT, ENGLAND—CAPACITY 1,000 нр. 


adopted for generating these large units of power. 
Only a brief account of the chemistry of the process 
or of the apparatus used will be given; readers de- 
siring fuller information concerning these are refer- 
red to the previous issues of ELECTRICITY in which 
they have been dealt with a& considerable length by 
the present writer, under the heading of ‘‘ The Eleo- 


carbon for the anodes. By a mechanical device the 
cells are subjected to a periodio tilting movement 
which brings the sodium amalgam formed at the 
cathode into contact with water, and, whilst regenera- 
ting the mercury for use in the cathode compartment 
of the cell again, produces a solution of sodium hydrate 
practically quite free from sodium chloride. The 
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oblorine liberated at the carbon anodes is conducted 
away, and is used in the ordinary manner for the 
manufacture of bleaching powder.* The English 
Castner-Kellner Company bas made a deal with the 
“ D:utsobe Solvay Werke Aktien Gesellschaft“ 
whereby the latter company has undertaken to ao- 
cept delivery of the whole of the bleaching powder 
produced at Weston Point during three years ata 
fixed price. This arrangement of course gives sta- 
bility to the position of the Castuer-Kellner Com- 
pany and ensures a market for its products. (wing 
to the output of bleaching powder by this company 
and by the other electrolytic alkali company at 
St. Helens, the market price of 35 per cent. bleach- 
ing powder has already dropped about $5 per ton, 
and a further fall may ooour during the present year. 
Some difficulty has arisen, it is believed, in the con- 
duot of the electrolytic process, due to the impuri- 
ties of the brine pumped from the Cbesbire salt 
mines, and the second 1,000 HP. installation of plaut 
is to be used for the production of caustic potash 
from Stassfurt potassium chloride. It may interest 
readers of ELECTRICITY to know tbat this process ів 
now at work at Niagara in the factory of the Math- 
ieson Alkali Company, and 1,500 HP. is now utilized 
at this spot in the production of caustic alkalis and 
chlorine products. A minimum royalty charge of 
519.200 per annum is to be paid by the Mathieson 
Company to the Aluminum Company of Oldbury, 
England, who at the date of this agreement were the 
owners of the American rights of the Castner- 
Kellner process. 


ELECTROLYTIC REFINING OF LEAD t+ 


BY SHERARD COWPER-COLES, M. I. K. E., A. M. I. C. E. 


Lead, when recovered from its ores by smelting, 
is obtained as a crude metal, the so-called work lead, 
which has to go through a refining process in order 
to obtain soft or market lead. Work lead is obtained 
either by roasting reactions, by reduction, by roast- 
ing and reduction, or by the precipitation process. 
Refining is effected either by oxidation after fusion 
or by electrolysis. Lead is never obtained pure 
when smelted from the ore. 16 is almost always 
alloyed with all the other metals contained in tbe 
ore itself, Apart from the fact that the useful prop- 
erties of the metal are affected by these other metals, 
it is, of course, advisable for econumic reasons to re- 
cover the precious metals present, such as silver. 

One of the first processes worked op a commercial 
soale for the electrolytic refining of lead by electrol- 
ysis was thatof Keith. In this process the crade or 
work lead is melted at the lowest possible temper- 
ature in iron kettles from which it is tapped iuto 
moulds. The anodes thus produced are fastened to 
metal rods by snitable clamps, and enclosed in close- 
fitting bags of coarse muslin. The electrolyzing cells 
are made of wood or iron; the cathodes are thin 
metal plates attached to rods in a similar manner to 
the cathodes. The electrolyte is composed of lead 
sulphate dissolved in an aqueous solution of acetate 
of sodium; it is made by electrolyzing with lead 
anodes a mixture of 13 lbs. of acetate of sodium, 23 
ounces of sulphurio acid, and 1 gallon of water, and 
is heated to 38? C. The sulphurio acid attacks and 
the acetate dissolves the lead, zino and iron of the 
anodes. The zinc and iron, being eleotro-positive to 
lead in the liquid, are less easily reduced to metal 
aud accumulate in the solution, and when dissolved 
in considerable quantity are, to some extent, depos- 
ited as oxide on the cathode, the current density 
employed being about 1.86 amperes per square foot. 
The lead which is deposited on the cathode is orys- 
talline 1n form and separates continually from the 
plates, a space being left in the cells for its accumu- 
lation. When the anodes have been dissolved, the 
For further details of this process, sce ELECTRICITY, 


September 8th and Uth, 1507. 
t From the Electrical Review, London. 
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bags suspended from their supporting rods are car- 


ried to a reservoir and the residual solid matter 
from the plates is washed and returned to the melt- 
ing kettles. The slimes suspended from the wash 
water are allowed tosettle, the water is drained off, 
and the residue filtered. The slimes usually con- 
tain antimony, arsenio, silver, copper, gold and iron. 
A process that has been recently tried on a commer- 
cial scale is that of Tommasi. In this case, the electro- 
lyte is the double acetate of lead and potassium (or 
sodium), the anodes are crude argentiferous lead, and 
two of these are opposed toa copper or aluminum 
alloy cathode, which is in the form of a disk rota- 
ting at the rate of from one to two revolutions per 
minute. | 

These disks are about 10 feet in diameter aud 
three-quarters of an inch thick and are half immersed 
in the liquid. At the upper part are scrapers wh ch 
serve to detach the small spongy crystals of lead 
which form during electrolysis. The orystals when 
removed fall into channels which convey them to a 
sieve of wire gauze where they are drained and 
washed, the wash water being concentrated by evap- 
oration to 20 Baume (sp. gr. 1.256) and used again 
in the electrolyte. The lead is then compressed and 
mixed with 2 or 3 per cent. of charcoal powder and 
fused. The silver, with most of the arsenic and 
antimony, is separated at the anode, and is collected 
in trays to be fused subsequently with sodium 
nitrate and a little borax, by which the silver is 
separated from the arsenic and antimony.* The 
cost is estimated by the inventor at from 8 to 10 
francs per ton of lead when steam power is used. 
When lead acetate is used as an electrolyte, the re- 
sistance is found to be lowered, which is probably 
due to the prevention of lead peroxide deposits 
upon the anodes, which must be at the expense of the 
organic substance itself, which becomes slowly and 
surely oxidized. The products of the oxidation of 
acetic acid are carbonic acid gas and water, which are 
of no intrinsic value. This being the case the acetio 
acid becomesan expensive electrolyte as it bas to be 
constantly renewed. The lead peroxide formed at 
the anode is reduced by a portion of the organic 
acid to oxide, which then dissolves in tbe acid and 
becomes finally reduced to metallic lead at the 
cathode. The impurities present in the crude metal 
and the oxides on the face of the anodes are usually 
bad conductors of electricity, and, if they do not 
become detached from the anodes, they form an in- 
sulating coat over a large portion of the anode 
surface. The natural consequence of this is, that 
the current passes mainly through those parts of the 
plate that remain freely exposed, and so the current 
density becomes greatly increased at those portions, 
with the result that the anode is rapidly riddled 
with holes. The addition of fluid carbonio acid 
when mixed gradually with eulpburio acid and 
digested for some timeat a temperature of from 50 to 
100° C. easily converts it into cresol sulphurio 
acid, which is soluble in water, and is capable of 
forming soluble salta with lead. These salts have 
been successfully used for the deposition of lead. 

Maxwell Lyte has suggested converting the lead 
into chloride and electrolyzing it in the molten 
condition. Crude lead is fused and oxidized by a 
blast of air in а converter, the oxide is then stirred 
with hydrochloric acid in earthenware vessels 
until it is converted into chloride. Any silver com- 
pound associated with the lead, ealt or oxide treated, 
is chloridized and is extracted from the mass by the 
application of stiong bydrochloric acid or brine. 


The General Electric Company owed on January 
1,1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stook since August, 1893. 


* The arsenic and antimony are oxidized to 


mum and unite with the soda to form scoria. the maxi- 
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ELECTRICALLY DRIVEN MACHINERY. 


At the 187th meeting of the New York Electrica} 
Society, held on Thursday evening, May 12, in the 
Concert Hall, Madison Square Garden, Dr. Sohuyler 
S. Wheeler delivered a lecture entitled ' ‘ Electrically 
Driven Machinery,“ a report of which is here given: 


In being called upon to speak, after an interval 
of a number of years, upon a subject in which I have 
always been deeply interested, and of which I bave 
been a strong advocate, it is a great pleasure to find 
in its remarkable progress that my claims and ex. 
pectations have been more than realized. It is a 
common saying that electricity bas made wonderful 
strides within tbe last few years, and I think I need 
have no hesitation in saying that it ia in that depart- 
ment of practical electrical work covered by the sub- 
ject of this evening that the greater part of this con- 
spiouous advance bas been made. A few years ago 
any suggestion of driving machinery by eleotrio 
power was received with doubt as to its success; to- 
day, electrio driving is universally acknowledged to 
be by far the best method, for a number of reasons. 
aud the developing of this new industry bas furnished 
work to keep the electrical factories busy tbrough the 
past several years of hard times. The savings in the 
operating expense of factories have heen found to be 
eo great that mill owners have purchased electrical 
equipments in the hardest times as a measure of 
economy. 

Jo what is this great success due? It is evident 
from the rapidity with which electrio motors have 
been introduced, that their advantages must be very 
marked. 

“* First, they are capable of direot-oonneotion to 
the machinery to be operated, which means that 
their power, however great it may be, and however 
large the machine, can be transmitted by the shaft 
instead of requiring a cumbereome belt and a pulley 
on the driven machine large enough to receive, by 
the friction of the belt traveling upon it, the needed 
power. As 1,000 feet of belting one inch wide must 
pass around a pulley in a minute to transmit one 
HP., it is evident that the handling of 100 Hp. will 
require a large pulley and a heavy belt, which is not 
only inconvenient and sometimes dangerous, but 
occupies considerable floor space and requires that 
the machine be heavy enough in design to support 
the large pulley and the strain of the belt. 

Second, motors are capable of regulation and 
control of their speed and driving power with great 
convenience, во that electrically driven machines can 
be started, stopped, reversed or speeded-up by the use 
of small instruments known generally as ' regula- 
tors,’ wbich may be placed close to the machine or 
in any otber convenient location, while machinery 
driven by belting can be merely started or stopped, 
apnd then only with a con-iderable manual effort in 
shifting the belt, or can be run at other speeds only 
by bodily removing the belt to a driving pulley of 
different size. 

t Third. motors, when used for driving macbinery, 
are usually attached direotly to the machine, and 
being much les: bulky thau other means of driving. 
the entire machine is independent of any line-shaft- 
ing, and therefore may be located in a convenient 
position without regard to this limitation, and it 
many cases can even be picked up and shifted from 
one place to another as the exigencies of its work 
require. 

Fourth, electricity permits the saving of ! to 1 
the power otherwise required. This results from 
the fact that when the tool is stopped the motor is 
stopped and draws no power, whereas in belt driv- 
ing when the tool is stopped the helt or one of the 
belts is simply shifted and continues to run on an 
idle pulley. 

„And last, eleotrioity presents an enormous ad- 
vantage in tbe transmission of power. This subject 
is во large, and has been so well discussed, that J 
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will not attempt to add anything to it here, but will 


give one or two experimental illustrations of what I 
have already stated. [Illustrations shown. | 

Another illustration is in the use of a motor for 
operating а lathe. А belt-driven lathe must have a 
line shaft attached to the ceiling, and the ceiling 
usually has to be strengthened to support this shaft. 
14 must then be carefully made parallel with this 
shaft by plumb line and instruments, and then be 
seourely bolted to the floor. А belt of sufficient 
width to give the necessary friction must be pro- 
vided, and if the lathe is to be reversed, a second 
belt, crossed, must be added. The size of the driv- 
ing pulleys on the shaft on the ceiling must be care- 
fully determined with reference to the pulleys on the 
lathe to give the desired speed, and then the lathe 
may be operated provided the line shaft is kept in 
motion by a steam engine somewhere. Bat the lathe 
cannot be moved. 

' If the same lathe is provided with an eleotrio 
motor for driving it, the power may be supplied 
from any oirouit through an ordinary lamp cord, and 
the lathe may be used in any position. I have here 
a small engine lathe with a motor built direotly on 
its spindle. The lathe is suspended во as to be 
swung around in any direction, and will operate 
oontinuously while so handled. 

"I have one other crude experiment, intended to 
give an idea of what may be done with an electric 
drill press, which I will show after describing some 
views of machinery. The gradual introduction of 
eleotrio motor driving on machinery has, of course, 
led to such modifications in the design of machinery 
as would naturally follow from the differences be- 
tween belting and motors. 1 mean, for example, 
since the motor is small and can be built into 
the machine close to the cutting tool, or the part 
which uses the power, that all shafts, gearing, 
wheels, etc., within the tool, which have been here- 
tofore necessary to receive the driving belt and trans- 
mit its power to the tool, may be dispensed with, 
and then the frame of the machine may be made a 
different shape, or much lighter, since it does not 
have these additional parts to support. The attitude 
of the manufacturers of machinery, during the last 
five years, who are of course conservative and not 
stimulated by the interest and confidence in the 
future of electricity that the eleotrical men felt, has 
been interesting. At first they said they supposed 
their machines could be operated by a motor if the 
thing would ran, and that the purchasers of their 
machines might try it, but they would take no re- 
sponsibility. Then they gradually became willing 
to furnish their machines with brackets and other 
parts for the ready reception of the driving motor, 
апа now they are anxious to cultivate the electrical 
trade and to co-operate with its members in bringing 
out simplified designs of machines with motors in- 
corporated. 


[The lecturer here exhibited a number of views of 
machines combined with motors some of which were 
of machines especially modified in their construction 
to suit the new method of driving. He also pre- 
sented experiments in further illustration of the ex- 
treme portability of electric tools, and illustrated the 
methods now actually io use in shipyards for attach- 
ing drills and other tools to the sides of ships. ] 


In conclusion, I can think of no stronger ur more 
flattering evidence of the suvceas of electric power as 
а new industry than the fact that large quantities of 
American apparatus are now being installed on 
American plaus and according to American methods 
in other countries, and there are to my knowledge 
alone at the present time in this country half a 
dozen engineering representatives of English manu- 
facturers, studying what we have done, and finally 
leaving orders with us, So that those of us who are 
not wanted in more aggressive fields of Operation at 
the present time are at least able to contribute for 
pur country an industrial victory.” 


ELECTRICITY IN THE HOTEL AND HOME. 


A Frenchman who appears to have been astonished 
at the luxurious accommodations he found in the 
more recently erected hotels and residences in New 
York bas inspired some one to write a very spirited 
description of the furnishings of some of these pala- 
tial establishments which we find in the Philadelphia 
Inquirer. Special prominence is given 60 the eleva- 
tors : 

Little boudoirs on wings is the appropriate de- 
scription given by an enthusiastic Frenchman of the 
elevators һе found himself invited to enter on arriv- 
ing in any of the new and sumptuous houses of his 
American hostesses, In fact, во agreeable an im- 
pression did these lifts have on his receptive appre- 
ciative Gallio mind that he is going back to Paris to 
preach the benefits the elevator will confer in the 
tall French houses. So far in Paris there is but one 
of these conveniences known, and tbat has been re- 
cently fitted into the splendid town residence of the 
Countess Castellane. In the great houses of our 
American millionaires the elevator is becoming the 
rule and not the exception, especially so at Newport 
and in New York City, where a foot of land is worth 
a small fortune, and the houses are rearing their 
heads more loftily every year. 

The exceeding usefulness and beauty of the private 
litt has never been more clearly demonstrated than 
in the great Astor mansion on Fifth avenue, in New 
York City, especially when an elaborate entertain- 
ment is in progress. Now one of the chief beauties 
of this admirable dwelling is the grand staircase, 
that sweeps up from the very doors of the marble 
vestibule to the great hall opening on to the picture 
gallery. At night when palms and candles shed 
alternate light and shade along the crimson carpet, 
silver rods and cacved balustrade, this is the very 
choicest spot on which to gracefully display gorgeous 
toilets. Therefore, when the women in their wraps 
and fur boots are set down under the porte oochère, 
tbey are led to one side of the vestibule, a grilled 
door slides back and six at а time are ushered into 
the snuggest little lift ever seen, 

Its floor is covered with a velvet carpet of the 
warmest cerise tone, and being octagon shaped, four 
of the sides are made of plate glass mirrors framed 
in gilt and four sides of panels of tufted cerise satin. 
All the elevator’s roof is built of gilded iron, wrought 
in odd shapes and partially filled in with rose-colored 
glass, over which a spray of electrio lights springs. 
By this device the interior of the living room is filled 
with a tender becoming glow that every woman 
keenly appreciates, as she does also the six oomfort- 
able seats tbe lift contains and the fact that she was 
saved the necessity of parading in her wraps like а 
chrysalis up that splendid stairway. 

A solemn young man in powdered head and court 


` livery guards the electrio lever and the travelers in 


the elevator, all of whom are landed on the third 
floor. There they are ushered into a dressing-room, 
wraps are removed, toilets touched up, and the 
charming butterflies are ready to meet their male 
escorts and join the gay procession moving down the 
great stairway. 

Of course, i$ all depends upon circumstances 
whether the private elevator shall be a costly or in- 
expensive addition to the modern house comfortables. 
Since electricity has come so rapidly into use asa 
domestic servant for lighting and heating, a small 
lift, capable of holding three persons, can be fitted 
into any house at an outlay of about $300. It is 
manceuvied by a touch on a button, and is safe in- 
deed. No elaborate interior decorations come for 
this price, as for instance will be found in the ex- 
quisite little basket affairs that some women use in 
journeys from floor to floor of their home. These 
are wicker lifts, and hold but the owner and a couple 
of friends. 

On stepping inside a wicker lift, the sensation is 


of having entered а gorgeous, gigantio waste-paper 


basket. The walls are of rattan treated with gilding 
and enamel paints, the floor covered with a white 
goatskin rug; against the broad seat upholstered in 
delicately tinted china silk, pillows are heaped, and 
the roof is a prettily woven dome of wicker, with 
a oluster of electric lights falling from the center, 

In the rear of the majority of new houses one large | 
lift is arranged for the service of the domestics, and 
to carry up the coal, luggage, eto., and the tiny 
affair used by the mistress runs in a shaft that ex- 
tends from the cellar to the garret. By this means 
she is able every day to go over every floor in the 
house if she is во minded. 

At regular intervals these private lifts are all most 
carefully inspected, and though among the wealthy 
their contribution to comfort is invaluable, it is the 
women of moderate means who find the growing 
popularity of the little elevators absolutely destruo- 
tive to their domestio peace. Not a whit less luxury 
loving than the mistress is the American servant, 
who, having onoe lived in a house where the stairs 
are scarcely more used than the fire esoapes, not only 
resent, but flatly refuse to hire out in what they call 
the old-fashioned inconvenient homes. This com- 
plication as much as anything else bas forced the 
fitting up of lifts in dwellings, the bumble-minded 
owners of which believed until recently were the 
very models of domestio luxury. 


LONDON NOTES. 


[From our London Correspondent. J 
Institution of Electrical Engineers. 

Before this Institution on Thursday, April 28, а 
paper on Earth Returns for Eleotrio Tramways ” 
was read by Mr. H. F. Parshall, and some joint 
notes on electric tramways by Major P. Cardew, 
К. E., British Board of Trade, and Mr. A. P. 
Trotter, Cape Colony Government Electrician. The 
idea of these papers being read on the same evening 
appears to have been to raise в general disoussion. - 
Mr. Trotter’s notes contain a neat graphical method 
for determining the fall of potential in the return 
with uniform distribution of current, and the proper 
points of application of return feeders. Major Car- 
dew contributed a note prepared by him in May, 
1894, and sent to £he South Staffordshire Tramways 
Company, advocating the automatic regulation of 
this fall of potential. Eich of the papers was illus- 
trated by means of curves and diagrams. 


Cork Eleotrio Tramways. 


A combined electrio lighting and tramway plant 
which was commenced in November last for the oity 
of Cork, Ireland, is approaching completion, The 
lighting part of the work is to start operations the 
present month and the tramways are expected to 
staré running a month later.  Tbere is about 11 
miles of tramway track of 3 feet gauge, the rails 
being 83 lbs. to the yard, aud the lighting consists of 
94 constant potential arc lamps which are mounted 
on the top of tbe trolley poles used for the overhead 
wire work. Carrent for lighting is distributed on 
the three-wire system, with 440 volta across the 
outers, consumers’ supply being 220 volts. For the 
tramways, side brackets are used for single track and 
double arms where center poles are employed for 
double track. The power plant includes three 


Babcook & Wilcox boilers, each of 2,531 equare feet 
heating surface and capable of evaporating 8,000 Ibs. 
of water per hour, three Molatosh & Seymour side 
crank tandem compound engiues directly connected 
to 200-kilowatt generators, running at 150 revolu- 
tions per minute. In the battery room are 256 
Tudor cells, capable of discharging at 110 amperes for 
7 hours. A booster of suitable capacity regulates 
the charge of the cell. The switchboard consists of 
& combination of lighting and railway panels, the 
same machines being interchangeable in railway and 
lighting service. There are to be 18 double-decker 
о, D bile aps carry 44 passengers and be 
ей with double motor equipments and 
parallel controllers, P xcu PATNA 
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WHAT ELECTROLYZED SEA WATER HAS АС- 
COMPLISHED. 


BY W. L. HEDENBERG. 


The problem of finding an economical and efficient 
method of purifying and disposing of the sewage 
from a community would seem to be growing each 
year more difficult to solve. 

A century or so ago when the first settlers were 
pushing inland they naturally avoided arid districts 
and located whenever possible on the banks of some 
stream. There were two causes which led to their 
so doing. The land was usually found to be more 
fertile in such localities, and the population had to 
rely in those early days almost entirely on water for 
transportation. As the country developed and the 
population increased, towns and oities gradually 
Sprung up where formerly settlements had been. 

From the beginning all waste matter and refuse 
was naturally thrown into the neighboring stream 
as the easiest and quickest method of disposal, and 
there was no apparent barm in so doing while the 
settlements were small and scattered. When, how- 
ever, these communities became good-sized towns or 
small cities located within a few miles of. one an- 
other, all discharging their waste into the stream aud 
at the same time drawing their water supply from 
the same source, diseases and epidemics began to be 
prevalent. 

To remedy this state of affairs and improve the 
public health, the proper autborities jastly insisted 
on the sewage being at least partially sterilized. 
There were a number of ways in which tbiscould be 
accomplished more or less satisfactorily, depending 
on the thoroughness of the process. Recourse was 
usually bad to mechanical filtration, land filtration, 
chemical precipitation or to a combination of these 
methods. Recently, however, two other processes 
have made their appearance. These latter consist їп 
mixing a disinfecting liquid, obtained by passing а 
ourrent of electricity through sea or salt water, with 
the matter to be sterilized. 

These two methods, one invented by Mr. Albert E. 
Woolf in this country, the other by M. Hermite in 
Franoe, are essentially alike and differ only in their 
method of application. à 

Probably the first attempt to sterilize a polluted 
water supply by the Woolf process was at Brewsters, 
New York, in the summer of 1893. An eleotrio 
plant was installed for the purpose, consisting of a 
15 horse power enyine and a dynamo capable of 
generating 8 current of 700 amperes at a pressure of 
Б volte. A vat of 1,000 gallons capacity contained 
the electrodes, which consisted of a platinum zinc 
couple, the platinum electrode being made up of a 
copper core with a platinum ooating ,.003 inob in 
thickness. 

The disinfecting liquid which Mr. Woolf calls 
electrozone was then obtained by circulating sea 
water through the tank containing the electrodes. 
This antiseptic was in the experiments at Brewsters 
allowed to flow into the sewer whioh emptied into а 
marsh from which the water supply was taken, aud 
was also sprayed into what is known as Tonetta 
brook, in the proportion of one part hypochlorite to 
100,000 parts of water. 

The results obtained by this process from a bao- 
teriologioal standpoint were exceedingly striking 
and attracted wide attention. The worst sample of 
water examined by the New York board of health at 
the time showed the presence of 22,000 bacteria per 
cubio centimeter before treatment and but 42 after 
having been mixed with electrozone in the propor- 
tion previously mentioned. 

Owing to the striking results obtained at Brews- 
ters Mr. Woolf was shortly afterwards called upon to 
disinfect Riker’s Island, at that time the dumping- 
ground for a large portion of New York’s garbage. 
This tract of land, comprising some 137 acres, 
was fast becoming extremely offensive under the 
beat of a summer’s sun, and numerous complaints 


made by citizens residing in nearby sections of the 
city made it imperative that some action towards 
remedying this public nuisance should be taken. 

In June, 1894, therefore, Mr. Woolf installed an 
electrozone plant on a barge which was towed to 
Riker’s Island and which was capable of generating 
4,000 gallons of disinfecting liquid per hour. By 
means of a 15-borse-power pump the eleotrozone 
was distributed through lines of hose to various 
points where it was sprayed upon the decomposed 
garbage. 
this method of procedure wrought a great change. 


The obnoxious odors, which formerly could readily be 
detected at a distance of several miles under favora- 
ble atmospheric conditions, were scarcely noticeable 


a hundred yards distant. 
The Woolf process was next tried at Danbury, 


Conn. The plant consisted of a 40-horse-power 
engine and a dynamo giving в current of 1,000 am- 


PLANT FOR THE DISINFECTION OF SEWAGE AT 


BREWSTERS, N. Y. 


peres ata pressure of 5 volts. In this case it was 


desired to purify the sewage before discharging it 
into the neighboring river, 
generated in a vat situated above a large tank 
through which the sewage flowed. The eleotrozone 


was made to flow by gravity from the upper to 
the lower tank, a thorough mixture of the two 
liquids being effected by means of an agitator, As 
the mixture rose in the lower tank it overflowed into 
a line of pipe which discharged into the neighboring 


water-oourse. 

This plant, according to the opinion of the citizens 
of Danbury, scarcely accomplished the desired pur- 
pose, although the analytical results were exceed- 


DISINFECTING PLANT ERECTED BY THE BOARD OF 
HEALTH, PHILADELPHIA. 


ingly good. The objection arose owing to the fact 
that the heavy part of the sewage was allowed to find 
its way into the stream, which was considered a 
public nuisance by persons living along the shores. 
The writer has suggested elsewhere“ a means whereby 
this objectionable feature could in all probability 
have been remedied. However after considerable 
litigation the Woolf process was ultimately aban- 
doned at Danbury fora more expensive method of 
sewage purification. 

The Hermite system, whioh has been experi- 
mented with abroad even more than that of Mr. 
Woolf in this country, differs from the latter, as pre- 
viously stated, only in 4 few minor details in the 


* Engineering Magazine, Oct. 1896. 


In a comparatively short space of time 


The disinfectant was 


production of the disinfectant and in the method of 
application, which can partly be accounted for in 
the widely different sanitary arrangements existing 
in Europe and in this country. For instance, М. 
Hermite recommends the use of bis disinfecting 
liquid as ordinary water in all lavatories, and seeks 
in this way to thoroughly sterilize household wastes 
before they are admitted to the publio sewers. In 
other words, a complete and separate system of 
piping is necessary. This method of procedure and 
general arrangement was probably thought necessary 
owing to the fact that in most European cities the 
drainage systems are of the combined type, admit. 
ting both rain water and sewage. The sterilization 
of this amount of liquid, especially during a rainy 
period, would undoubtedly be a very costly under- 
taking. 

The negative electrode in the Hermite system is 
composed of disks of zino which when in operation 
revolve. The positive electrodes consist of glas 
tubes covered with a coating of platinum, one being 
located between each pair of zinc disks. The eleo- 
trodes are usually enolosed in an iron tank oon- 
neoted with a perforated pipe at the bottom through 


whioh tbe electrolyte, consisting of sea water, 


enters. This system has been tried as a sanitary 
measure more or less extensively at Havre, Brest, 
Nice, Paris, Loriente, Monte Carlo, Worthing, Ips- 
wich, and more recently still at Bombay, India. 
Probably the experiments at Brest were on the 


. moet extensive scale, the sewage of 11,000 persons 
being treated. The results were apparently satis- 


factory, as an official report issued by Dr. Pitau and 
dated Feb. 21, 1894, says: In a word the experi- 
ments which I have made ena»le me to conclude that 
eleotrolyzed sea water is a perfect disinfectant and 
an excellent antiseptio which very rapidly destroys 
all microbes, even the most tenacious of life, on the 
condition that these miorobes are brought into ооп- 
tact with the electrolyzed sea water.“ 

The plant at Ipewich* in England seems also to 
have given fairly good results for what it was in- 
tended, it merely being desired to arrest the decom- 
position of the sewage until it oonld be carried out 
to ses. On the other hand the results obtained at 
Bombay could scarcely be called satisfactory. 

The principal objections to both the Woolf and 
Hermite disinfecting processes would seem to be the 
fact that the deodorizing fluid is unable to penetrate 
through the solid portions of the sewage, ав was 
clearly proven by the use of eleotrozone at Danbury. 
The disinfectant apparently sterilizes the outer sur- 
face of the heavy matter, but leaves the inner por- 
tion to decompose aud breed disease germs. This 
defect might possibly be remedied by the use of some 
form of orusher or beater that would tend to disin- 
tegrate the solid portions of the sewage. 

Ав a Sterilizing agent for town wastes, eleotrolyzed 
sea water bas therefore been adopted but slowly in 
spite of the low cost of this method, and it will be 
necessary to remedy the serious defect previously 
mentioned before i$ can hope to be widely made use 
of by large communities. 


CANADIAN NOTES. 


The town of Lindsay, Ont., is to have a new eleo- 
trio light company. The water power to operate the 
company’s plant is to be supplied from the village 
of Fenelon Falls which is sixteen miles distant from 
the town. 

The representatives of the Toronto city council 
visited Niagara Falls for the purpose of inspect- 
ing the electric power works which have been estab- 
lished on the American side by the Niagara Power 
Company. Questioned regarding the possibilities of 
transmitting power to Toronto, Mr. W. B. Rankin, 
manager of the company, stated that the loes 10 
transmission to Buffalo was 12} per oent., and a fur. 
ther loss of 6 per cent. was incurred in distribution 
in the city. What the loss would be in the longer 
distance to Toronto he did not know, but the eleo- 
trioian of the company estimated that it would be at 
least 25 per cent. 


* For detailed description see article by Mr. J. В. 0. 
Kershaw in ELECTRICITY, April 6, 1898. 
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EFFECT OF THE WAR ON GENERAL INDUSTRY. 


The well known banking firm of Henry Clews & 
Co., New York City, in their Weekly Review pub- 
lish the following over Mr. Clews’ signature. It is 
dated May 14: 

«16 is now nineteen days since the declaration of 
war with Spain. Under ordinary conditions, the 
beginning of hostilities upon a large scale and with 
imperfect preparations might be expected to create 
disturbanoes of confidence and serious prostration in 
all our markets. This is no more than has been com- 
mon in the experience of other nations. But, in our 
case, war bas thus far been attended with a marked 
recovery of confidence in finance and a revival of 
activity in trade. The Government is devising plans 
of heavy taxation and considering the authorization 
of large loans; but the country finds in all this no 
reason for contracting ita industrial operations, the 
people no necessity for reducing their expenditures. 
Labor is well employed, and there is no shriukage 
in values to indicate a falling off iu demand, but 
rather a general firmness in the commerolal markets 
and, in some, a material advance in prices. Nor is 
this rise in values due to any interruption of supplies 
from other countries, for the Spaniards have so far 
been unable to check the current of our imports. 

“ The state of feeling in the financial markets sur- 
passes the most sanguine expectations. In anticipa- 
tion of the war there was some anxiety amung the 
lenders of capital, which showed itself in a material 
contraction of the loans of the metropolitan banks 
and a disposition among the interior banks to draw 
home deposits from their agents in this city. Money 
on call was cheap, but only because there was an in- 
disposition to employ it on time loans or discounts. 
Within three short weeks all this is changed. From 


the interior all reports show a settled and confident - 


feeling, and currenoy is flowing hither from the sub- 
sidiary financial centers, The note brokers of this 
оу, which in April found 16 almost impossible to 
secure buyers for their paper, are now able to dispose 
of it in about the normal volume. The city banks 
are discounting quite freely and have reduced their 
rates on time loans by 1} to 2 percent. In brief, 
credit operations have resumed their normal course. 
New enterprises, requiring large investments of capi- 
tal, which have been held in suspense for many 
weeks in view of the possibilities of war, are now 
comivg to the front again, and bankers in the flota- 
fion business seem to be quite hopeful of the pros- 
peot of investora supporting meritorious undertak- 
ings. 

"In the Stock Market the reaction from the ante- 
war depression exoeeds all expectation. In antici- 
pation of the war, the question was not во much 
whether prices would advance under the influence of 


hostilities as whether they would not suffer a still 


further decline. 

„Upon 17 active stocks, the rise since the opening 
of hostilities has averaged about nine points; nor 
does the upward movement appear to have yet ex- 
bausted itself. 

The extraordinary course of things expressed in 
the foregoing facts deserves to be considered in esti- 
mating the probable future course of the securities 
market, 16 plainly shows that the possible depres- 
sion and stagnancy which was deemed possible in 
anticipation of the war has not been realized. That 
fact is full of weighty significance. 1% demonstrates 
how much Wall Street bas learned in the way of 
estimating complex and disturbing situations sinoe 


the silver crisis of 1896; how much it has gained in- 


clearness of judgment and in courage to act upon a 
common sense conviction. It proves that the men 
of finance have learned where to fix the limit to the 


legitimate effect of events disturbing the normal 


current of business. And above all, it shows that 
Wall Street bas, at last, learned the much needed 
lesson that it needs much more than transient troubles, 
than even such a war as we have undertakén, to 


warrant a surrender of confidence in the steadiness 
of the vast machinery of production and wealth 
which constitutes the material greatness of this fore- 


moet of all nations, It has taken a war to teach us 
how muob shook and how muoh sacrifice the United : 


States can stand without suffering or real occasion 
for winoing. The whole cost of the war is a cheap 
price to pay for this inestimable lesson. It is the 
greatest contribution to the stability of publio con- 
fidence and to trast in our commercial and financial 
framework that has been forthcoming in the history 
of the country. 

Although, in war movements, there bas been an 
interval of absence of conspicuous exploits, yet 
preparations are in progress whioh, at a little later 
stage, promise great if not decisive results. The 
Spanish fleet is at last within our easy reach; and, 
within two or three days, we may witness the great 
naval oonfliot which is likely to put an end to the 
war. So far, our operations have elevated the world’s 
respect for our material resources and left but one 
opinion as to the final, if not early, outcome of the 
struggle. Expressing my view in genuine Yankee 
phrase and spirit, I should say that American сібі- 
zens have enhanced in the world’s valuation at least 
50 per cent. through the result of the American- 
Spanish war, and everything American will appre- 
ciate in the same ratio after the war is over, Ad- 
miral Dewey marked up American history over 100 
per cent. by smashing the Spanish fleet and at the 
eame time silencing Manila’s guns in tbe short, sharp 
and effective way he did it. It was the American 
way of doing it, you know, and not Spanish. We 
can take Manila, Cuba, Porto Rico, the Canary 
Islands, and bang tbe Spanish coast all to pieces 
whenever we wantto. We have the naval command- 
ers; we have the gunners; we have the sailors; we 
bave tbe ships; we have the pluck; we bave the skill; 
we have the weapons; we have the food supplies, 
and we bave the money too to back us all the way 
through. What, therefore, is the use of Spain pre- 
tending to fightsuchafoe? It is simply an evidence 


of imbecility.”’ 


NATIONAL ELECTRIC LIGHT ASSOCIATION. 


Special Rates To and From Chicago. 


We have received the following notice for publi- 
cation from Mr. C. O. Baker, Jr., Master of Trans- 
portation, 136 Liberty street, New York : 

„The Trunk Line Association, Central Traffic 
Association, New England Passenger Association, 
Soutbern Passenger Association, and the Western 
Passenger Assooiaeion bave granted a rate of a fare 
and one-third, on the certificate plan, from all points 
in their territory to Chicago and return, for delegates 


attending the Twenty-first Convention of the 


National Electrio Light Association, to be held June 
7, 8, 9. Convention hall and headquarters at the 
Auditorium Hotel; rates—$3.50 to $5 per day on the 
American plan, $2 to $4 per day on the European 
plan, for each person." 


The Electric Plant at West Point Academy. 


The Government specifications for the supplies 
necessary for the electric plant at West Point Mili- 


tary Academy contain the following items: 

Five doz. cells of Klondike batteries complete, 
without sal ammoniao; 5 doz. cells of non-polarizing 
dry batteries, 3 doz. b., 2 doz. O.; 1 doz. Wilhelm 
double diaphragm transmitters with induction coils 
and binding posts; 1 doz. Wilhelm telephone re- 
oeivers; 1 doz. 3-іпођ iron box bells, nickel-plated ; 
J doz. Allen soldering sticks; 1,000 Ibs. No. 8 soft 
iron wire, galvanized; 40 lbs. 18-gauge annunoiator 
wire; 100 lbs. Okonite wire; 6 Ibs. Grimshaw tape; 
12 Ibs. fase wire; 4 pairs stub pliers; 2 pairs wooden 


blocks, double sheared; 1 pair Welden olimbers; 3 . 


ira M. Klein & Son's splicing clamps; 1 Klein & 
Son's tape upreel, Manhattan Eleotrio Co., or equal; 
1 lineman’s testing magneto bell, 25,000 ohms; 1 
magneto generator, 25,000 ohms; 1 Vulcan gasoline 
#егоһ; 2 Whitney hand drill outfits, with drills; 8 
24-inch wood brace drills; 2 ecoentric clamps; 150 
ohms relay; 1 G- inch skeleton bell; 25 yds. twin wire 


| cord, for telephone switchboard, green, and 2 lbs. 


white vaseline. 


SOCIETY NEWS. 


— 


American Institute of Electrical Engineers. 


The 15th Annual Business Meeting of tbe Institute 
was held at 12 West 3186 street, New Volk, on Tues- 
day evening, 17th inst. At the close of the meeting, 
which was brief and given up wholly to business 
matters. several of the members attended the Eleo- 
trical Exposition. 

Applications were received from the following can- 
didates for associate membership, and will be acted 
upon by the counoil at its meeting Jane 22 next: 


Walter C. Allen, Washington, D. C. 

Frank Henry Dexter, Ithaca, N. Y. 

P. M. Downing. Blue Lakes City, Cal. 

Joseph Lyons, Washington, D. C, 

George A. Damon, Chicago. 

The 15th General Meeting will be held at Omaha, 
Neb., June 27-29, 1898. 


The New York Electrical Society. 


The 187th meeting of the New York Electrical 
Society was held in the Concert Hall at Madison 
Square Garden on the evening of the 12th inst. The 
meeting was more tban ordinarily interesting because 
of its close connection with the Electrical Exhibi- 
tion, then in full swing in another part of the build- 
ing, and of which the Sooiety is the foster mother, 
The leoture by Dr. Schuyler S. Wheeler, which will 
be found on another page, was also an attractive 
feature. At tbe business meeting which preceded 
the lecture the following new members were elected: 

Ernest В. Laclain, С. С, Bohn, W. С. Ames, E. М. 
Saules, Frank A. Wunder, Albin Gustafson, Charles 
J. Klein, Chester Bayles, James Joues, Jr., F. W. 
Becker, D. Levy, Richard M. Beard, E. A. Quick, 
Reinhold H. Wappler, Edward Hyans, George M. 
Loos, P. H. Klein, E. R. French, J. E. Sayles, James 
Н. Spencer, J. D. Gould, Chas. A. Hanson, C, W. 
Price, Lucien W. Jenney, P. M. Mourey, Walter S. 
eLevin, Benj. O. Ellis, H. D. C. Richards, C. B. Ster- 
ling, D. S. Holcomb, Chas. E. Dressler, M. C. Rorty, 
Chas. W. Hoffman, Willard S. Bennett, Charles Fred, 
Many Fred, A. H. Mustard, Harold A. Tileston, 
Oscar F. Ebrle, Wm. Aus, Elias E. Ries, W. J. New- 
ton, John Barry, Thos. S. Jamieson, S. Clark Harris, 
R. J. Mulligan, V. J. Mayo, Т. W. Kloman, Warren 
A. Brown, Harry Hilbert Conner, Hugo С :tfreund, 
A. S. Brown, J. Henry Gill, Daniel Von Wien, M. 
Cashner, John Jacob Astor, Mortimer Nordon, 
Chauncey M. Depew, L. W. Hildberg, Saml. B. 
Biewster, George Pugh, Emil Finger, Jos. Solot, 
Chas. Penina, Francis Gans, Gottfried Gans, Howaid 
D. Black, William Wilson Lightipe, W. M. Logan, 
Jos. B. Curran, E. R. Exmond, John McLean, Frank 
W. Hawley, Cyrus О. Baker, А. О. Schoonmaker, 
W. C. Burton, R. Hoyt, J. E. McConnell, all of New 
York City. 

H. Krantz, Jos. Albaum, Sol. S. Sugar, A. T. S. 
Clarke, Fred'k W. Schnelle, A. T. Welcb, Jobn C. 
Lott, all of Brooklyn, N. Y. 

Harry Hunter, Far Rockaway, N. Y. 

E. T. Schoonmaker, Fordham, N. Y. 

E. N. Corbin, Walton, N. Y. 

Chas. R. Barnes, State Electrician, Roohester, 
N. Y. 

J. Henry Gill, Chas. H. George, Orange, N. J. 

Jas. MacMaster, Elizabeth, N. J. 

Wm. Darrow, Jr., Summit, N. J. 

W. D. Macdonald, Hudson Heights, N. J. 

Fred E. Dolbear, Elizabeth, N. J. 

W. M. Allen, New Brunswick, N. J. 

J. C. Jones, Ampere, N. J. 

G. R. Berger, Newark, N. J. 

Frank M. Tait, Catasauqua, Pa. 

F. L. Meyer, Philalelphia. 

Garrett A. Hobart, Jr., Washington, D. C. 

George W. Vanderbilt, Asheville, N. C. 

M. J. Wightman, New Brighton, S. I. 
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LEGAL NOTES. 


The suit which was brought by the oity of New 
York to decide the rights of the Metropolitan Street 
Railway Company on Sixth and Eighth avenues, 
through which a division of the Metrupolitan extends, 
has been olosed by the decision of the Circuit 
Court of Appeals affirming the judgment of the lower 
courts, who held that the Metropolitan Company was 
justly entitled to the privileges which 1% enjoys on 
the two avenues. 

Judge Gordon in Court No. 3 at Philadelphia on 
the J2th inst. appointed Walter E. Rex receiver of 
the Holt Electric Storage Company. This action 
was taken upon a bill in equity filed by William 8. 
Perot, Jr., against the storage company, in which he 
alleged that the company was insolvent and has 
ceased to transact business. In ita answer the com- 
pany stated that the allegations made in the bill 
were true, and joined in the request that a receiver 
be appointed. 

Jadges Colt, Brown and Lowell in the United 
States Circuit Court of Appeals, Boston, on the 11th 


inet., heard the complainant’s appeal in the case of - 


Hart & Hegeman Manufacturing Company vs. the 
Anchor Eleotrio Company et al. from the decree of 
the Massachusetts Circuit Court dismissing its bill. 
It asked for an accounting, and an injanotion to 
restrain the defendants from the alleged infringe- 
ment of patent No. 11,395, reissued to G. W. Hart 
on December 12, 1893, for electric snap switches 
used in making and breaking circuits for eleotrio 
currents. The court reserved its decision. 


Dr. Louis F. Praeger, Brooklyn, N. Y., obtained 
a verdict of $15,000 damages against the Brooklyn 
Heights Railroad Company in the Supreme Court on 
Friday last for personal injuries received in a trolley 
car collision in September, 1896. His spine was 
burt, causing, as he alleged, permanent injury. 


In the Superior Civil Court at Salem, Mass., on 
the 4th inst., the jury in tlie case of Charles Melanson 
against the Thomson. Houston Electric Company of 
Lynn returned a verdict for the plaintiff in the sum 
of $6,242. This was an action to recover for the loss 
of three fingers of the right hand, the injury having 
been sustained while operating an alleged faulty 
machine. 


Proposed Increase of Examiners in the U. 8. Patent 
Office. 


The patent laws of the United States are receiving 
considerable attention in the present Congress, and 
a number of bille amending them have been intro- 
duced. The Patent Office bas been a potent factor 
in developing the industries of the country, especially 
the electrical industry, and the laws governing it 
have not been perfect. It is hoped that out of the 
many suggestions offered there will come enactments 
which will place on our statute books laws which will 
enable the Patent Office to work more effectively and 
with a much more careful sorutiny of and guardian- 
sbip over the rights of inventors, 

In this connection it is of interest to note that the 
Platt bill for revising and perfecting the classification 
of letters patent and printed publications in the 
Patent Office bas passed the Senate and is now pend- 
ing in the House with an excellent chance of soon 
being enacted into a law. The bill carries with it 
an appropriation sufficient to provide for three ad- 
ditional principal examiners, two first assistant ex- 
aminers, two second assistant examiners, six third 
assistant examiners, and five fourth assistant ex- 
aminers. Witb this increase in the working force, 
the work of the office, which is now greatly in arrears, 
can be brought more up to date. 


Our contemporary the Western Electrician has 
removed its New York office from 108 Times Build- 
ing to 809 Postal Telegraph Building. Mr. Robert J. 
Parvin is the manager, 


THE NEWS. 


What is Going On lu the Electrical World. 


STREET RAILROADS. 


Anderson, Ind.—The Union Traction Company, con- 
structing the gas belt electric railway, has closed a deal 
for a line from Alexandria to Elwood, connecting with 
the Anderson- Marion line. This makes the electric road 
a rival of the Panhandle and Lake Erie as well as the 
Big Four. 


Atlantic City, N. J.—A meeting of capitalists was 
held here on the 11th inst., when the temporary organ- 
ization was effected of an electric railroad company 
which proposes to build a railroad across the State from 
Camden to this city, to be operated by electricity. The 
capital stock is $600,000. J.J. Putterson, of Philadel- 
phia, was chosen president and A. C. Welhouse, of Lan- 
caster, Pa., secretary. 


Bloomington, Ill.—By decree of the court the Bloom- 
ington City Railway is to be sold on May 31. 


Cedar Falls, Ia.—C. W. McElysa has sold the Cedar 
Falls and Normal Street Railway toa local company 
for $25,000. 


Cincinnati.—Judge Taft has granted the motion 
asked for by the first mortgage bondholders of the 
Louisville Trust Company, confirming the sale of the 
Cincinnati Inclined Plane Railway to Charles Н. 
Kilgour for $278,000. The court also orders Receiver 
Brent Arnold to deliver the property to the purchaser 
upon the execution of the deed. 


Des Moines, Ia.—The six months’ experiment of 
having letter boxes attached to the street cars, which 
has just expired, has proved a success. Based upon the 
results of the experiment the street cars in Des Moines 
with the letter-box attachment would handle in a year 
400,000 pieces of first-class mail and 70,000 pieces of 
second-class mail. The street-car companies will de- 
mand compensation from the Government if the sys- 
tem is to be continued. 


Kansas City, Mo.—The ''Star" states that Charles 
Francis Adams of Boston, P. A. Valentine of Chicago, 
C. F. Morse and W. H. Holmes, directors of the Metro- 
politan Street Railway Company, who represent more 
than two-thirds of the stock in the company, decided 
at the recent conference tospend а quarter of а million 
dollars in changes and improvements on the Metropol- 
itan system this year. 


Libertyville, Ill.—The village board has granted a 
franchise to E. C. Weeks and associates, who propose to 
build an electric road starting at Libertyville and con- 
tinuing to the '' chain of lakes’’ in northern Illinois 
and southern Wisconsin. 


New Haven, Conn.—A long contest between the 
Bridgeport Traction Company and the New Haven 
Railroad Company has ended in the success of the former 
corporation, whose application in regard to grade croas- 
ings in Bridgeport has been granted by the Railroad 
Commissioners. The decision provides, however, that 
the crossings shall be made at the trolley company’s 
cost, that they shall be of an improved character, that 
trolley-cars must stop before crossing, and that there 
shall be an improved system of signals. 


Peekskill, М. Y.—The Peekskill Traction Company 
has asked the village trustees for a franchise to build 
and operate an electric railway on several streets in 
the village. 


Plymouth, Mass.—The new Plymouth & Sandwich 
Street Railway Company has been organized, and the 
special charter granted by the Legislature has been ac- 
cepted. A survey is soon to be made to determine the 
best location, and the probabilities are that a section, 
as far as Manomet Bluffs, will be built at once even if 
the whole line is not undertaken. Subscriptions for up- 
wards of $10,000 worth ot stock have been made. 


South Berwick, Me.—The Dover Street Railway Com- 
pany, in conjunction with Portland capitalists, has 
purchased the Hale cotton mill at South Berwick, 
which һава valuable water power that will be utilized 
in the operation of an electric road to be constructed 
from South Berwick to Dover, М. Н. This will com- 
plete an electric circuit connecting Dover, Somersworth 
&nd South Berwick. 


_Standish, Mich.—A railway project under considera- 
tion is the building of an electric line to Point Lookout, 
in Arenac county, which is becoming well known аза 
summer resort. The proposed road would connect 
with Standish, Au Gres and Omer. 


St. Paul, Minn.—The board of aldermen has passed 
an ordinance authorizing the St. Paul City Railway 
Company to construct and operate an interurban line 
through Como Park. 'ТҺе line is to connect St. Paul 
with Minneapolis. 


Toledo, O.—The '' Blade" says: Parties interested 
in & proposition to build and equip an electric railway 
line between Toledo and Detroit will do well to proceed 
with caution. It comes from direct sources that the 
executive board of the Vanderbilt interests has for some 
time been desirous of converting one of the two lines 
now running between the two cities into an electric 
road, and using the other as a freight line. This hag 
been opposed personally by Mr. Vanderbilt, who re- 


. opntly announced, however, that should ontside parties 


undertake to build a line he would immediately agree 
to the wishes of the board, and favor a prompt equip. 
ment of one of the two existing lines as an electric road 
and competition would be made so sharp that an inde. 
pendent line would have very rough sledding.” 


Uniontown, Pa.—The Uniontown Electric Railroad 
Company bas decided to build an extension to Stewart 
coke plant, Cool Spring Hollow. The branch will con. 
nect with the park terminus and will be extended on to 
Lemont and Youngstown this season. 


LIGHTING PLANTS. 


Chicago.—The Cicero Light & Power Company's 
plant was totally destroyed by fire on the 7th inst. The 
loss is about $50,000. The company furnished light for 
Austin, and divided the western territory with the 
Cicero Water, Gas & Electric Light Company. 


Fenton, Mich.—The sale of the Fenton electric light 
plant to Fayette L. Thompson, for $7,000, by Receiver 
C. L. Tinker, has been set aside by Judge Wisner. 


Lawrenceburg, Ky.—The franchise and contract for 
lighting the city with electric lights has been awarded 
to Geo. W. Dyer of Priuceton, Ky., who promises to 
complete his plant within four months. Eighteen are 
lights of 2,000-candle power each are to be used. 


Lansdale, Pa.—The proprietors of the Lansdale Elec- 
tric Light Works and the borough council have closed a 
contract whereby the light company sells to the borough 
its entire plant and franchise for street and commercial 
lighting for 54, Ооо, 


Sidney, N. Y.—At the special election in this place 
forthe purpose of voting on the proposition to raise 
$1,540 per year for five years for lighting the streets with 
electricity, the proposition was carried by an almost 
unanimous vote. 


Springfield, Minn.—The council has decided to put in 
& new system of electric lights here at once. The 
change is made necessary by the defective condition of 
the present system. A complete incandescent system 
will be put in. 


St. Albans, Vt. —The bill permitting this city to issue 


bonds to the amount of $150,000 having become law, 


Mayor Smith has had the necessary papers prepared for 
acquiring a water power, lands, rights of way, etc., and 
to construct, maintain and operate an electric light 
plant. 

Watertown, S. D.—A committee of the council has 
been making investigations looking to the erection of 
an electric lighting plant in Watertown. 


MANUFACTURING, ETC. 


Albany, N. Y.—J. E. Powell, U. S. Government 
electrical inspector, has made examination of the Fed- 
eral building in this city with a view to changing the 
system of lighting, and will report to Washington. 
The old elevator in the building isto be removed and 
& new and improved one put in. 


Chicago.—The American Electrical Works of Provi- 
dence, R. L, with a capital stock of $500,000, has been 
licensed to do business in Illinois with а capital stock 
of $10,000. 


Detroit, Mich.—The Detroit, Lake Shore & Mt. 
Clemens Railway Company has closed a contract with 
the Siemens & Halske Company of America for two 
generators and a switchboard, amounting to $14,500. 


Denver, Col.—The Walker Company of Cleveland, 
O., bas decided to more fully occupy the Colorado field 
for electrical appliances, and with that end in view bas 
appointed W. H. Emanuel, the well-known dealer in 
mining machinery, as its Denver agent. 


Miami, O.—The Maumee Valley Railroad Company 
intends to erecta plant here to furnish power for all the 
cars ou the belt. The new plant will cost about $38,000. 


Portland, Me.—The Portland Advertiser," in notic- 
ing the erection of an electric steel conveyor for the 
Maine Steamship Company by the Belknap Motor 
Company pays а high tribute to that companys elec- 
trical engineering work. 


Washington, D. C.—United States companies engaged 
in the manufacture of electrical apparatus have an 
called upon for the installation of a plant in paper Wor 1 
in Brazil and for a large equipment for the San a 
Mills in Mexico. At San Ildefonso, near the С 
Mexico, a plant built by United States manu!ac 
turers, with a capacity of 1,000 HP , issoon to be парка, 
rated. In addition to those named, a number of Ы 
modern plants have been and are to be soon establis 
in Mexico. Valparaiso, Chili, has invited bids from 
several United States companies for establishing a ke? 
eral electric lighting and power plant in that city. 


TRANSMISSION PLANTS. 


Tacoma, Wash.—The Snoqualmie Falls Power Coni: 
pany has made application to the council of Tacoma P 
the right to distribute electric power for ig EE pers 
manufacturing purposes in the city. The ay i d " 
and county commissioners, who made а trip to the a 
were much impressed with the possibilities of the р Ma 
osition, the falls being sufficient to кепеге р, id 
enough to drive all the machinery, furnish и! e ene 
and run all the street cars in both Tacoma эп don, if 
when once the plant, now in process of installation, 


completed, 
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NOTES FROM A CORRESPONDENT. 


Albany, N. Y.—Open competitive examinations for 
merit will be held June 4 in the various cities through- 
out the State for applicants for various State and de- 
partment positions, among others chief electrical engi- 


neers. 

Rensselaer, N. Y.—Willard F. Bowen, engineer at the 
Kinderhook Light & Power Company’s house, was in- 
jured a few days since by an electric shock. His con- 


dition is serious. 


WAR WORK OF THE ELECTRICIANS. 


Schenectady, N. Y.—The “ Union " says the organi- 
gation of a volunteer brigade of engineers to number 
3,500 men, rezularly enlisted and commissioned in the 
sérvice of the United States, is progressing rapidly ander 
the supervision of Captain Eugene Griffin, First Vice 
President of the General Electric Company. The pro- 
posed brigade is to be composed of three regiments, 
‘comprising civil, mechanical and electrical engineers, 
artisans, draughtsmen and men familiar with all kinds 
of engineering work. Captain Griffin has received so 
large а number of letters and offers of service from 
prominent mechanical, electrical, civil and military 
engineers throughout the country as to make it certain 
that there will be no difficulty in organizing the pro 
posed brigade with picked men. Special legislation au- 
thorizing the organization of a brigade of engineers 
from the nation ut large is now pending in Congress, 
and will probably be enacted into law this week. In 
the meantime, however, it is understood that Captain 
Griffin is organizing one regiment of engineers at the 
request of the Secretary of War, which regiment can 
be afterwards expanded into a brigade when the law 
permits the organization of such brigade. Speaking of 
his project to a representative of the '' Union," Captain 
Griffin said: Like the engineer troops of all armies, 
the proposed engineer brigade will be armed and drilled 
as infantry and would be quite ready to take its place in 
theline of battle in case of necessity. The record of 
our engineer troops in tbe last war, and good work done 
on the line of the Fifth Corps in the Battle of the Wil- 
derness and in other places, shows tbat the higher tech- 
nical skill and training exacted of the engineers de- 
tractin no wise from their fighting capacity. The fact 
that they must be drilled as infantry, in addition to the 
necessary technical instruction and training, makes it 
especially imperative that the volunteer engineers 
should be among the first troops to be organized, to the 
end that time may be given for them to reach the 
highest possible state of efficiency." 


Atlanta, Ga.—The Atlanta Journal says: The 
officers of the General Electric Company in Atlanta are 
meeting with much encouragement iu their efforts to 
aid Captain Eugene Griffin, of New York, in securing 
recruits for his brigade of engineers. Two well-known 
engineers of Atlanta, Edward Wilson and L. F. Bel- 
linger, have applied for permission to raise companies, 
and if they succeed ір raising 93 men each they will 
receive appointments as captains, provided the 
War Department approves. Twenty applications for 
enlistment bave already been received, and also fifty 
кошо letters seeking information about the 

rigade.“ 


Chicago.— The movement set on foot by Capt. Eugene 
Griffin in regard to the organization of а corps of elec- 
trical engineers for service during the war was eagerly 
taken up in Chicago and а company of volunteer elec- 
trical engineers was at once formed. Prof. F. B. Badt, 
B. J. Arnold and E. P. Warner addressed a meeting of 
the Chicago Electrical Association in behalf of the move- 
ment and arged that the society offer its whole mem- 
bership and strength to the Government in the way 
suggested. 


,Pittsburg.—The following extract from an item in the 

Dispatch’’ shows that interest in the ‘‘electrical corpe’’ 
movement is extending: E. M. Sawtelle of Washing- 
ton, D. C., formerly of this city, is in correspondence 
with a number of expert electricians of Pittsburg and 
vicinity with a view to securing 100 volunteers for a 
proposed electrical engineering corps for the United 
States Navy. The volunteer corps is the idea of Prof. 
Duncan of the School of Electrical Engineering of John 
Hopkins University. He is one of tbe most widely 
known authorities in the electrical world to-day. Prof. 
Duncan has communicated with the War Department 
relative to his plan, which is the enlistment and equip- 
ment of a volunteer force of 3,000 or more expert elec- 
tricians, the company to serve the Government for two 
years asa part of the regular Naval Department. The 
proposition of Prof. Duncan, as far as known, has not 
yet been definitely accepted by the War Department. 
Sufficient encouragement, however, has been received 
to warrant a preliminary enrollment of electricians 
throughout the United States. Mr. Sawtelle offered his 
services to Prof. Duncan as far as the Pittsburg field was 
concerned and has been appointed recruiting officer for 
Pittsburg and vicinity. The quota of volunteers for 
this section is fixed at 100.” 


New York.—While engaged in the work of laying 
mine cables in the main channel at Sandy Hook on 
Saturday last, two electricians lost their lives through 
the upsetting of the boat in which they were at work 
by the French steamship La Touraine, outward bound. 
It is supposed that the acrew of the steamer came into 
contact with the cable, a section of which was lying 
over the bow of the boat the cable men occupied. The 
men drowned were Victor Parsa, an electrician, who 
lived in Brooklyn, and Robert Middleton, an employee 
of the General Electric Company, who resided at 
orange, N. J. Six others who were in the boat were 


PERSONAL AND MISCELLANEA. 


R. Manchester has been granted a concession by the 
Omaha Exposition Commissioners for the operation at 
the Exposition of automatic models of a steam ship, 
locomotive, fire engine and electric light plant. The 
models, it is stated, are very handsome and cost $4,000 
each. 


The native Philippine mothers are said to hush the 
crying of their children with the word “Castalia” 
(not Castoria), which means Spaniard. If a white man 
approaches a native dwelling of either the poor ог the 
well-to do the cry of ‘‘ Castalia " is always heard asa 
warning from some one who may be on watch, and 
children are taught to flee at the word. 


The X-ray apparatus devised by Prof. Reginald A. 
Fessenden of the Western University of Pennsylvania 
for the use of army surgeons in the field is no bigger 
than an unabridged dictionary and weighs twenty-five 
pounds. It is operated by a gas motor of equal weight. 


The United States Patent Office has declared George 
D. Burton of Boston to be the original and sole inventor 
of the art and process of heating an electrically con- 
ductive body in a liquid, after a contention in the Pat- 
ent Office, lasting six years, between Edward M. Bentley 
of New York, formerly of the Thomson. Houston Com- 
pany, and Lagrange & Hoho, the alleged Belgian in- 
ventors. 'The Patent Office in making its decision 
states that Burton practised the art and process in 
1883 and thereby is awarded priority over Bentley and 
Lagrange & Hobo, who first used the process in 1890. 


The right to use the Edison patent electrical iron ore 
separator in the States of Minnesota, Wisconsin and 
Michigan is said to have been sold toa stock company 
now being organized for the purpose of utilizing it in 
the Lake Superior iron districts. Mr. Edison is himself, 
itis stated, heavily interested in the company, and this 
has directed his attention to the St. Louis river water 


power at Duluth and the large bodies of magnetic ore in 


Cook County and elsewhere in Minnesota which are 
not now merchantable. ; 


Cleveland, O., hasa 13-year-old boy who bids fair, 
says the Cleveland ‘‘ Press,” to astonish the world as an 
inventor and elec‘rician. This singularly gifted boy's 
name is Jas. B. Kirby. He is the son of Jas. D. Kirby 
ofCleveland. Master Kirby isa born electrician. Ac- 
cording to the Press," he presents the only known 
instance of a child born with & knowledge of electricity. 
But a little over a year ago, when the first principles 
were explained to him, the boy seemed to understand 
them intuitively. Among the long list of inventions 
for which Master Kirby is responsible is a telegraph in- 
strument, galvanometer, magnets, induction coil, double 
carbon electric light anda microphone. It is claimed 
that the Jast named instrument will carry the voice 
2,000 miles. Young Kirby bas justcompleted a motor 
which is a complete success, and he is at present en- 
gaged upon a 16-cell battery. Young Kirby is known 
among his friends and associates as the wizard of the 


West Side.“ 

The Columbus & Grove City Electric Railway will, 
according to the Columbus Dispatch,“ be constructed 
under peculiar circumstances. ‘‘ Generally railroads 
are built by contractors after a public letting, but the 
Grove City road is being built by tbe original promo- 
ter, Adam G. Grant. Mr. Grant is the ‘whole thing.’ 
He originated the idea of constructing & road. e 

ushed it to a point where the road could be built, and 
he is now himself building it. There will be no deals in 
the construction of this road. There wil] be no stock- 
holders to look to for money. There will be no jobs in 
the contract. Mr. Grant uses his own money, in effect, 
to build a road for himself, and he will operate it. The 
question has been asked whetbera company bas been 
organized to hold a charter for this road, but it appears 
from investigation that there is no need of a company. 
The county commissioners granted the franchise to Mr. 
Grant himself; thus Mr. Grant holds the charter, 
builds the road and will operate it. Mr. Grant has not 
yet contracted for bis cars, nor for the power necessary 
to operate his road. He expects to arrange these 
things before the road is constructed.“ 


RECENT COMPANY ELECTIONS. 


Camden, Gloucester & Woodbury Electric Railway Oom- 
pany, Gloucester, N. J.—President, J. Willard Morgan; 
treasurer, William J. Thompson; secretary, Thomas P. 
Ourley; directors: William J. Thompson, Augustus Mul- 
ler, Henry M. Harley, vid Baird, J. Willard Morgan, 
Thomas P. Curley, John J. Curley, Thad. P. Varney and 
Henry J. West. 

Citizens’ Street Railroad Company, Indianapolis, Ind.— 


Directors: W. W. Kurtz, В. Н. Rushton, J. Levering Jones, 
1889 5 B. Neff, B. M. Gaskill, W. О. Houston, William J. 


Turner, all of Philadelphia. 


Kenton Gas & Electric Company, Kenton, O.--President, 
Thomas Espy; vice-president, Henry Price; secretary, W. 


8. Robinson ; t-easurer, Н. C. Koller. 
Louis.—Directors : 


Missouri Railroad Company, St. r 
Charles D. McClure, Edwards Whitaker, Ephraim Catlin, 
J. C. Van Blarcom and Charles C. Майи. Mr. Whitaker 


will continue as president, 


hville Street Railway Company, Nashville, Tenn.— 
Directors: A. H. Robinson, D. 8. Williams, T. M. Steger, 


J. C. Bradford, N. Baxter, Jr., L. D. Tyson, 8. M. Murphy. 


tandard Electric Signal Company, Rochester, N. Y.— 
President, Howard A. Smith; vice-president, Stephen Rem- 
ington; treasurer, George A. Benton; secretary and man- 
ager, Judson B. Loomis; directors: Howard A. Smith, 
Stephen деш! пн, W. Frank Cariton, Frank P. Orouch, 

Newcomb, George A. Benton, Oharles 


t Oastle, 8. К. 
8. 5 M. B. Adams and Judson B. Loomis. 


We are indebted to the courtesy of Mr. Foree Bain of 
Chicago for a neat little handbook of technical informa- 
tion which he has just publisbed. This brochure, which 
may be conveniently carried in the breast pocket, contains 
on its first cover pagea very useful blank form for personal 
records that may have to be referred to at any moment. 
The general contents cover a wide field and include valu- 
able pointe for practical use; numbers in calculating 
weights, measures, etc.; dimensions, costa, strength, power, 
etc., of various articles, including electrical apparatus and 
materials; methods of solving many problems in practical 
work, and hundreds of points in regard to lighting, wir- 
ing, setting up machinery, etc., that are calculated to save 
much time and trouble. It also contains the diagrams re- 
cently devised by acommittee of the Chicago Electrical 
Association to illustrate designs for electric apparatus in 
patent specifications, and a great deal of information about 
patents, domestic and foreign, and about other things that 
investors, electricians, machinists and others are often 
puzzled to obtain. A limited number of copies of this use- 
ful handbook have been printed for general circulation 
and will be sent postpaid upon receipt of five 2 cent post- 
age stamps on application to Mr. Bain, 1657-59 Monadnock 


Block, Chicago. 


We illustrate herewith а rheostat for starting a 800 HP. 
motor on a 500 volt circuit. This rheostat is provided with 
a “no voltage " automatic release and was made by the 


Ward Leonard Electric Company for the Walker Company, 
and is used in connection with the electric locomotive in · 
stallation of the B. & O. Railway at Baltimore. 


Attention is called to the advertisement of the De Vries 
Feed Water Heater and Purifier which will be found on 
the front cover of this number. This remarkable fuel 
saver was illustrated and described inan article which 


appeared in our last issue. 


INCORPORATIONS. 


The Victor Electric Company, Alexandria, Va. Capital 
stock, $25,000. 


The Electric Gas Regulator Company, 8an Francisco, 
Cal. Capital stock, $30,000, with $28,000 subscribed. Direc- 
tors: C. T. Ryland, W. E. H. Williams, A. P. Seiler and 8. 
C. Denson, San Francisco; W. O. Mahoney, Mill Valley. 


Cal 


The Hogan Electric Company, Charleston, W. Уа. Cap- 
ital stock limited to $100,009. IncorporBtors: Alf. Britten- 
ham, E A. Botkin, A. G. Vickers, Charleston; Jobn E. 
Laughlin, G. W. Arbogast, Clay Court House. 


The McInnerney Manufacturing Company, Omaha, Neb. 
—to manufacture electric appliances, gas engines, etc. 
Capital stock, 800 000 Incorporators: A. Millard, B. 
Mcinnerney, Philip Potter, C. G. Powelland Herbert M. 


The Des Plaines Valley Electric Railway Company, Chi- 
0— to construct a railroad from some point in the town- 
ship of Lyons to some point in Chicago. Capita) stock, 
$100,000. Incorporators and directors: Nelaon F. Merrill, 
Hiram A. Johnson and H. Wallace Perce of Chicago 
Henry B. Fargo of Geneva and Samuel 8. Carman, Jr., o 
Oak Park. 

e Chippewa Valley Electric Railroad Company, Eau 
cS WwW r —to build and operate the interurban and 
Cbippewa linesand eventually own and operate the whole 

stem owned and opersted by the present Chippewa 
alley Electric Railway Company. Capital stock, $200,000. 
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President, N. C. Wilcox; vice-president, H. N. Bates; sec- 


rétary treasurer, A. E. Appleyard. 


The Electric Street Railway Company, Bloomington, Ill. 
Capital stock, 820,000 Incorporators: W. H. Beaver, J. 
W. Gray and J. Y. Chisholm. 


The Rosseau’s Electrical Works, New York City—to 
manufacture apparatus and appliances for electrical pur- 
poses. Capital stock, $25,000. Directors: David Rosseau, 
of the borough of the Bronx; I. M. Randolph Moikleham, 
John Sheafer Douglas, Charles H. Hart and Frederick W. 
Douglas of the borough of Manhattan, New York City. 


Articles of consolidation, amalgamation and incorpora- 
tion made and entered into March 21, 1898, between the 
Oakland Consolidated Street Railway Сосо pany, the Ala- 
meda, Oakland and Piedmont Electric Railway Compary, 
and the Central Avenue Lailway Company, have just been 
filed with the Secretary of State at Sacramento, Cal. They 
now become a part of the new Oakland Transit Company, 
the organization under which all of the Realty Syndicate 
railrosds are being placed as rapkllv as possible. The cap- 
ital stock is $5 000.000 divided into 100,000 shares of $50 each. 
The directors are F. M. Smith, E. A. Heron, F. C. Hawens, 
W. H. Martin, D. D. Harris, John C. Winans, C. R. Bishop. 


The St. Louis Repu'lie states that several ‘ St. Louis par- 
ties, among the number being УУ. B. Dean, of the commis- 
sion firm of Block, Dean & Co., are interested їп вп electric 
road, articles of incorporation for which have just been 
filed at Springfield, III. The capital stock is placed at 
$1,500.00). and the proposed Hne is to run from Venice, III., 
on the east side of the Mississippi River to Durall, where a 
connection is to be made with the Chicago & Eastern 
Illinois Railroad. Freight and passengers will be carried. 
The incorporators are W. В. Dean of st. Louis, A. A. Barnes 
of Indianapolis, E. D. Waddle of Fast St. Louis and J. P. 
S. Gordon and G. A. Wilson of Collinsville. A spur will 
ae from the main line of the proposed road to Collins- 
ville. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT IssUED May 10, 1898. 


BLECTRIC RAILWAYS AND RAILWAY APPLIANCES, 


603,624. Electric Railway. Eben C. Crocker, Bridgeport, 
Conn., assignor of one-half to Edwin C. Howe, same 
place. Filed Sent 17, 1867. 

603,625. Electric Railway. Eben C. Crocker and Edwin 
C. Howe, Bridgevort, Conn. Filed Sept. 17, 1897. 


603,856. Conduit for Railroads., Fred S. Pearson, Boston, 
Masa. Filed Sept. 14, 1597. 
603,672. Trolley Device for Electrlc-Railway Cars. Louis 


К. Walking, Springfield, Masa., акчірпог of one-half to 
Francke W. Dickinson, same place. Filed April 14, 
1897. 
603,728 Car- Fender. Elisa M. Johnson, Brooklyn, N. Y. 
Filed Sept. 9. 1597. 
603.012. Car- Fender. 
Filed Sept. 21, 1897. 


ELECTRIC LIGHTS AND APPLIANCES, 


Isaac Macowsky, New York City. 


603,630. Е1есігіс- Ате Lamp. Frederick A. Gilbert, Brook- ` 


line, and Emil О, Lundin, Beachmont, Mass. Filed 
July 1, 1897. 

603,687. Klectric-Are Lamp. John H. J. Haines, New 
York City, assignor to the Haines Electric Company, 
Jersey City, N. J. Filed May 27, 1897. 


603,700. Electric Incandescent Lamp. William J. Phelps, 
t hicago, III. Filed Sept. 7. 1897. 
603 876 Electric Headlight. Frederick W. Dressel, New 


York City. Filed Oct. 6, 1897. 
603.882. Electric Lantern. Frederick G. W. J. Adams, 
London, England. Filed April 24, 1507. 
603,853. Safety Incandescent Electrice Lamp. Frederick 
G. W. J. Acams, London, England. Filed May 10, 
1897. 
ELECTRICAL MACHINERY AND APPARATUS, 


6 03.650. Automatic Electric Feed-Water Regulator. An- 
drew E. Maccoun and John Noey, Braddock, Pa. Filed 
Dec. 8, ) 897. 

603.605. Automatic Temperature-Regulating Apparatus. 
"Walter B. Loring, Worcester, Mass, Filed Nov. 5. 1896. 


603,709. Dynameor Motor. Ferdinand Schwedtmann, St. 
Louis. Mo. Filed Oct. 23, 1897, 

603.722 Electric Condenser. Charles S. Bradley, Avon, 
N. Y. Filed duly 29, 1897. 


603,778. Starting Device Joseph P. Stone, Schenectady, 
N. V., and Samuel E. Doane, Marlborough, Mass., as- 
aignors to the General Electric Company of New York. 
Filed Oct 2?, 1897. 

603,755 Electricatly-Controlled Switch. Edward M. Hew- 
lett, Schenectady. N. Y., assignor to the General Elec- 
fric Company of New Vork. Filed Jan. 23, 1897. 

609,849. Switch for Electric Motors. Frank E. Herdman, 
Winetka, III. Filed Jan. 9, 1897. 

603,875. Electrical Apparatus for Schools. Melvin E. 
Crowell, Indianapolis, Ind., assignor to the Crowell 
Apparatus Company, same place, Filed Nov. 23, 1896. 

603,855. Electrical Steering Apparatus. Harry О F. Bin- 
demann, Madrid, Spain. Filed June 4, 1897. 


ELECTRIC ELEVATORS. 


603,665. Control Apparatus for Elevators. August Sundt, 
New York City, assignor to the Otis Brothers & Com- 
pany, same place. Filed April 24, 1897. 


| TELEPHONE AND TELEGRAPH APPARATUS. 


03.681. Throw-Off Switch for Telephones. Nathan Fal- 
‘lek, San Francisco, Cal., assignor of thirty-one six- 
tiethsto Frederick Hess, Jr., Albert К. Andriano and 
Isidore Harris, ume place. Filed Aug. 17, 1897. 


MISCELLANEOUS. 


603,623. Condult-Wiring Machine. William E. Cowan, 
Brooklyn, N. Y. Filed Aug. 27, 1897. 

603,715. Underground Conduit for Electric. Conductors, 
Charles H. Sewall, Chicago. III. Filed May 8, 1895. 
603,815. Electrotherapeutic Apparatus. Gervaise G. Duke, 

Chicago, III. Filed Dec. 6. 1897. 

603,80). Primary Element With Regenerable Negative 
Electrode. Oskar Rothmund Eder von Burgwall and 
Leopold Ofenschussl, Vienna, Austria-Hungary. Filed 
Dec. 9, 1806. 

603,898. Alarm. 
March 8, 1897. 

603,091. Cble- Stringer. 
Filed Dec. 3, 1897. 


t 


Ira B. Frazee, Blairstown, Iowa. Filed 


Frank A. Cannon, Denver, Col. 


TELEPHONE AND TELEGRAPH, 


Telephone Extension in Minnesota. 


The Pioneer Press of St. Paul, Minn., says St. Paul 
will soon have telephone connection with a multitude of 
towns and villages in Western, Central and Northern Wis- 
consin. “Two Wisconsin companies,” it explains, 
“ have combined to build a telephone line from Hudson to 
this city. These two companies conrect with two other 
Wisconsin companies. The new line will be quickly 
completed. It must be of advantage to business men of 
the Twin Cities. The two companies building the line are 
the Pierce County Telephone Oompany and the Hudson 
Electric Exchange Company. The Pierce County line now 
has offices at Hudson, Rock Elm, Waverly, El Paso, Mar- 
tell, Ellsworth, Beldenville, Trimbelle and Moeville. The 
Hudson Electric Excbange Company binds loquaciously 
together Hudson, New Richmond, Roberts, Hammond, 
Baldwin, Hersey, Woodville, Glenwood, Knapp and Me- 
nominee. Moreover, the Pierce County Company joins at 
Rock Elm the Union Telephone line, and thus extends to 
Maiden Rock, Lake City, Pepin, Ono and Plum City. The 
Hudson Exchange connects in turn, at New Richmond, 
with the Wisconsin Valley line, which communicates with 
all the principal business points in Northern Wisconsin." 


A press dispatch from Montreal states that the placing of 
&new transcontinental telegraph wire between Montreal 
and Vancouver, B. C., has begun. The Canadian Pacific 
Railroad is stretching a new line from Montreal to Fort 
William, from Fort William to Donald, B. C., from Donald 
fo Vancouver, where connection can be made with the new 
cable being leid from Vancouver to Victoria. In all the 
wire will be 2,900 miles long, weighing 300 pounds to the 
mile. Porcelain instead of glass insulators will be used, 
seventy-flve tons of the former coming from Europe for 
the new line. 


A special to the Milwaukee Wisconsin from New Rich- 
mond, Wis., states that the Bel] Telephone Company is 
making desperate efforts to get into New Richmond, Hud- 
son and River Falla, but it is doubtful if they will succeed. 
They have poles laid from Burkhardt, fourteen miles south, 
to the city limits of New Richmond, but cannot secure 
8 franchise to goany further. A. T. Presson, manager of 
the St. Croix county telephone exchange, is to put in a 
local exchange in New Richmond this month. 


Through the Bureau of American Republics it is learned 
that the Mexican Government bas contracted with the 
Mexican Telegraph Company for the international service 
to be effected through the lines of that company and those 
of the Western Union of the United States. Ihe Mexican 
Telegraph Company bindsitself to pay the Government of 
Mexico 15 per cent. of the annual profits, guaranteeing 
that the 15 per cent. shall be not less than $20,000 gold per 
annum. 


The telephone examination by the House Committee 
at Washington, D. C., bas brought out some interesting 
statistics. The entire number of telephones in use in 
Washington is 2,270, of which 443 are used by the Govern- 
ment, the 'phones costing the Government $98 each. The 
deadhead 'phones number 59, the company using 84 of 
these. 


The Missouri & Kansas telephone line between Fulton, 
Mo., and Jefferson City is nearly completed. The com- 
pany is building a long distance line from St. Louis to 
Kansas City and will rebuild that part of the line between 
Kansas City and Sedalia, now in defective operation, so as 
to put it in first-class condition. 


The quarterly report of the Western Union Telegraph 
Company filed a few days ago at Jackson, Miss., gives the 
capital stock of the company as $100,000,000; taxes paid in 
Mississippi during the quarter, $337 30; receipts within the 
State, $31,143.28; expenses, $26,937.77 ; net receipts, $4,207.51. 


Representatives of the New State Telephone Company 
have made arrangements at Metamora, Mich., for the con- 
struction of a line connecting Hadley, Metamora, Thorn- 
ville, Dryden, Almont, Armada, Berville and Smith. It ia 
to be in operation іо less than a montb. 


. A franchise has been granted to the Citizens’ Telephone 
Company of New York by the board of trustees of the 


village of Lyons, N. Y. The telephone exchange is to be 


in operation within eight months. The company agrees to 
furnish the village with two telephones free of charge. 


The Central and South American Telegraph Company 
announces that cable communication with Buenos Ayres 
and Uruguay via Galveston is not interrupted on account 
of the war, all the lines being operated as usual. 


The Three Rivers (Mich.) Telephone Company, a local 
corporation, will declare a 20 per cent. dividend this year, 


Wireless Telegraphy in England. 


Experiments are being conducted on a system for tele- 
grapbing without wires between Lavernoch Point near 
Barry Dock to Flat Holm Island in the British Channel, a 
distance of 814 miles. The Morse code of signals is used 
and the messages are read by sound. It is stated that 40 
words per minute have been signaled across and read witb- 
out difficulty. The system is the invention of W. H. 
Preece, engineer.in-chiet of the English General Post- 
Office. The idea of experimenting at tuis particular point 
was suggested by the difficulty of maintaining a cable free 
from accident for any considerable length of time. 80 
many vessel2 drop anchor in these waters that the cable is 
frequently dragged about and broken. Mr. Preece's sys- 
tem employs a stout copper wire three-fourths of a mile in 
length, erected on poles on the mainland, with the ends of 
the wire running into the sea. On the {sland a similar 
wire about half a mile in length, with the ends grounded, 
runs parallel to that on the mainland. The transmission 
of the electric disturbances is due to electro-magnetic in- 
duction from waves set up in the conductor at the trans- 
mitting end. It is of course understood that the term 
"^ wireless" has reference to the absence of a metallic соп. 
ductor connecting the points between which the signals are 
transmitted. 


The Independent Telephone Company has completed ita 
lines from Kalamazoo to Lansing, Mich. There is direct 
connection with Benton Harbor and as far south as Mich- 
igan City. Fort Wayne, Ind., will be reached in afew 
weeks, and Chicago is to be tapped by the new line. 


Work on the telephone line from Sparta to McMinnville, 
Tenn., which is to be built by the Gainesboro Telephone 
Company begins this week. The line will connect Que- 
beck with Doyle, Bone Cave, Goodbars and Increase. 


Ata meeting held in Brenham, Tex., on the 6th inst., a 
stock company was organized to establish a telephone 
line from Brenham to Shelby, Austin county, via Green- 
vine and Saturn. 


The U. S. Senate has passed a bill authorizing the enlist- 
ment of a Volunteer Signal Corps two-thirds of the 
members of which must be expert electricians or teleg- 
raphers. 


Ordinances arc now pending in the council at Akron, O., 
granting franchises to the Central Union Telephone Com- 
pany and to the Citizens’ Telephone & Telegraph Com- 


pany. 


The amended municipal license ordinance adopted by 
the common council of San Jose, Cal., requires each tele- 
phone company to pay $100 per quarter. 


An ordinance granting the new Lackawanna Tele- 
phone Company a franchise in Scranton, Pa., has passed 
its first reading in the select council. 


New Companies Inoorporated. 


The Nicollet County Telephone & Telegraph Company, 
New Sweden, Minn.—to build а line from St, Peter to Sib- 
ley. Capital stock, 83,000.  Incorporators: C. О. Nelson, 
Joseph Peterson, А. L. Strauch, J. H. Honsman, Martin Р. 
Quist, Joseph A. Poetz, C. О. Gustafson, Henry A. Burke, 
August Olson. 


The Northeast Telephone Company, Rush City, Minn. 
Capital stock, $50,000. Incorporators: A. J. Stowe, С. F. 
Jacobson, J. D. Markham, of Rush City, and S. A. Nable, 
C. F. Nelaon and N. J. Hoberg, of Danewood. 


The Martin Telephone Company, Johnson City, Blanco 
county, Tex.—to construct and maintain a telephone line 
in Blanco, Hays, Travis, Burnet, Llano, Gillespie and ad- 
joining counties. Capital stock, $10,000. Incorporators: 
David Martin, J. W. Shugart and A.G. Peery. 

The Albion Farmers’ Telephone Company, Florence- 
ville, Ia.—to operate в telephone line from Oresco to Flor- 
enceville, with branch lines connecting with the residences 
of atockholders. Capital, $400. 

The Mountain State Telephone & Telegraph Company, 
Charleston, W. Va. Capital stock limited to 850, 000. Incor- 
porators: G. V. Forman, H. A. Forman, 'Н. V. Thomas, of 
Buffalo, N. Y.; J. W. Penhale and C. B. Couch, of Charles- 
ton, W. Va. 

The Camden Telephone Company, Camden, N. C. Incor- 
porators: E. Mitchell, W. D. Kellam, P. G. Morrisette, H. 
T. Greenleaf and P. H. Williams. 

The Bergen County Telephone Company—to operate а 
telephone system in numerous towns in Bergen county, 
N.J. Capital stock, $50,000, business to begin with $17,0:0. 
Incorporators: William A. Cullen and Charles L. Haller, 
of Newark, N. J.; Alfred R. Hopkins, of Montclair, N. J., 
and Dr. Eugene W. Davis, of New York. 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Wuecrarcrry from a variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information.. The management of this journal will esteem it 


a favor to have brought to their attention any inaccuracies readers may discover in these columns. 
Abbreviations: crt. indb., certificate of indebtedness; colL, collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
extension ; gen., general: g.. gold; guar., guaranteed: inc., income; imp., improvement; pd., paid: pfd., preferred; mtg., mortgage; tr., trust; A., annually; S., semi-annually ; 


Q., quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. апа Aug.: M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June. 


| STOCKS. 


| PASSENGER RAILWAYS. 


PASSENGER RAILWAYS. 


Capital Stock. Ca 
pital Stock. 
= : — Kate and Date ot — — — — —. Rato and Date of 
NAME. Par Authorz Ч| Issued. Last Div. | Bid. Asked. Ak. Par Аи огл Issued. Last Div. Bid. Asked, 
Albany, М V.- May 16: | Hartford Conn.—May 16: к ж к и "PEINE 
Albany Ву. g G. . 100) 2,000,000 $1,750,000 124 X Q., Feb. '96. 140 | 142) Harford & West Hartiord RR . 100) 1.000,00 247.000 ., Pa | 
Troy ity ilway Co..... —ͤ— 22 100 2,000,000 2,000,000 1 Q., Dec. 10, 97. 70 — , *»* 0999029 
Traction Oo. (Saratoga).... eseese.. o| 100 50,000 50,000 MO SOME Е 22 Holyoke Mass.—May 16: 
Allentown, Pa-—May 16: Holyoke Street Ry. Oo.......... ....| 100 100,000  400,000/8 & A., Jan., 98. [200 | 206 
Allentown & Lehigh Val. Trac. Oo 4,000,000] 1,500,000} ......... - 15 Hoboken, N. J.—May 16: | 
Bridgeport, Conn—May 16: North Hudson Co. (N. J.) Ry. Co...| 28 1,250,000] 1,000,000/8 . 1892. 70 | æ 
Bridgeport Traction Oo. . 100 2,000,000) 2, 000, 0001 & Aug., 97. 45 | во Indianapolis. Іпа May 16: | х 
Baltimore, Md.—May 16: *Citizens' Passenger Ry..........- Я 5,000,000) 5,000,000) ............ 24 25 
Baltimore Ойу Passenger Ry. Co...| 25| 6,000,000| 2. 500, 0005 % S., July 2,97. | 71 72 [Lancaster, Pa.— May 16: 
aBaltimore Consolidated Ry. Co.. . 25 10,000,000] 9, 177.0002 % S., Jan. 15, '98. 2234 23 'Pennsylvania Traction Oo..........| 100) 10,000,000} 9. 900, 00 ......... РЕЗЕ - ws 
Oentral Ry. Co. of Baltimore City.. 50 800,000 800,00C 6 % А. Dec., 1897. 80 82 Lancaster & Col. Electric Ry. „ tree) te nx 87, | $60259090292909000999 p oe 
Boston, Mass.—May 16: West End Street Rallway.......... wee кашк [жй ЫЫ N — ee eo 
New England Street 55 25 5,000, 000 1,08 1,9251 % Q., Jan. 15, 97. ... [Louisville, Ky.—May 16: | 
North Shore Traction 52. Com. 100} 4,000,000} 4. 000, 000000 10 13 Louisville Ry.......... com 100! 4,000,000} 3, 500, 0001 %., Oct., '97. 80 38 
North Shore Traction Co........ Pfd.| 100 2.000.000! 2,000,0006 % S., A. & O. 67 | 72 Louisville Ry .. 8 pfá| 100| 2,500,000| 2,500 000255 CB. Oct. I. 97. 87 94 
b West End Street Ry. Co...... com.] 50 10,000,000 9.085.000 1 % S., Oct., 7. 82 | 82% FFF ш. . 
b West End Street Ry. Со...8 % рѓа. 50 8.400.000) 6, 400,000 4 % S., Oct. 1,797. |103 | .. Minneapolis, Minn —May 16 
Boston Elevated R. R. e 100 10,000,000 60 61 Twin City Rapid Transat. om 100 17, 000, 000 15,010. 000 RS e 14 20 
Brooklyn М. V.— May 16: Twin City Rapid Transit....7% рѓа. .. 000, 000 1.714, 200 14 &. Jan., '98. .. | 100 
Brooklyn City & Newtown Ry...... 100| 2,000,000| 1.923. 400 2 % Feb. 1, 1898. 185 | 195 Montreal, Canada.- May 16: ö 
Bronk yn Tap e e 8974, 40 |Montreal Street Ry. Coo 2000+ Бо 4,000,000 4,000,000 8 % S., M, & N. 232. | 28234 
cBrooklyn Heights Railroad......|.... 200,000! 200.000 . жек eie 5 ^ Co.. 100 6, 000.000 6,000,000) 13 „ J. K J. | 98% 
* dBrooklyn Ойу RR......... чаг! 100| 12,000,000. 12.500, 000 25 % Q., Jan., 98. 200 | 204 Toronto Street Ry. Co. . 124 8., J. & J | 96 
eBrookly9, Queens Co. & Sub. RR... . 2,000,000, 2,000,000 ............ a .. Memphis, Tenn.—May 16: ; 
Coney Island & Brooklyn КЕ....... 100} 1,000,000) 1,000,000 1% % Oct. 1, 97 |140 Memphis Street Railway Co .| 100; 500,000] 5000, 00 . DL 15 
Kings County Elevated..... eee 4,750,000 4, 750.000) M P ерни ; j m 
Kings ошер? Qua ds usd 100, 4,500,000 300 1 X; July 28, 97 ze к | New Haven, Conn.—May 16: 
Nassau Electric road.... . . . . . ... 6,000,000] 6,000,000] ..........-. - 4 Fair Hav lestville RR. у. 
fAtlantic Avenue Railroad........! 50| 2,000,000| 2,000,000 % Solan NSW Haven e iis Оо...... 100 12591000 (Оо vi % A, 115 а. 00 80 
Brooklyn, В & W. E. Railroad. 1,000,000} 1,000,000] ............ 74 80 е Haven & Centerville..... wee} 100 700,000 300,000 U 287 i 2e: 
Buffalo, N. Y.— May 16: nchester Avenue RR............. 25, 1,000,000 600,000, ........ Sone 40 42 
Buffalo & Niagara Falls Elec. Ry. . 100/ 1,250,000] 1.250,000) ............ 58 60 New Orleans, La.—May 9: 
*Buffalo Railway Oo.... ..... . . . . 100 6,000,000] 5,970,800 % Q. Dec., "97. |78 | 80 Canal & Claiborne RR. Oo. . . . . . 40 240 000 240.00 l. % S., Jan., 9 
Columbus 0." May 16 New Orleans Traction 80. com] 100 5.000.000) 5,009,000 атап 88 
Oolumbus Street Railroad.......... ‚| 100] 8,000,000] 8,000,000]1 & Q., Feb., '98. |45 | 48 New Orleana Traction Co.......pfd.| 100 2500.000) 2.500, 0% é Po oI 
Columbus Centra: Street Railroad. . 100 1,500,000) 1,500,000] . .......... oe m d rescue н. Moon E guar.| 100, 2,000,000 2,000,000 3 % S., Jan., '98. 
N LI i А sese 2 i E . , 
Charleston, S. C.—May 16: Orleans allroad: - iid mm 150 500.000 Ав: боо pe > Tine чы 
таео С? EY 5 ·— . 50 100,000! 100. 000 % S., Jan., 97 c M St. Charles Street Railway.......... 50! 1,000,000} 1, 000, 000 1% %. Jan., 98 
. 25 | 1,000,000 ,000| ........ er oe 2 New YOPk- May 16: | | | 
Chicago, Ill.—Msy 16: Central Crosstown RR. . 100] 600,000) 600.000 214 % Q July, '97 
Oblcago & South Side R. T. Ki.. .. 100 [2000000 20000008 % Q, Dec. AI, %.: 2 | DE E. Bedw y & Batters Kk. 1001 1,500,000] 1.250 коты ., Feb. S 
V 388,800 lk. T ee ry Dock, E. Brdw’y 7 8 ,200, „200.000 1 S с 
Lake Street Elevated RR. . . . 100 TO Ono DOO 10.000000]. ане s. i3 | iay |laMetropolltan Strect Ry. 5 100 30,000,000. 80,000,000 134 % C. Jan., ов 
Metro aan iss elds етая Ry. . . 100 15.000.000 15,000, 0% ............ EA 84, 55 зх rues Fy.Ry.guar| 100 900,000 "900,000 4 % A., July, 97. 
et. West Side 7.1. const. ********| 100 15,000. 000 2,500,000! ............ T€ e Broadway & Seventh Ave...guar.| 100; 2,100,000] 2,100,000 2% % Q., Oct., 97. 
, Rit guar) 100 ТАЮ 009) Taon ooo 2 907 Тап, Че 
5 4 ч АЗ его eee SSO 249.9 er EET P ee eo 71 1 venue e 22009. , ` AES PR EPOR ROLE buie 
South Chicago City Rail way........ 100, 2 600.000 1 #03 . A pee oe i42d St. & Grand St. Ferry RR.guar| 100 750,000] 745,000 434 % Q., Feb., 98 
(West Chicago St. RR. Co............ 100 20.000. 000 18,189,000 149% Q., Feb, 98.| 92 924 j Ninth Avenue K..... guar. 100 воо, 800,000. ...... .. 
iChicago West Div. Ry....... guar. . 1.250.000 621.900 35 % Á kSixth Avenue RR............ guar 100 2,000,000} 2,000,000! sess. ...... . 
tChicago Passenger Ky.......guar.| 100 2.000.000 2,000,000,5 % 8. Ps ITwenty-third St. R. R. Co..guar.| 100 600.000 600,000 415 % Q. Feb., '98, 
Cineinnati, Ohio.—May 16: ШЫ * Avenue RE ери а 100 12000 000 » 100 00 24 g JAn "98. 
ALI, . . rd Avenue RR................... ,000,000; 10,000, „Feb., 98. 
Olneinnati Inc. Plane Ry.......com. 50 1.000.000 5,000] Ob 20 m42d St., Manhatv'le & St. Nich. Av 100 2,500,000; 2,500,000. бр asss MER 
Olncinnati Inc. Plane Ry........pfd.|. 50 150,000 — 150,000 27 %., Feb., '98. 75 [(Union (Huckleberry) Ry. ........| 100) 2,000,000| 2, 000, O00 . . . . . 
Cincinnati, Newport & Ооу. St. Ry. 100 4 000.000! 8,500, i po NND 23 25 
lOincinpati Street Ry. Co 50 18.000.000, 14,000,000, 154 % Q., Jan., 98. 11234! 113 Newark N. J.—May 16 
Mt. Adams & Eden Park Inc. Ry. 50 2'500.000| 2, 200, 000 17 % Q.,Jan., 98. Ми Consolidated Traction Co. of N. J... 100! 15,000,000! 15,000,000! .................. 
ас а. i Newark Passenger Ry............| 100| 6,000,000 6,000,000 . . J 
семеро, сла EA 16: nRapid Transit Street Ry. = 504,000 604,000 11 % А. 
Akron, . ev. Elec. Бу....... 1.000, 000% % Jan., '98 40 К : 
Oleveland City Ry.............. id ke 100 890 800 7,600,000 $4 %., Oct., 97 60 PALCSDUPE, га. Мау 16: | 
Cleveland Electric Ry 100 12,000,000 12,000,000 4 % Q., Oct., 97 sg Alleg S стоп 85 8 500 500,000 500, 0000 ñ 
Detroit, Mich.—May 16: Mb , ооа о ко 15 оосо Me 
Detroit Citizens’ Street Ry. . . 100 2.000.000 1,250,000] ............ 100% pCentral Traction Co... ылы 50 11.500.000 197900, in E i 
Ft. Wayne & Belle Isle Ry.......... 100 400,000 400,000 5 % July, '96. qCitizens' Traction Co 50 8,000,000! 13.000, 000 6 % A. 
Rapid Railway Oo : 250.000 , 100 Duquesne Traction Co.. 50) 8,000,000 13,000,000 8 % A. 
Detroit Electric Rallway............|; 1 88000 1, 000,00 .....ф...... x: sPittsburg Traction Co.......... .. 50! 27500000! 1, 900.000 3 %, Aug.,'95 
Wyandotte & Detroit River Ry.....| 100 280. 200,000] ............ lio ||Fed'ral St. & Pleasant Valley Ry..| 25 1,400,000) 1,400,000 214 %, Jan., 9. 
, Pgh., Allegheny & Man. Trac. Co...| 50 8,000,700; 12,994,439/2 %, Aug., '95. 
Dayton O. Mar 16: b ttaourg & Birmingham Trac. Ry. 25, 8,000,000 8,000,000 4 %, Jan., '96. 
ö 3 | , ttsburg ent End Ry...........| 50! 1,500,000! 1.500.000 5 % A., June 80, 97. 
city ees Со үке rd 100! 1,500,000 14000 T ^ со en es 102 Second Avenue Traction Co.. com. ( 50) 4,010,000) 14,000,000 „ ~ = n 
A , uburban p ranait Jv. e Rene өзө * 
People’s Street Rallway............ je 3 100:000 e „% ,. Suburban Rapid Tranait Co 50 300,00 200.000 ee ка ee 
* Unlisted, } Full paid. | Outstanding. f Ex div. 


a 


$ Unlisted. ft Ex div. d 
a Consolidation of Baltimore Traction Company and City & Suburban Railway Company. a Leased to New Orleans Traction Company at 6 % on stock. 
Company controls Ottizens' Railway, North Baltimore Passenger Ratlway, Baltimore b Leased to New Orleans Traction Company at 8 & on stock. 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway, Pimlico & Pikesville Railway|| c Leased to Central Crosstown Railroad at 8 % on stock and interest on bonda.. 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. d Operating the former Met. Trac. system, that corporation baving become extinct. 
b Leased to Boston Elevated Railroad Company. e Leased to 23d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 
c Owned by Brooklyn Rapid Transit Company. f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway. 
d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. Leases tu Metropolitan Street Railway at8 % on stock until Oct. 1, 1897; thereafter 9 % 
e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hts. Co. Leases to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum 
f Stock owned by Kings County Traction Company; road leased to Nassau Electric RR 4 Leased to Metropolitan Street Railway for 18 % on stock. 
{реле by Atlantic Ave. ЕВ. and leased to Nassau меш. j Leased to Met. St. Ry. for 99 years from April 20, 1892; € % first5 years, 8 & thereafse; 
$80 per share on ошмаш са ital paid as rental by lessee— West Chicago St. RR. Co.; К Leased to Metropolitan Street Railway for $145,000 per annum. 
$250,100 of stock owned by North Chicago Street Railroad Company. l Leased to Metropolitan Street Railway for 18 per cent. on capital stoox. 
í Gontrols by lease Ohicago West Division Railway, Ohicago Passenger Railway, and] m Controlled Ly Third Avenue Railroad by purchase. 
West Ohicago Street Railroad Tunnel company: n Dividends of 154 & yearly guaranteed by Consolidated Traction company. 
185% per annum paid on outstanding capital as rental by leasee—North Ohicago Street о Controls by lease the Alleg’ny, Cent., Citizens, Duquesne, Furt Pitt and Pitte’h Trac. Ос 
Rall Company ; $625,100 of stock owned by West Ohi Street Railroad Company. р Leased to Oonaolidated Traction Company for R 59 per annum ов га value of toes. 
kh Majority o stock owned by Ohicago West Division way Company; 5 & on $1,000,..| с Leased to Fort Pitt Traction Company for 6 % on $8,000,000 capital stoek. 
000 stock: guaranteed by West Chicago Street Railroad om Fark lease. ғ Leased to Consolidated Traction Oompany for 4 ха capital stock after October, 
| Clpeinnati St. Ry. Oo. has purchased the Mt. A. & Eden road, assuming itp bonds; |! ¢ Leased to Consolidated Traption; Company’ for 5 on ospital stoekafter October, — 
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Capital Stock. 
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Capital Stock. 
NAME. Раг! 35 Rate and Date of — —— — — — tte and Da 
ar Authors а Issued. Last Div. Bid. | Asked. NAME. Par . Issued. Last Mr. = à 
New Bedford Mass- May 16: 
Union Street Railway Oo...........| 100] $850,000| $850,000 2 X, Feb. '98 Boston, Mass.—May 16: | 
, , , Feb. '98. .. | 158 [American Bell Telephone Co.......| 100 50, 000, 000 28,650,000|4 & Q., Jan., 98. |2593; 28 
Northampton, Mass Mar 16: Erie Tel ph & Telephone Oo....| 100] ....-- es. |13 9. Jan. 88. 85 5 
Northampton Street Rv.............| 100] 500, 00 228,000 4 & A., Jan., 98. 165 175 New England Telephone Oo. -- 10,894,600; 10,804, 600 81.50 55, Feb. 98. 177 128 
Omaha, Neb.—May 16: New York.—Msy 16: 
Omaha Street Ну................. ..| 100 American Telegraph & Cable Oo... 
5,000,000 5,000,000 %% O %%. 25 ee *Central & Sout Am. Teleg. OO. erate 100 16000 00 11998055 І X Q tee 89 
Paterson. N. J.—May 16. *Gommercial Cable Go. .. 100 10,000, 000 10,000,000|1 х КЛ oa be 
Paterson Ry. Co. ...... 100 1,250,000) 1,250,000 3 тое аа ‚29% % guar- j 100 1000000 01 & Be rir 
А , % ele one Mio ' , 22 2 22 e 
стоса R. І May 16. 8 & ТОСЕ Telg. OU guar. 6 . 100 889000 4,800, | A d. Jan. 8. 105 Ө 
on & Electric Oo .....| 1 nternational Ocean Tel Co.guar6 pete 5 110 
nited Tracti | 00 8,000.000) 8,000,000 % %, Jan. 98. so | в |Mexican Telephone Oo... ... 100 20 0 % lE х9. [6 ШЕ 
Philadelphia.—May 16: *New York & New Jersey Tel. Со..| 100 5'000.000| 8 728.0001 60 | TX 
irmount Park Trans. Со...$20 pd. 50 2,000,000] 1,770,000 2 ?;, Dec. '97 MX *Pacific & Atlantic Teleg..guar. 4 %| 25 2,000,000 ‚4, 228 Q., Jan., 98. 143 [145 
Onile. Man. & Fairmount....| 50) 1,966,100 11.966.100 P ear July 15, O. 4 | ts *Postal Telegraph Cable Со..... . . 100] 15,000,000 18,000, 0001 % Q T8 
Hest'nvi'e, Man. & Fairm’t..6 % ptd. 50 533,900 {538.900 F 2 3 10, 198. 61% 65 *Sout'n & Atlantic Telg Co.guar 5% 25 950,000 859.525 2 о 9. ec ee 
aFairmount Pk. & Had. Pass. Ку. 50 800,000 800.000 3 p Feb L 198 s 3 66 fCommercial Union Telegraph CO.] 25 500:000 500.000 4% 8. ; 90 
Union Traction Со............ $1234 pd] 50 30,000,000] 29, 80,450 C.. 153 „ || Western Union Telegraph Oo...... — 97.870. 8 % 8., Jan. 1°98. 5 17 
eElectric Traction TR V Д 50 Se aay oe 297 66909ð2 .2ĩ᷑ 0 115 1575 Div. guar. by Postal Teleg. Co. эө 0.0409 870,000 14 %, Jan., 98. 8974 897 
dOitirens Passenger Ry........| 50 500,000 {192,500 $3 ah еи 275 7175 
Frankford & Southwark Раз. R| 50) ..... . 11,875,000 814 sha'e A —A „ Miscellaneous. – Мау 16: 
| fLebigh Avenue Ry. Co. . .... 50 1,000,000] . .. . .. pr. 97 % „ |Amertcan Dist. Teleg. (Phtla.).....| 25] 400 1% ' 
Lombard & South Street Ry...| 25) ............ 1.000, 00 A. & O. — . j 89 | ойы Bell Teleph. Co. (of Canada.).......| 100! 8 168.000| 8. 168. 000 2 % Q., Feb. 98. 14 |. 
dSecond & Third Streets Ry... 50| 1,060,000] +771076 AO. A, Mar.97 235 | 246 2 [Chesapeake & Potomac Telep. Co..| 100 Rd 168, * 8. 1705; |178 
cPeople 8 Traction Oo. "TP 50 10,000,000 16,000,000 3 o% A April 97. N Chicago Telephone Co A dep 100 : * ; "n еооое е $9.29 50 55 
gGermantown Passenger Ry ...| 50| 1,500,000 1572, 800 95.25 mare 1888. 132 7% 135 Central Dist Prtg & Telg.Co.(Pgh.). 100 750 боо 9.4 боо besos o | .. 
reen & Qoates Passenger Ry. 50 500,000] |150,0003 % Jan., 1898. 135° Empire & Bay States Telegraph Co. ... ' e woes ga tls 
hPeo le’s Passenger Ry. . com.] 25, 1,500,000 120 000 о E á ee Hudson River Telephone Co.......| 100 2.000.000 2 000.000 1 воен 70 | %6 
hPeople’s Passenger Ry. pfd. ..| 750.000 {277402 o : з ш *Northwestern Telegraph Co..guar| 50 2,500,000| 2,500,000 "Pt 0 7 
(Philadelphia Traction Co 50, 30,000,000 120, 000,000 4 gg Oct. 1 97 8314 8314 Providence (R. I.) Teleph. Co.......| 50 AS 500,000 2:4, & Q. uo ju 
jOather ne & Bainbridge St... 50 1400, 000 6 D A—Mar 197. 4 4 [Southern New Eng. Teleph. Оо.....] 100 8.000,000 3 T у, +. 
оош 5 80 1,000,000] 1590.000 86 share—July 'gr185 | .. E к= — s 12) 1122 
1 5 5 600.000] 600,000 . .... . e LECT 
Philadelphia &. Oraya Ру, RR. 20 1,000,000 475.000 87.50 «hare July '97 175%| 180 CTRIC LIGHT AND ELECTRICAL MFG. COS. 
Ridge Avenue Passenger Ry. .- 50 750,000 1420000 i 255 300 Boston, Mass.— May 16: 
| Fuiiadelphia & Darby Ry.guar.| 60) ........ 1200,000 82 share July 597 ba Fort Wayne Electric Oo.............| o 
ji7th & 19th Sts. Pass. Ry. guar... 50 ........ 250.000 114 % S., July, 97 157% . t. Wayne Elec Co. T. Sec. Series A. 22. , ede 
| jThirteenth 4 19th Ste. Pass. Ry. 50 1,000,000) [335,000 gil Аһ. А July 97 270 442 General Electric „„ e 99090 a 400 00% сы EET 
Union Passenger Ry. Со........] 50| 1,500,000] {900,000 89.50 ahre. July 97 220 228 General Electric Co. pfd.| 100. 10.000. 000 4 252. 000 % a AUE E 85201 85% 
iWest Philadelphia Pass. Rr... 50 750,000 {750,000 $10 share, July '97 280 235 1 Elec. Co. “1; Secur., Series D. ie E Е $ D ? 8% % oy July, 98. pu ГА 
Rochester, М. Y-—May 16: Westinghouse El. A Mfg Co pid. 50 4,000000 3,996,059 13 5 or 
Rochester Railway Co. . ... 100| 5,000,000. 8. 000. O0 ]. "PT Westinghouse El. & Mfg. Oo. assent. 60, 11,000,000 B 185 126 194 % Q., Feb., '98. 52 | 58 
Reading, Pa.—May 16. =, ° New Vork.— May 16: С УВ? 
{Reading Traction Со............. TOMUS Edison Elec. III g Co., New York.. 
, E EE im m 
LEast Reading Electric Ry............ 50 1 000 200 350,000 Jan., '93. 112 Е Edison Ore Milling Co........ OSA 100 ,000,000] 8, 750,000 156 5 Oct., 97. 10874 .. 
000, 11, 000,000 Jan., 98. 64 » Edison Electric Storage Oo......... ERE Serger LEE 10 | 18 
St. Louis Mo.- May 16. General кее Со............соп.| 100 40.000. 000 39,460,000 2 52 G. PN |357 
Fourth Street & Arsenal Ry........ eneral Electric Co.............pfd. Boe .460,000/2 % Q., Aug, 1898, | 8576) 857 
CCC bh oe one ee „ ов Conduit & Insulation сосе: 10 ap pool 1000500 8., July, 798. | 90 x 
NA n AT ЧИРЕ? um РЕСЕ 100 2 500 000 2 20009 ТИТИ 122 125 United Elec. Lt. & Pow. Co one es ра * LI 1,000,000 2 „ 0 41 ee 
ationa ilway Coo eseon rors V 4 20 98. uL —„— 2 ess ede 
Cass Avenue & Fait e descr se pne Pto Pu 
А $ zens R. 6696956955226 „% %%% „%% toe 10 y AD Y Y F >. ее ек епу oun y Aght OOo. 
„Зь оше n к , 200 000) 1500000 (96 ое ою East End Electric Light Oo. . . . 100) 300.000 800,00 "QV n 
ssour ооа ẽ0bu%ñ * е i a * ? 0» r bd ’ 3, oe 
People's RR. Оо............... 3 16090080 2,300.000 112 92 Jan., 98. 170 | 17214 Philadelphia, Pa.— Мау 16: : 
Southern Electric Ry... . . . com. 50 500.000 00.000 50c., Dec., 89. ss Кя Edison Electric Light Oo...........| 100 
Southern Electric Ry. --- 6% prel 100 1.000.000 1 9990 5 r 50 | 52% |*Electric Storage Battery CO.. com. 100 3809000 — — 144% .. 
ae Louis & рак Ry. . . 100| 2,500,000 2500000 1% 96, Jan., 98. 100 102% re PON Co...pfd.| 100 50900 e өөө 1% 22 
nion e es- „ 6 %%% %% 59925999 е М ** e enna. М] . ow. Co.... = V Ы etm 9%, 2 
po 100| 4,000,000) 4,000,000 8 % A., Juiy, 88. .. | 175 Penn. Ht., Lt. & Pow. Co... Pfd. 5 5.000.000 0 . .. . 60e, p. sh., Oct. '9.| e | . 
San Francisco, Cal.—May. Northern Elec. Fight & Power e e 556 09/5 %, Oct., 97. 1 
all fornia St. Cable RR... . Southern Elec. Light & Power Co. а „000 882500 dis. Тап.11'97| 1 M 
Geary Street Park & Ocean RR. .. оосор 90 monthly. s | 110 |у, 10 187,500] 187, 50 0 |. 
Market Street Ry ( 2 2 EREEREER 100 18.750.000 18 B QD share, 96. 40 50 iscellaneous.— May 16: 
Presidio & Ferries RR... . 100 1.000.000 550 Q., 60c. per share. 5274 ee pee е о БРА e --| 50 
Ж. ' , 0000 . ridgepor ‘onn.) Elec. Lt. NN е 2 2 . ee өөөөөө eo T 
Seranton. Pa —May 16: Шш 5 (St. Louis) к ©; 25 500,000| ...... issis 87%] 40 
Scranton Railway Co.. ee гаду Electric Mfg. Coo q 255 Шы. „өө 18 | 18 
m Seranton & Carbondale Trac. Oo. 160 890 000 2,500.00 ЭКО» sie 10 | 12 Hartford (Conn.) Elec. Light Co 5 5 е — | 18 
m Scranton & Pittston Traction Co.. 100| 1 950 00 ven. 00 %% . oe 18  |Hartford (Conn.) Lt. & Power Co.. 25  175000| ...... one 125 | 128 
’ , , , ТИРЕ wae ae v. New Haven (Conn.) Elec. Lt. Co.... 100 ' оозе өө Veo 6 п 
Springfield Ш.—Мау 16: Narragansett (Prov., R.I.) Elec. Co.] 50 100.000ͥͥ $t 160 | » 
Springfield Consolidated Ry ...... ».. | 100 150,000 250.000 Rhode Island Elec. Protec. Оо.......| 100 1,200,000| ...... |2% Q., Oct., 98. 88% 85 
+. ’ , ee „%%% — 11 Royal Elec. Co. (Montreal) Mee ane * 000. ^ evt tm nsed 110 120 
Springfield O.—May 16: Toronto (Canada) Elec. Light Co...| 100 1,000,000. ..... 2% Q «49 | 256 
Springfield Street Бу............... „.......] 100| 1,000,000) 1,000,000 Thomson-Houston Welding Oo.. .. 1 1,085,000] 1,085,000| 1% 26 Q 188 | 184 
n , , 1 1 „6. eo 2 Woonsocket (R. I.) Electric Co 9 00 ыы ы ыы еее оо 8 ( 8, Dec. 1, 06. ee 100 
springfield, Mass.—May 16: 100 ain ecco] occa 10 
Springfield Street NFF ⁵ ee 100 1,200,000 1,166,700 8 % A. 205 210 *ex d. 
Teronto Canada.—Mey i (LL ALLIED INDUSTRIES. — 
Toronto Ry. Оо......................| 1 
mores Be Oe rera ек (ш еше md op, osten Mass.-Mar 10 | 
N YAN, o 8. 252 | 25214 American Electric Heating Oo......... 50 10,000,000 05 
Washington, D. C.—May 16: Street Ry. & lllu'g Properties...pfd| 100) 4,500,000| 1,248,700 $8 per sh. Feb. ! 980 
pes VVV 50 500,000 500,000 United Electric Securities Co.. pfd. 100 йа 1 18 % Fob 796. 80 
8с оп Vwsvee теа бака ou ue * | MW —ů ů 2 2æõ2õ е бооеоо ee ee i dd 
болшы Ну босло ine] 0002.000 е e ыа аш q) 723, New YOPK.—May 16: 
Eckington & Soldiers’ Home Ry....| 50 707.000 652.000 70 76 Consolidated Electric Storage Oo... 
Georgetown & Tenallytown Ry.. ae 50 200.000 200.000 оооевовооо е е 9 ee Edison European „6666656 6 „6 „66666666 „660 TII . ее еоооае 908 е. е 18 
Metropolitan RR. Co . Бо] 1,000, 000 458.900 255 XX $ УА 116 .. [Safety Car Heating & Lighting CO.. 100000 N yas 1 
' . 118 [Worthington Pump Co........com.| 100| 55000 t Ea Ei 90 
worcester, Mass.—May 16: Worthington Pump Co........+.pftd| 100 5,500,000] 5,500,000] ... 81 
Worcester Traction Co. . com.] 100 8,000,000 8,000 Philad кшн 2.000000: 2f Ы 
*Worcester Traction Co......6 % pfd. 100 2,000,000 2.000.000 3 ZS Feb., 15 17 а elphia, Pa.—May 16: 
Worcester & Suburban Street iy... 100 550,000 2.50047 J. 1857 „ 98 $ 94 [Acetylene L. H. & P. Oo 885 pd. 50 1,000,000 
Wilkesb d" ; , 2 *. . sis Electro Pneumatic Trans. Co....... 7000. —y— -— - 
еврарге, Pa.—May 16: United d 10| 1,500,000) ...... » 
Wilkesbarre & Wyoming Val. Trac.| 100| 5,000,000 C укны К 10,000,000} шш... 2 "4X 
000, 000 5,000,000] 1%, Jan., '97. 24 | 29 [Welsbach Commercial Co. td. es е0 о UUU bgg ^. 
* Unlisted, t Pald in. {Full paid. | Outstanding. 4Ex div. e 525100) |... 18%) чу 
ille, Man. airmount Passenger Ry. f Е SS CE MN 500,000] ...... TT ES 
. 3 E Philadelphia Traction companies, Fixed chargea Plttsbufg Pa. May 16: 
pany. stituent and leased companies assumed by Union Traction Com- Oarborundum Mfg. O0..............| 100! 200,000] 200,000 
е кесме ah „ by Union Traction Company. Standard Underground Cable Oo...| 100 1,000,000 1, 000/000 e 10 
« Lansed fo Eleciri Traction Company pan, Ry. assumed by Electric Traction Oo. MO 16: 
- Controlled by Frank ford & South w k P Pey om ar Oo.......com.| 10 1 
f. Rallwayat 35 pershare. 7. “Barney & Smith Oar d is 100) ср: | 2000) 39% a 
Б 810C owne b P ) я * r 99G 3 oe 
„ Su Traction Company. Consol. Oar Heating Оо.......... 100 «жаз 1000 Г: iXX = — P 
j Lease transferred to Union Traction Company 5 COR at ves ье | 100 capes 1200, eb. '98. Э 
E eee S United Traction Co. ata rental of $10,000 per an. 1n 1866-7-8, $20,000 “Pratt & Whitney 7 „ — - : 
dend and $90,000 per annum thereafter, payable semi-annually, rental declared f ki 1. atillwell )) 5 ШЕНӘ 70 
1 Dividend of 10 % teed eclared as а divi- et ell Blores G0. . . p | nnn | .. & 8e 70 
_ | uaran a eaten esenceses ee 
ast Pavidend of 6% f gusranioed by leac 1 Shula Belting Oo. .. . . . . . | 10 7560,00 22222. 2% Верь. 1. n. e 
& aud operated by the Scranton Hallway Company, fo | Si, Gharles Cay Оос ора s 
mpany, formerly Scranton, Trae. Oo. * Unlisted, psum Md 
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ELECTRICITY. 


PASSENGER RAILWAY. 


BONDS. 


PASSENGER RAILWAY. 


Amount. 
— m ——À Interest 
NAME. Authorized.| Issued. |Юпе| periods. | Bid. | Asked. NANE, 
' New Orleans La. 
Albany, М. Y: Date о 2 
j; Quotation— May 10, 1898, 
Date o/ Quotation May 16, 1898 Canal & Claiborne RR........1st mtg. 6s.| $150,000 
The Albany Ry... . . . . . ISt mtg. 58. TT. $29,000 |1905 TT T Crescent City RR....... .... Ist mtg. 68. 
The Albany Ry. Oo Cons. mtg. 58. $500,000 427,500 |1980) J. & J. |*111 | ...... Orescent City RR..... ..Cons. mtg. g. 5s.| 5,000,000 
he Albany Ry. Co.. . .. . Gen. mtg. 5а. 750,000 875,000 1947 M. & N. 111 ... New Orleans City RR. ... .. . Ist mtg. ба. 416,500 
Watervielt Turnpike & RR. Ist mtg. ба 850,000 850,000 1919 M. & N. |*117%4 | .... N. Orl'sCity & Lake RR. . 1st mtg. g. 5s. 5,000,000 
leit Turnpike & RR..2d mtg. ба. 150,000 150,000 |1919| M. & N. |*115! | N. Orleans & Carrollton RR.2d mtg. g. ба. 850,000 
Waterv р 
y City Railway Со...... зое ABB DE swine AT РА ЧАГУ УО Р 105% 105% Orleans Railroad CO.. . . Cons. mtg. 6s.| 800,000 
* tSt. Charles St. RR. Co...... Ist. mtg. 68. 800,000 
nterest guar. by Albany Ry. Co. 1$423,500 in escrow to retire New Or- 
Princi and interest guar, by leans City RR. Co.’s lst mtg. bonds. 
Albany Ry. Co. 1$90,000 outstanding. 
Baltimore Md. New YOPK. 
Date of Quotation—May 16, 1898. 
eoa AS 88. 2,000,000 | 2,000,000 |1911 M. & N. | 115 | 116 Atlantic ут ота veras 5759000 
ore Ry. . . Ist mtg. g. 58. 2,000, „000, ^ (Brooklyn). Ist gen. mtg.5s. 59, 
Baltimore rection OGs6s dacs lst mtg. 58. 1,500,000 | 1,500,000 1929 M. & N. | 15 | ...... Ir dea Av. (Brooklyn)..Cons. mtg. 58. 3,000,000 
Baltimore Trac. Co. Exten. & Imp. g. 68. 1,250,000 | 1,250,000 |1901 M. & S. 102% 103 Bro'dway & 7th Ave. lst cons. mtg. g. 58. 12,500,000 
Bal, Trac. 0o..No. Balto div.lat mig. к. бе| 1,750,000 | 1,760,000 1000 J. 4 J. | I0 | a. [Broadway & Tth Are. 24 mig. 5 [500000 
Р . Co. Coll. Trust,1st mtg. g. 5s. 30,000) | „е.а 90 : 38) 418 n 2d mtg. 58 , 
т died Traction Co. Gonvertib[o 58. 800000: | "onus 1906| N. & M. 10312 ese Broadway Surface Ist mtg. 58. 1,125,000 
ntral Pass. Ry. Oo.. . . Ist mtg. бв. 96,000 117,000 |1912) J. & J. | 110 .... Broadway Surface............ 2d mtg. 58. 1,000,000 
юни Pass. Ry. OO. Cons. mtg. g. 58. " 880 ý 00 1932 777 N. i е prooslyn О? RR. Co..1st cons. mtg. 5s. sepes 
i venas 1st mtg. 58. 9,000, ,000, 1922| J. & D. 4 14 Brooklyn Cit v'ewtown..lst mtg.5s.| 2,000, 
E en өт. и iat miig. Бе, 1,000,000 | 1,000,000 |1942) M. & 8. по ^ 15 [Brooklyn, Bath & W.E. RR.Gen.mtg.5s. 1,000,000 
litan Ry. (Wash.).lst mtg. g. 58. 1,850, ‚850, 1925 F. & A 119% rooklyn Heights RR...... Ist. mtg. 58. ; 
Мекоро y. 4 " & dix у en . mtg 5s. 19053 
ds of the Baltimore Traction rooklyn, Q's Co. ub'n. . Ist cons. 58.] 4,000. 
o City & Suburban Ry. апа {һе Brooklyn Rapid Transit......... gold 5s.| 7,000.000 
Lake Roland Elev. were all assumed by Bleecker St. & Fult'n Fer'y RR. Ist mtg.7s 700,000 
the Baltimore Consolidated Ry. Co. Cent P'k, N. & E. R. RR. Ist cons. mtg. 78. 1,200,000 
18151,0001n escrow to retire lat. mig. bds. Central Crosstown RR........1st mtg. 6s. 250,000 
Coney Island & Brooklyn RR. Ist mtg.5s| , 300,000 
Boston, Mass. Ө. area Bay z Bany R.gen.mtg.g.58 18 
Date of Quotation - May 16, 1898, р ry Dock, E. Bd’y & Bat y RR..ecrip5 %.| 1,100, 
tLynn & 3 RR ..-lst mtg. g. 58. 5,879,000 8,702,000 1924 J. & D. | 16172 105 Eighth Av. RR. Co.....Cert. indebt. 6 9. 1,000,000 
Wast End Street Ry... . Deben. g. 5в.| 8,000,000 8,000,000 1902 M. & N. | 104 .... 42d St., Man. & St. Nich. Av.. Ist mtg. 68. 1,200,000 
West End Street Ry. .. Beben g. 463. 2,000,000 | 2,000,000 |1914 M. & S. 107 12d St., Man. & St. N. Av. 2d mtg. inc. 68. 1,500,000 
п . 069 K. ö Lex. Ave. & Pav. Ferry RR. Ist mtg. g. 58. 5,000,000 
be sg езе 1 rotire Ye tand- Metropolitan St Ry Co..g. m. cl. tr. g. 5s 12,500,0С0 
ing bonds of absorbed companies. Second Avenue Ry..Gen. cons. mtg. 5s.| 1,600,000 
Charleston S. C. несы Avenue БҮ, еен i hdi Deb. 5s.| | 88 
Steinway Ry. (L. I.). Ist mtg. g. 68.] ^v 
DM qu Күү 47,000 J TI ird nies SER. Vestes | 755 mtg Es 000/000 
" 1906| J. & J. "TT іт venue RR.......... Ist mtg. g. 58. ^ 
on ратон те 7 7 ms бо, 8 $4» МКР ИНЕ. 4А А ҮГ Twenty-third Street Ry...... lst c 6s. P 
e Gharieston Bk. Ву £6. ' Twenty-third Street Ку.......... Deb. 5% 150,000 
TOontrolled by ; жү Be EX. . Ist mtg. 5s. Зое 
estchester Electric RR... Ist mtg. 58. Y? 
ПЕ оид iru е ee in escrow to retire gen. mtg. 
e of Quotation— May 1^, . ч 
ОМсаво Olty Ву........... let mtg. 46. 6,000,000 | 4,619,500 |1901 J. & J. | 10175 10274 Outen ee 
Chicago Passenger Ry...... Ist mtg. бз. 100, 00,000 |1905| F. & A. 1 ew | hes €8552.000 {1 
Re. . Cons. wate, ба|, 1,000,000 600,000 1929 J. & р. | e 8552. п escrow to retire Ist and 2d 
[ш аер ie R P.. ist maby: t. б. 1288005 7789958 1929| A. &О. | = Eja eret 880.000 
и Тоо oM pp] SD, 750, 1907] J. Sed, | И omn jos AB 990,907, 
Chirac West Div. Ry... lat mtg 4 s £040,000 | 4,040,000 lag J. & J. | 10434 | n tt uec by Duan ey 
ke Street Elevated RR. ist mtg. g. 58. 7,574,000 | 8,781,200 1928 J. & J. J 70 oronto Canada. 
Metrop. W. Side Elev. Ry. Ist mtg. g. 58. 9 00 515808 ve E oo ioi 105 Date oj Quotation— May 16, 1898 
non aye dac Вч, IM ME бе 500.000 500.000 i os cs 108 Montreal ВЕ: RF безак, Ist mtg. 5s.| 2,500,000 
North Chicago City Ку...... ist mig. бв. 500.000 500,000 1900 J. & J. 103 Toronto St. Бу.............186 mtg. g. 44а.) 1,550,000 
North Chicago City Ry..... consol, 4148. 8 22203900 m E : N | 18 SMS 15201000 рег m singletrack authorized. 
West Chicago St. RR......... lst mtg. 58. 43:199, 6,909, 9 Я A и $000, n escrow to retire 6s due In 1901. 
West ОШОГО St. RR........ Deben. 68...| 2,700,000 700,000 1911 J. & D. | 100 | 10054 Р 
West Chicago St. RR....Con. mtg. g. 5s. 12,500,000 6,000,000 |1986] ...... 9074 9114 hiladelphta. 
1 W. Obicago St. HE. Tunnel. -1st mt. 5в.| 1,500,000 | 1,500,000 1909 F. & A. 102 | .... Date of Quotation May. 16, 1898, 
eemable at option on . notice. . 
IRodded debt assumed by Ohicago W. hid ag ba Pass. Ry. Ist. mtg. 68 850,000 
Umplre PASS; НУ, lst mtg. 78 800,000 
Div. Ry. Co., controlling interest of 
which 1а owned by W. Chicago 8i ЕН Greene & Coates St. Ry.......... lst mtg. 6s 100,000 
00. lennob y s : : Lombard & So. St. Pass. Ry. Ist mtg. 6s 150,000 
{Subject to call after Oct. 1, 1899, at People's Pasa. Бу................... Ist mtg. 78 250,000 
$110 and interest А Ш People’s Pass. Ry dete besser Haag. ON 500,000 
прера WEM RR Oo leases People’s Pass. Ry. Oons. mtg. 58 1,125,000 
mdp ЧИ W. Ohicago St. RR. Co. People’s Pass. Ry....... Stk. trs. cert. g. 48 5,698,210 
‚ guar. Dy W. Е z А Биа, CH n Bea UN дир. 5a. i 5 
Cinci 1 elphia Trac. Со........ oll. tr. g. 48.] 1,900, 
e au, O. . Thirteenth & 15th St. Бу........ Ist Уа 78. 100,000 
Date ој Quotation— May 16, 1898 | Union Passenger Ву............... Ist mtg, 58. 500,000 
Qin. New. & Cov St. Ву.154 Con.mig. g 5e 8,000,000 | 2,500,000 1922 J. & J- 197% 101 en Ent i inte темада 1 i mi 75 i 
МА. Adams & Eden PE In.. tsb mig. ба| 100000 | 100000 1005 A. 4 O. |11 | , | West Phila. Paas. Ry........1et mtg. Б.ба 250000 
ft Adams & Eden P’k Inc. Cons. mig. 5 531,0 | 531,000 1906 M. & S. | == вы || WES: PRI. EM Буын. 2d mtg. бе. 750,000 
ov. & Cin. St. Ry... Ist mtg. 6s. 250 000 250.000 1912 M. & S. |. ; 119 2 The trust certifleates were Issued to 
{8о. Ооу. & Oin. St. Ry. 2d mtg. 6s. 400,000 100,000 | 19% 2 J. & J. 12% ...... pay for the shares of the Electric and 
аншы by the Oincin. St. Ry. Со. | People's Traction lines purchased. 
5250, 000 reserved to retire lst mtg. bds. | Pitt 
| sburg, Pa. 
Cleveland, O Date of Quotation—Ma 
А — y 16. 1898, 

Date of Quotation — May 16, 1898. Birmingham, Knox & Allentown......6s.| 500,000 
aBrooklyn Street RR. Co......18$ mtg. 68. M.&S. | 106 107 Central Traction Co Ges мне Ist mtg. 58. 375,000 
Oin. New't & Ооу, St. Ry. Cons. mie ig 8 988350 2 CUR ee J. & J. 99 101 Citizens“ Traction Co............. Ist mtg. 58. 1,250,000 
Oleveland Cit A : pres ain | 104 1041, Duquesne Traction Co. Ist mtg. 58. 1,500,000 

evelan y Cable Ry....1st. mtg. 58. 2,000,000 2.000.000 1909 J. & J. 4 ! 
{Cleveland Electric Ry.Co. Ist mtg. к. Бе, 8,500,000 | 1,249,000 1918 M. & S. 300. | 1g rer a lessen Valle s eng de 108 
lumbus (О. t. Ry...1 . g. 58. | M. & N. sete | з Да rer ср Rae i ons. 08.) 2,07, 
a East D З € pe исү 58. 260058 dg d ES M. ж 101% 105 ||Millvale, Etna & Sharpsburg.............. 750,000 
Ft. Wayne (Ind.) Elec. Ry.lst mtg. g.6s.| 600,000 ess 1922 M. & N. .... ||Pittsburg, Crafton & Mansfleld........... 5s.| 250,000 
Lorain (O.) Street Ry. . . . Ist mtg. ба. 200,000 200.000 1915 J. & J. ... ||Pittsburg Ton D pe е tye Ist mtg. 58. 750,000 
tSt. Ry. Co., Grand Rapids. . Ist mtg. 5н 600.000 600:000 1912 J. & D is Pittsburg & Birmingham...... Ist mtg. 58. 1,500,000 
151,900, 000 in escrow to retire bouda of ’ : : Pittsburg & West End. .. Ist mtg. 58. 500,000 
absorbed companies, marked a. 3 ds DOE x ane Mr Gen. mtg. 5s 228 
Second Ave. Traction Oo.................... 8. 2,500. 
tInterest г, MORE Ку. Co. Sub. Rapid Transit Railway Со.......... ба. 500,000 
Date of Quotation—May 16, 1898. Providence R. I. 
oer ir cio M I WC е АА Pr Йй айу йакин Мыны 
. eer g. е , . . — "ТҮҮ 
The Detroit Ку...............184 mtg. ба. 1,800,000 | 1,800,000 1925 J.&D. | 99 100 || Newport Street Rx. ... Coupon бв 50,000 
150,000 in escrow to retire bonds of United Trac. & Elec. Co. Ist mtg. g. 56 9,000,000 
Det. О!%у Ry. and Grand River 8t. Ry. St. Loul 
New Haven Conn. i 
" Date of Quotation—May 16, 1898, ed of 5 16, 1898, 
ew Haven St. Бу.........18# mtg. g. бв. 600,000 600,000 1918 M. & 8. | 13 me. Baden & St. Louis RR.......... lst mtg. бв. 250.00С 
New Haven ( ewood Div. intus Ba.| 250,000 250,000 1914 J. & D. | 104 | .... Ave. & Fair Gds. Ву......18% mtg. 58. 2,000,000 
) Е. , , 
Winchester Avenue RR... mig. E. ба, 500,000 500,000 1912 M. & N. 106 [III Oitizens Railway Оо, — Se mL mig. ба. 2,000,000 
Winchester Avenue KK....Dsben. . ба. 100,000 94,000 119091 M. & 8. ' 109 | ee (Сор. Hts., Un. De. & Mer. Ter. - Ist 6s 1,000,000 
*With interest. Unlisted. 


$150,000 |1912) M. & N. ZI 
50:000 |1899| M. & М. em 
8,000,000 |1943| J. & J. 7 
899,000 |1908| J. & D. 111 
2.599.500 11948! J. & J. 9914 
850,000 1907 F. & A. T 
800,000 |1912| J. & J. 100 
75,000 |1906| J. & D. — 
1,500,000 8T 
759,000 1909 M. & S, | 106 | ..... ` 
1,966,000 109 
7,650,000 119 
1,500,000 107 
500,000 112 
1,125,000 117 
1,000,000 |1905| ...... 
6.000.000 115 
2,000,000 116 
448,000 87 
250,000 Seren 
8,500,000 108 
2,750,000 90 
5,181,000 1945 .. 95 
700,000 19000 107 
1,200,000 |1902| J. & D. 118 
250,000 |1922| M. & N. 122 
800,000 |1903| J. & J. 106 
930,000 1982 J. & D. 1173; 
1,100,000 1914 F. & A, 
1,000,000 1914 F. & A. — 
1,200.000 |1910| M. & 8, 116 
1,500,000 |1915| J. & J. 90 
5,000,000 |1993| M. & 8, 116 
1°,500,000 |1997| F. & А. T 
1,600 000 1909 M. & N. 11) 
800.000 1909 J. & J. eee 
1,500,000 |1922| J. & J. 117 
850,000 |1919] _...... 11 
5,000,000 |1937| J. & J 120 
RO 1909| J. & J T 
150,000 |1906| J. & J. 108 
2,000,000 1942 F. & A 114 
500,000 19480 J. & J — 
800,000 sess 
2,200,000 Pree 
810,000 1909 J. & Seen 
200,000 des " j* J b... 
T СОП ене im 
250,000 1905 J. & J eure 
178.000 12 de J Rit 
е 8 eevee 
1 1948) 102 
200,000 J & J e... 
100,000 1908| A. & O TP 
500,000 isis А. Ж о "ТТТ 
2 ví A. ЕТТЕ 
ies Li ei s 
246,000 TL 
750,000 115 
500,060 931 M. eB. |e6. —] ou 
875,000 |1980 J. &. J vee 
1,250,000 927 A, & О. XI 
1,500,000 |1930 J. & J. 109 
50,000 1918 J. & J. teses 
1,250,000 1942 J. & J. А 
750.000 1928 M. & N.. | ...... 
250,000 192 J. & J. TT 
750.000 1927 A. KO. AE 
1,500,000 |1929 M. & N.. 108 
500,000 1922 J. & J. eee 
1,400,000 1980 A. O0. senses 
2,000,000 1934| J. & D. 109 элә? 
500,000 1918 M. & S. "зөгө А 95.2 
50,000 1910 J. & D. | nns. EM 
8,247,000 |1983| M. & S. 105 107 


100 102 


000 & J 
1.901,000 1912 J. & J. | 1 1 , 
4,500,000 1907 J. & J. 1 
1,000,000 1918' J. АЈ. 1 


me by Google - 
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PASSENGER RAILWAY. 


Amount. 
— Interest 
NAME. sapis: Issued. |Due| periods. | Bid. | Asked. 


St. Louis- 
Date о! Quotation— May 16.1898, 


Fourth St. & Arsenal St. By..lst mtg. бе. $50,000 $50,000 1908 J. & J. 80 85 
Jefferson Avenue Ry. lst mtg. бв. 400,000 400,000 1905 M. & N. 100 102 
Lindell Ry. Co. . . . ышы Ist mig. 5в| 1,500,000 | 1,500.000 1911 F. & A. | 105 107 
Missouri OU +з зэ 8 000, 000 700,000 EA M. & 8. 105 107 
оспа City RR. Oo.............. Ist mtg. 6s. 400,000 800,000 1910 А. & О. | 102 104 
eople's RR. Co...... UN lat mtg. бв. 125,000 125,000 1902 J. & D. 98 101 
People's RE. Оо.................... 2d mtg. 7s. 75,000 75,000 1902 M. & N 9744 | 100 
eople's RR. Co................ Cons. mtg. 68. 1,000,000 800,000 1904 J. & J E š 
St. Louis & E. St. L. Electric. Ist mtg. 6». 75,000 75,000 1905 J. & J 100 101 
St. Louis RR. Co. .. . . . ..., Ist Mtg. 58. 2,000,000 2,000,000 1900 M. & N. | 100! 10114 
{5 Louis & Sub. Ву......... Ist mtg. g. 586. 2,000,000 1,400,000 1921 F. & A 100 01 
» Louis & Sub. Ву................ Income 53. 800,000 800,000 |......| . 60 64 
uthern Electric Ry. . Cons. mtg. 6s.| 500,000 500,000 1909 M. & N. 113 115 
Taylor Avenue St. Ry. . . . Ist mtg. g. 68. 500,000 500,000 1918 J. & J. 109% | 110% 
pion Depot RR. Co. . Ist cons. mig. 68. 1,091,000 | 1,091,000 1900 A. & O. | 103 104 
Union Depot RR. Oo. Cons. mig. бв. 3.500, 000 1,787,000 1 18 J. & J. | 112%] 11334 
ntrolled by St. Louis RR. Оо. 
Controlled by Union Depot RR. Oo. 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire Ist & 2d 
,000 in escrow. 
,000 in escrow to retire lst mtg. 
D 8. 4 
San Francisco Chal. 
Date of Quotatien— May, 1898. 
California St. Oable RR. . Ist mtg. g. 58. 1,007,000 900,000 1915 J. & J. 118 on 
fFerries & Cliff House Ве mtg. бв. 650,000 1914 M. & 8. | ...... 117 
Geary St., Park & Ocean ВЕ. Ist. mtg. 58. 1,000,000 671,000 1921 A. & O. 102 
Market St. Oable Ry. Co. . . Ist mtg. g. 68. 8,000,000 | 8,000,000 19180 J. & J. 127 | 129% 
Metropolitan Ry. Oo......... кзы Ist mig. 200,000 |  ...... [j| . оу ЕНЕ 
Omnibus Cable Oo............... Ist mtg. 68. 2,000,000 | 2,000,000 1918 A. & О. | 12714! 130 
Park & Cliff House RR. . ... Ist mtg. 6а. 850,000 850,000 1912 J. & J. 1051 ...... 
Park & Ocean RR... . . . . . . . Ist mtg. ва. 250,000 250 000 1914 J. & J. 110 | 115 
Powell 8t. Ry...... — жэ кзз ЕО lst mtg. 6s. 700,000 700,000 11912 M. & S. 117%! 120 
utter St. Ry. Оо............... 196 mtg. g. 58. 1,000,000 900,000 1918 M. & N. 1094 110 


Controlled by Market St. Ry. Co. 


| Washington D. C. 
Date of Quotation—May 16, 1898. 


Belt Ry. Co... ore mtg 58. 500,000 450,000 1920 J. & J. 45 
Columbia Ry................. po “с mtg. 6s.| 500,000 500,000 11914 A. & О. | [18 
Eckington & Soldiers’ Homo. mtg.6a.| 200,000 200,000 |1911! J. & D. 95 | 100 
Metropolitan RR. Co.. . Coll tr. cons. 68. 500,000 500,000 1901 J. & J. 117%} 119% 
7850, 000 in escrow to retire 18$ mig. bds. 
Miscellaneous. 
Dute of Quotation— May 16. 1898. 
Bridgeport Traction Oo........ ist mtg. 58. 2,000,000 | 1.688, oo00 1928 J. & J. 105 
Buffalo (N. Y.) Ry. Co. .. Cons. mtg. 58. 5,000,000 | 8,513,000,1931| F. & A. 0 112 
Citizens’ St. R. (Ind polis).1st conx. m. 55 4 (00 ооо | 8,000,000 1933 M. & N. 79 80 
Crosstown St. Ry. (Buffalo). Ist. mig. 58. 8,000,000 | 2,366,000 1932. M. & N. 107 109 
Columbus (O.) St. Ry. . .. Ist cons. g. 58. 3,000,000 | 2,261,000 11932! J. & J. 95 100 
onsolidated Traction (N. J.). Ist int g. 54% 15,000,000 | 18,965,000 1933 J. & D. 10%] 108 
Crosst'n St. Ry. (Colu's, O.). Ist mtg.g.5s| 2,000,000 572,000 1933 J. & D. 2098 
enver Oity Cable Ку........18 mtg. g. 68. 4,000,000 3, 800, 0001920 J, & 7. |...... 
Denver Con. Tram'y Co... - Con. m. g. 58. 4,000,000 922,000 11933 A. & О. 0 78 
Louisville (Ky.) Ry. . Ist cons. mtg. f. 58. 6,000,000 4.931, 001930 J. & J. 110% 11 
Minneapolis St. Ry. Ist cons. mtg. g. 58} 5,000,000 | 1, 050, 0001919 J. & J. 89 93 
No. Hudson Co. Ry.(N.J.).Cons.mtg. 5»| 8,000,000 | 2,378,000/1928| J. & J. 100 104 
Hudson Co. Ry. (N.J.)..2d mtg.58. 550 ооо 550,000 1928 M. & N. 90 | ...... 
Wo. Hudson Oo. Ry. (N. J.)...... Deb. 68. 500,000 439,000 1902 F. & A. 112 . 
Paterson (N. J.) Ry.......Oons. mtg. g. 68. 1,250,000 1,000, 00019310 J. & D. 107 10814 
Rcchester (N. Y.) Ry. Ist mtg. 5s. 8,000,000 | 2,000, 000 1930 A. & О. 95 "n 
8t. Paul City Ry...... UR Cons. g. 54.) 5,500,000 4, 298, 000197 89 92 


St. Paul Oity Ry. . . .. ..... Deb. g. 68. 1,000,000 | 1,000,000/1900 SUN 85 92% 


$1,000,000 in escrow to retire lst and 
d mtg. bds. 


4000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
{$760,000 in escrow to retire bonds of 
0. €. St. RR. Co. 
887, 000 іп treasury. 
$960,000 res ved to redeem prior liens. 
000 in escrow. 
With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Hate of Quotation— May 16, 1898. 


Edison Elec. Illuminating Oo., Boston... 2,026,000 |  ...... Quar. | 154 mer 
General Electric Oo., gold coup, deb. 5«..| 10,000,000 | 8,750,000 |1922  ......... 108 о 
Pittsburg, Ра. 

Date of Quotation— May 16, 1898 
Allegheny County Light Co. 6a. 500,000 EAE 1911! J. & J. 105 | ...... 
Allegheny City Electric Lighi.........-- 4в. 260,000 | ...... |1918 А. & O. |..... | ...... 
Westinghouse Elec. & Mfg. Co..Scrip ба. 195,570 | sasse Jore M. & S. |.... |...... 

Miscellaneous.—(May. 16, 1898.) 
Edison El. IIIg. Oo. N. York) Ist m. 58. . 4,312,000 | 4,812,000 1910 109 
Edison El. Illg. Co. (N. Y.) con. m. g. 5s.| 15,000,000 2,156,000 1993 IAE suus 
Edison Elec. Illg. Oo. (Brooklyn) рн 2,500,000 | 1,500,000 |1940] . .. 1 112 
Edison Electric Light (Philadelphia). 2,000,000 | ...... TX m 103 | ...... 
Edison Illg. Co. (St. Louia)............-.| 4,000, .. 92 Е. & A. 60 61 
Mo. Elec. Lt. Оо. Be pan mtg. бв. 500,000 | | 4 1909; A. & О. | ...... 
Mo. Elec. Lt. Оо. (St. Louls)...2d mtg. 6s. 600.0000 19210 Q'ry. | ...... 
United Elec. Light & Power Oo(N. Ү.)..| 5,000,000 |  ...... . 75 90 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 

Date of Quotation—May 16. 1898. | 
American Bell Telephone............ — 78. 1898| F. & A. | 10014] .... 
Northwestern 1 рари GG icis 78. n e ae e 
N. F. & N. J. Telep Telg 09, gen. mtg. 56 aces жазаа, РО ОГУ 108 | ...... 
Ohesapeake & Potomac Teleph. Co. . . 58. e sx... 1911] J. & D.] 108 

ALLIED INDUSTRIES. 
' A Miscellaneous. 
Date oj Quotation—May 16, 1898. 

American Electric Heating. .. 58. 600,000 | 500,000 |....| ....... | .15 | .19 
Armington & Sims En . O0... %%% 6 „„ „ 6 009900006 %%% |... 2... essees |  avcone 


е Barn & Smith Car 0909209990909000609 . 188 *$0e000c9€ EELSE) 1942 J. & J. 95 100 
Oarborandum Mfg. Oo. ооо © е deeree eses.. бй. %% %% 1904 M. & 8. 62 2 0 0 TT 
Worthington Pump 8 s-on.. % 75,000 — . — ® Cove @eee 
*Unlisted tomi 
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NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 114с.; Lake, 12c., casting, 
liic. 

The Third Avenue Railroad Company, New York, has declared a quarterly divi- 
dend of $2 a share, payable May 31. 

The Cincinnati & Hamilton Electric Street Railway Company has increased its 
capital stock from $350,000 to $600,000. 

A leading commission house advises its customers: The effect of war was dis- 
counted in advance of a declaration of war. Take care that you do not discount the 
declaration of peace.“ 

The gross earnings of the Edison Electric Illuminating Company of Brooklyn 
for the month of April were $73,590; net, $28,713. For the samo month in 1897 the 
gross earnings were $67,985; net, $28,568. 

The Philadelphia Stock holder“ says it is asserted by a competent authority 
that the July semi-annual dividend on Baltimore Consolidated Railway will be not 
less than 2 per cent. K 

A member of the executive committee of the Western Union Telegraph Com- 
pany says that the earnings have run considerably ahead of expectations, the gains 
being attributed to the war excitement and the demand for the rapid transmission 
of news. 

The reorganization committee of the Brooklyn Elevated Railroad Company give 
notice that the fourth and last installment ot 35 per cent. of the amounts to be paid 
by the security holders is payable at the Central Trust Company of New York on or 
before June 1. 

The Boston News Bureau ” says that people familiar with the situation of the 
Boston Electric Light Company figure that with the new and improved works st 
South Boston the company will have improved its position by at least $1,000,000. At 
present the company is earning more than 10 per cent. per annum. 


The Van Choate Electric Company has commenced two suits for damages against 
the town of Foxboro, Mass., and attached all the town property. One suit is for 
$100,000 damages for failure by the town to carry out and fulfil its agreements with 
the company in regard to locating its works in the town. ' 


President C. L. Rossiter of the Brooklyn Heights Railway Company has ad- 
dressed a letter to Bridge Commissioner Shea in which he fully discusses the gues- 
tion of the proposed increase in the tolls for cars of the street railway companies 
using the Brooklyn Bridge. Не intimates that the increase suggested by the Com- 
missioner would not be accepted by the car companies. . 


Mr. John C. Russell, chairman of the Louisville stockholders' committee of the 
New Orleans Traction Company on his return from Louisville to New Orleans last 
week stated that he had been conferring with the New Orleans holders of the stock 
of thecompany and found that there was no desire on the part of the New Orleans 
holders to treeze out the Louisville holders; they are ready to listen to апу reason- 
able plan of reorganization. 


The lease of the Consolidated Traction Company of New Jersey by the North 
Jersey Railroad Company goes into effect on the 25th inst. Among those who will 
control the lease are Vice-President Hobart, United States Senator Sewell, John D. 
Crimmins of New York City, E. F. C. Young of Jersey City, Bernard F. Shauley of 
Newark, N. J., and Stephen B. Elkinsand P. A. B. Widener of Philadelphia. 


Receiver Uhlmann of the Brooklyn L' is quoted as saying that unless some 
unforeseen accident occurred the L” trains of his company would be crossing the 
bridge by June 15 next. Our first shipment of the motor cars from Pullman, III., 
will arrive here іп а few days," said Mr. Uhlmann. The work on the Manhattan 
end of the bridge is completed and the connections with the bridge at Washington 
street from Adams is being pushed as rapidly as the men can work. Nearly all our 
cars are equipped with side doors, and as we have the grips ready we can adjust 
them very readily. Ihave every reason to believe we will be crossing the bridge by 
June 15 sure.“ 


In the suit of the people through Attorney General Hancock to dissolve the 
Kings County Traction Company, Brooklyn, N. Y., James C. Church procured from 
Justice Van Wyck, on the 12th inst., au order requiring the defendant to show cause 
why a receiver should not be appointed. The ground of the application, according 
to the papers, is a belief that the trustees, under pressure by E. Harriman, at the 
head of a syndicate proposing the reconstruction of the company, may consent to a 
call of a loan and the selling out of the property. 


A Boston financial paper publishes the following as a special from New York: 
„The next move to be made in the reduction of the capital stock of the General 
Electric Company will be a call for a special stockholders’ meeting. Just when 
this meeting will be called is not yet decided. This matter does not legitimately 
come under the control of the directors for action which must necessarily emanate 
from the stockholders. Those who beld proxies at the recent annual meeting did 
not feel that it would have been right to take decisive action in this direction unless 
the proxies had given direct assent for the purpose. The special stockholders’ 
meeting will probably appoint a committee to confer with the preferred stockholders, 
aft er which the whole matter is to come before another stockholders’ meeting for 
settlement.“ 


The Brooklyn ‘‘ Standard Union“ says: Тһе absorption by the Edison Elec- 
tric Illuminating Company of Brooklyn of the Municipal Electric Light Company 
will be practically etlected at a special meeting of the former company at its offices, 
360 Pearl street, at 11 o'clock, Thursday morning, June 2, to act upon a proposition 
to increase the capital from $4,000,000 to $5,000,000. President Doty, in an explana- 
tory letter to the stockholders, says that au issue of consolidated bonds is propo 
to carry out the agreement to acquire certaiu shares of the stock of the Municipal 
Company, and that the otticers of the Edison believe that its acquisition will prove 
as advantageous as that of the Citizens’ a few years since. The Municipal stock 
receives in the deal $200 in cash or in Edison 5 per cent. consolidated bonds, the 
amount necessary to carry out the transaction exceeding $2,000,000." 


Time and again it has been conclusively shown that State control of railroads 
and municipal ownership of street railway transportation companies proves less sat- 
isfactory than when they are managed by private capitalists. This has not only 
been made patent in this country but abroad as well. A recent report on“ Munici- 
pal Ownership of Street Railways“ refers to the subject in this wise: The ex- 
periment of State ownership of railroads has been tried longer in France than in 
Brazil and under more favorable conditions. The model road there runs through 
well-populated districts with large cities as terminals, but the results in France ale 
discouraging. Eighteen years ago a railroad system was constructed which was to 
furnish cheap rates for passengers, cheap freight for shippers and abundant pro ts 
for the State. It has done none of these things. At first the advocates of the enter- 
prise insisted that only time was required to prove the wisdom of the project. 
Eighteen years have passed and the results may be briefly summarized. Theoretic 
methods have been abandoned, and the railroad is now managed substantially as 
are those in the hands of private capitalists, except that its tariff of rates is 8 little 
higher and its cost of operation is considerably larger. The last report shows tbat 
the net return on the whole capital is 1.35 per cent. 'The Government has every 
year a considerable deficiency to settle, and the people who use the line pay some 
MAS more than they would have done if the enterprise had been left to private capt- 
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EDITORIAL NOTES. 


As was predicted some time ago, our 

A War of present stroggle with Spain is to a 

Science. large extent one of matbematios and 
electricity. The only war that has 
ever been previously fought upon soieutiflo princi- 
ples, and in which modern electrical appliances were 
extensively employed, was that between Japan and 
China, aud that contest can hardly be looked upon 
as a criterion in view of the little resistance the 
Japanese met with. It is no exaggeration to say 
tbat at the present day the result of a naval battle 
between two modern fleets might hinge on the rap- 
ture of an electrical conductor or on the burning out 
of an armature. As Lieutenant Bradley A. Fiske 
said a number of years ago, in au address before the 
New York Eleotrical Sooiety, ‘‘ Electricity is not 
nsed in warfare ав a convenience, рог із it a fad of 
theorists—it hoists the ammunition to the deck; it 
trains and fires the guns; it gives, by means of the 
range and position finder, the distance and position 
of the enemy’s ships; it gives a means of signaling; 
it actuates the torpedoes; it lights and ventilates 
the ship; in fact, 16 does good, honest, practical 
work." 

It will readily be seen that were any of the elec- 
trical apparatus employed in operating these various 
pieces of machinery to get out of order, a ship in a 
naval combat would be at a terrible disadvantage. 

Probably nowhere in war is electricity of more 
importance than in the firing of submarine mines. 
During tbe past month hundreds of these mines have 
been planted in the various barbors along the Atlan- 
tic coast. Some of the mines thus far Jaid are what 
are known аз contact mines and are moored a few 
feet below the surface of the water. These are in 
circuit with an electric battery located on shore, and 
are arranged to explode on being struck by a passing 


ship, which drives in a pin, thus completing the cir- : 


cuit. The greater number of the submarine mines, 
however, are what are termed buoyant mines. 
These are anobored to the bottom like the others 
but can only be exploded from the shore by closing 
а switch. At Fort Hamilton, for instance, the mine 
wires all terminate in а bomb proof chamber in 
which the operator is located. 

Considerable trouble has been experienced in 
keeping intact the electrical connections owing to 
the carelessness of friendly vessels breaking the ооп- 
nections in passing in and out. A narrow channel 
bas, however, been lately marked out which out- 
going and incoming vessels are obliged to take or 
run tha risk of being fired upon by Government 
patrol boats. It is absolutely essential that ships 
should keep to this channel, as the continual break- 
ing of the electrical mine connections is not only a 


serious but likewiee costly matter. Trained electri- 
cians are required to keep these mine connections in 
working order, and it is therefore essential that the 
Government should have in its employ a large num- 
ber of trained engineers, At the present time the 
steps that are being taken toward the formation of 
several electrical Government corps are to be com- 
mended, As Lieut. Fiske corractly prophesied several 
years ago, the immediate employment of such corps 
will be in the torpedo defence of the harbors, and 
the services of men accustomed to difficult electrical 
work and familiar with the latest methods will be of 
incalculable value. 

The firing of miniature submarine mines at the 
Electrical Exhibition by the Marconi method has 
brought up the question as to whether it would not 
be possible to fire a harbor mine by means of Hert- 
zian waves in the same manner and thus do away 
with the present complicated system of wiring. In 
the opinion of Mr. Clark, the well-known electrical 
expert in wireless telegraphy, this could be acoom- 
plished in spite of the fact that a large body of salt 
water, being a good conductor, might act as a shield 
to the coherer and obstruct the passage of the eleo- 
trio waves in the same manner that a mass of metal 
would. To overoome this difficulty Mr. Clark sug- 
gests running a wire from tbe receiving apparatus to 
the surface of the water and thus furnish a path of 
little resistance to the coherer. To prevent all the 
mines in a harbor from being discharged simulta- 
neously by the electric waves it would be necessary 
to have a large number of transmitters, each differ- 
ently tuned or in step with its special coherer ata 
certain mine. For $bis reason it may be some time 
before the wireless apparatus is adopted for this use. 


+ NK + 


The апппа1 meeting of the 
National Electric Light Авво- 
ciation, the most important 
event in the year in electrical 
circles, will take place in 
Chicago on J une 7. Sand 9. The headquarters of 
the Association will be at the Auditorium Hotel. 
Preparatious are now being made on an elaborate 
scoale for the reception and entertainment of the 
members, and it is safe to predict that the coming 
meeting will be one of the most successful yet held 
both from an intellectual and social standpoint. A 
number of excellent papers on distribution and light- 
ing are to be read and fully disoussed, which should 
materially add to the existing information on these 
subjects. 

A committee of twenty-five has been appointed to 
act as a reception committee, composed of represen- 
tatives of leading electrical interests in Chicago. 
These gentlemen will receive and entertain the visit- 
ing members and unquestionably afford them а good 
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time, without however interfering with the work 
of the Convention. 

President Insull, on bebalf of the Chicago Edison 
Company, has extended a general invitation to man- 
ufacturers and agents having apparatus and supplies 
of any kind in use in the Edison system to invite 
friends to inspect these products in actual operation. 
The Western Eleotrio Company also propose to iesue 
a circular inviting members of the Association and 
other visitors to inspeot their factory during the 
Convention week. As the delegates from the vioin- 
ity of New York are expected to arrive in Chicago 
on Monday, the 6th, it is proposed to hold an in- 
formal reception at the Association's headquarters 
in tbe Auditorium on Monday evening, with a view 
to having the visiting members meet the local oen- 
tral station men and representatives of allied indus- 
tries. As a large number of ladies are expected to 
be present, no pains are being spared to make their 
visit enjoyable. For their special benefit there will 
be several trips in tally-ho coaches about the beauti- 
ful parks and boulevards in Chicago wbile the 
Convention is in session. Altogether the next Con- 
vention should be one of the best attended, most 
instructive and enjoyable yet held. 

+ * s 

It is surprising how strong 
A Would-be Blow public eentiment is getting 
at Trusts. to be against trusts and 
combinations, As an ex- 
ample, there is а bill now before the House of Rep- 
resentatives in Washington which seeks to provide 
among other things that it shall be unlawful for the 
director of any railroad, telegraph, express, steamship 
or telephone company, national bank, or any mem- 
ber or officer of any combination or association 
formed for the purpose of controlling tbe price of 
any article of commeroe, in other words, a member 
of any trust, to either bold the office of President of 
the United States, be a member of the Cabinet, a 
Senator, Representative iu Congress, Judge of any 
United States Court, or to be the head of any De- 
partment or Bureau of the Government. The hold- 
ing of any of the positions mentioned above would 
render their election or appointment to any of these 
named offices null and void. Every officer would be 
required upon entering on the duties of his office to 
take au oath, in addition to the usual oath of office, 
in which he would state whether or not he was a 
director of any of the organizations mentioned above, 
and if so he could not qualify. The measure would 
also operate retroactively in so far as that the 
present ocoapants of these positions would be re- 
quired to answer ander oath with reference to these 
proposed limitations, and if they could not qualify 

their positions would be declared vacant. 

Although it is scarcely likely that tbis bill will be- 
come à law at the present time, it is an indication 
of the sentiment that is getting to prevail through- 
out this country. As it is impossible to prevent a 
man from joining a trust, it is evidently the inten- 
tion of the father of this bill to strike at the mem- 
bers, or would-be members, of a trust tbrough their 
political aspirations. This bill is bat the first rum- 
bling of a storm which may burst with all ite fury 


later. 
i х * ** 


A correspondent ad vises us that 
the Revenue Tax Bill H. R. 
10, 100, now in tbe Senate, calls 
for the placing of a 4-cent stamp 
on all proprietary articles sold for $1. This, if we 
mistake not, is the same tax tbat was put in force in 
1861 and 1862, and means that manufacturers of pro- 
prietary articles will be called upon to pay from 8 to 
10 per cent. of their gross business. Our corre- 
spondent suggests that this tax, amounting to a re- 
duction of from 8 to 10 per cent. of the gross business 
of many manufacturers, will not only seriously affect 
the manufacturers, but aleo the advertising business 
throughout the country. There is scarcely any busi- 


The War 
Revenue Bill. 


ness that can stand such a tax, and it would result 
in a loss of at least $5,000,000 a year to the news- 
papers of America, and in addition to this, un- 
doubtedly many advertisers will be forced out of 
business. The proposed bill, as previously stated, 
imposes a tax of 4 cents on each $1 worth of 
goods, and this means from 8 to 10 cents on whole- 
sale prices. This certainly seems to us too great a 
burden for any class of producers. 

It would seem as though this proposed tax could 
well be reduced to кау 1 cent on the dollar, which 
would not then be so hard upon ‘the proprietary 
manufacturers and would still net the Government a 
good return. As we understand it, the proprietary 
men of America are willing to pay a reasonable tax, 
but olaim that the tax proposed is unjust for the 
reason that it does not take in thousands of articles 
sold under arbitrary trade names and trade marks 
and under patent protection. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


THE Advertiser of Boston, Mass., says : 

New York, judging from the number of tips sent over to 
buy, evidently wants Boston to buy some of its General 
Electric, The talk is for 40 to 45 on thisrally. After some 
inquiry the source of this 45 price was found. It seems 
thata plan of readjusting the capitaljzation of the company, 
which is finding many advocates, is to pay the 3115 per 
cent. back dividends on the preferred stock in cash if the 
preferred stockholders will agree to take common shares 
for their preferred on the basis of 45, the common mean- 
time to be cut one-half. On theaggregate capital of $17,000,- 
000 or thereabouts, itislikely the company could earn from 
6 to 10 per cent., and though it might strike a preferred 
stockholder as a little rough at first, still it is a plan that 
would bearlooking at, for the preferred has merely a 
preference in dividends, not assets, and in agreeing toa 
сиё of half in their stock the common stockholders are 
themselves making sacrifices. 

There is not the slightest doubt but what the pre- 
ferred stockholders, like the owner of the proverbial 
elephant who ruined its owner by his enormous 
appetite, are willing to make almost any sacrifice to 
get even a small dividend on the stock they have 


been holding as so much waste paper for years. 


х х + 

THE Memorial Day souvenir jast issued by the 
American Electrical Works, Providence, R. I , is an 
exceedingly life-like engraving of President Lincoln 
with a fac-simile autograph, accompanied by a hand- 
some card on which is printed in fall the famous ad- 
dress of Mr. Lincoln delivered at the dedication of 
the Gettysburg cemetery. The souvenir isa graceful 


reminder of the day and adds another to the happily - 


conceived commemorative presentations of the 
American Eleotrical Works. 


х х + 

Conscious of a lack of descriptive talent in its 
editorial staff, the Electrical Review last week induced 
a 12-year old school girl to visit the Electrical Ex- 
hibition for the purpose of getting her impressions of 
the show as a basis for a write-up of the various ex- 
hibits. The little miss saw a great many things she 
didn’t understand, but this did not affect her avail- 
ability as a contributor to tbe paper—sbe under- 
stood enough to speak in ecstatio terms of a little 
sign stuok up over опе of the booths on which was 
lettered ‘‘ Electrical Review,“ and most of her time 
and attention was apparently given toa study of 
this strange device. It fairly dazzled her—she 
seemed rooted to the spot on which she stood when 
it burst upon her vision, and she remained tbere for 
ever 80 long revelling in the joy she felt in behold- 
ing the words—'' Electrical Review." The rest of 
the show oeased to interest her as soon as she clapped 
eyes on the letters. That was all-sufficient—it was 
like a delicious dream. The E-]-e-0-t-r-i-o-a-] R-e- 
v-i-e-w ! What was that central canopy with its 
graceful columns clothed in soft effulgence from a 
myriad lights—what was the electric cascade and 


fountain—the Marconi telegrapby—the Moore chapel 
—the blown-up oruisers—the great dynamos at work 
and at rest—the motors, transformers, converters— 
the heating and cooking apparatus—the railway car 
and conduit—the switohboards and circuit breakers 
—the beautiful measuring instrumente- the brilliant 
aro and incandescent lamps and lighting appliances 
—the phono, kineto and other graphs—the unique 
galvanoplastio exhibits—the tableaus and medalsand 
pictures, and tbe thousand and one other attractions 
of the great show! What were they all ?—simply 
hazy settings of the gem that held this simple little 
school girl absorbed, transfixed, suroharged with 
overpowering emotion, the sign of this jaundice. 
colored little hebdomadal, the Electrical Review! 
That at least is the inference that would spring to 
one's mind at once on reading the report of this 
school girl’s observations in the last nomber of the 
Review, which by the way, for a wonder, had a part of 
а single colamn that was worth reading, and that 
was the contribution of the little school girl. It 
Was & great coup. 
E к + 

The United States Investor of May 21 in one of 
its items hazards the opinion that the Westing- 
bouse Company would merit the confidence of 
the public if i& would furnish for the benefit of ita 
stockholders statements of earnings.“ The company 
evidently takes a different view. 


х * + 
SAN FRANCISCO harbor has recently heen provided 
with an exceedingly powerful searchlight. 


жх + 
A CABLE despatch to the New York Sun, dated 
London, May 21, says: 


The first reporta of the use of the Roentgen rays in war- 
fare was made yesterday at the United Servic. Institution 
by Surgeon Beevor, who described the results of their use 
in the recent frontier campaign in India and gave lantern 
views. Many important cases consisted of bullet wounds 
received by oflicersand men who were injured in the bones, 
joints and internal organs. Their injuries but for the X- 
rays would have resulted in the amputation of limbs and 
probable loss of life. Thepicturesshown included wounds 
inthe arm, leg, chest, back, finger and other parts. The 
most remarkable results, perhaps, were a case of a bullei 
embedded in the backbone, another in the hip, and the 
сазе of an Iudian soldiet who was shot in the foot, pieces 
of the bullet finally lodging in the back of the heel; also 
the case of Gen. Woodhouse, who received bullet wounds 
in the leg and arm at Dargai. In all th? instances enuwe- 


rated the bullets were by the use of the X-rays success- 


fully removed, the men subsequently rejoining their com- 
rades at the front. The portable apparatus weighs 80 to 100 
pounds. 


National Electric Light Association. 


The following is a list of papers to be read, topics 
of discussion, and lecture at the Convention of the 
М. E. L. Association to be held at Chicago, June 


7, S and 9: 
PAPERS, 


‘í Cost of Generation and Distribution of a Unit of 
Electricity.“ By Calvin W. Rice. 

* General Distribution from Central Stations by 
Alternating Currents.” By Herbert A. Wagner. 

„General Distribution from Central Stations by 
Direct Currents.” By Louis A. Ferguson. 

“ Pablio Lighting with Relation to Publio Own- 
eiship or Control." By Alex. Dow. 

"Transformer Economy." By Winder Elwell 
Goldsborougb. ~ 

TOPICS FOR DISCUSSION. 

„Legislative Policy as to Pablic Service Corpora- 
tions.“ ö 

“ Prices and Discounts for Eleotrio Current, and 
Methods of Charging Customers.“ 

“Standardizing Apparatus for Central Station 
Use.“ 

“Standardizing Specifications for Inoandezoené 


Lamps.“ 
“ Freight Rates on Electrical Apparatus.“ 
LECTURE. 
' Eleotricity Direct from Coal.“ By Joseph 
Wetzler. 
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THE ELECTRICAL EXHIBITION. COMPANY EXHIBITS. | The Sprague Eleotrio Company, as will be seen by 


Interest in the Show Inoreasing—Crowds of Specta- 
tors at All the Machinery Booths—The Submarine 
Mine Explosions Please the Children—Company 
Exhibits. : 

The last week of the Electrical Exhibition is at 
band, and before the next issue of ELECTRICITY bas 
been distributed to its readers this wonderful show 
will have passed into history, not however to be for- 
gotten, bub remembered as making an important 
point in the progress of electrical development. 

During the past week int. rest in the Exbibition 
seems, if anything, to have grown, as the attendanoe 
has been exceedingly large. Among others, hun- 
dreds of school children bave visited the show in 
classes, accompanied by teachers, which demonstrates 
how highly tue Exhibition is generally thought of 
as an educational medium. Of the many features 
of interest, the submarine mine explosions seem to 
attract these little ones the n.ost, aud the unceasing 


The Fostoria Incandescent Lamp Company and 
the Crouse- Tremaine Carbon Company of Fostoria, 
Ohio, occupy together a double seotion whioh forms 
one of the moet attractive exhibits of the Eleotrical 
Show. Along the front of the booth there are six 
white columns, three on either side of the central 
entrance, surmounted by globes with vari oclored 
Fostoria lamps. The graceful columns themselves 
are entwined with spiral tendrils lighted by tiny 
miniature lamps of different colors. When the 
thousand lamps which go to make up this display 
are lighted, the booth and vicinity is most brilliantly 
illumipated. On a large sample board at the back 
of the booth is shown Fostoria lamps of all voltages 
and styles, including etobed, frosted and corrugated 
bulbs. The patent lamp Duplex“ is aleo shown. 
This lump has two standard 16 СР. filaments во con- 
nect d that by turning a switch on the lamp base 
one of the filaments may he out out of circuit, thus 


the accompanying illustration, bas probably the 
most elaborate exhibit at the show. This exhibit 
is located at the east end of the Garden, the total 
floor space of the company being 65 x 12 feet. An 
electric sign, some fifty feet in length, is constantly 
displayed. Among numerous other things this oom - 
pany is exhibiting a direot-connected lighting plant 
with a Case engine, six pole generator of 25 horse- 
power; special Lundell power motors ranging in size 
from one-quarter to ten horse-power; Lundell motors 
with six poles ranging from 15 to 40 HP. А print- 
ing press may be seen operated by a Lundell slow 
speed direot-conneoted motor. Probably the most 
attractive feature of the exhibit however is the organ 


. with the Lundell blowing apparatus. This is regu- 


larly played upon by an experienced organist. Ап. 
other interesting exhibit is the automobile cab 
motor with Lundell contioller. The dental lathe 
operated by the Lundell motor also attracta oon- 


— 
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VIEW OF THE ELECTRICAL EXHIBITION FROM SoUTH PROMENADE. 


reducing the intensity of light from 32 to J6 candle 


— 
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silerable attention. A complete line of Lundell 
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cheering when a miniature war vessel carrying the 
Spanish flag is blown to atoms speaks well for the 
patriotism of the comiug generation. The other 
features of interest however, euch as Moore's chapel, 
Edison's ore separator, the disappearing gun, the 
electrical cascade, the underground trolley, electric- 
ity in wax, the electrical forge, the theatrophone, 
the galvanoplastio work and digmoud making. never 
fail to draw a orowd or elicit exo'amations of won- 
der and admiration. This certainly would seem to 
testify to the fact that the managers of tbe Exhibi- 
tion have done their work well, and that both the 
exhibitors and the public appreciate their efforts, 
As there are now but comparatively few days left 
before this Exhibition—unquestionably the best of 
the kind ever held in this country—closes, we would 
strongly advise all those who have not as yet taken 
in this show, and are within easy reach of New York, 
to visit it while they have the opportunity. 


power. Thus the ‘‘ Duplex’’ has virtually double 
the life of an ordinary incandescent Jamp, as after 
one filament has given out the other may be used. 
The Fostoria Lamp Company has grown to be one of 
the largest lamp manufacturers in the United States 
as a result of turning out a high grade of goods, The 
company is ably represented at the Electrical Exhi- 
bition by Mr. H. Still on Hart, the Eastern repre- 
sentative, whose office is at 726 Broadway, New 
York. 

The Crouze- Tremaine Carbon Cowpany has а com- 
plete exhibit of all kinds of carbons. Seventy-two 
bundles of plain and coppered, solid and cored, are 
arranged in pyramidal form on the left of the booth. 
The carbons are also displayed in actual operation in 
several different makes of Jampsabout the building, 


the enolosed carbons especially being favorably oom- 
A complete line of motor and gener- 


mented upon. 
ator brushes is also shown. 


2: — — 
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ceiling fans and column fans are also shown in 
operation. An automatic house elevator machine, 
with buttons for moving the car from one floor to 
another, is likewise shown in conjunction with the 
controlling apparatus which prevents the oar from 
moving if the door is open. 

An interesting feature of the Exhibition is the 
exhibit of the Columbia electrio oarriages built by 
the Pope Manufacturing Company of Hartford, Conn. 
These carriages, herewith shown, are the outcome of 
experimenta exhaustively conducted during a pericd 
of three years or more, and the manufacturers, de- 
siring to avoid every risk of putting anything of an 
experimental nature into the hands of purchasers, 
thoroughly satisfied themselves as to their entirely 
practical character before placing them on the mar- 
ket. The single seated and double seated carriages 
are similar with respect to speed, radius of action 
and general details of operation. In these vehicles 
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the Pope Company seems to have well realized its 
hopes and aims in the direction of electric automo- 
bilism. Under the most trying conditions the 
Columbia carriages have proved tu be thoroughly 
eatiefactory on roads accessible to ordinary vehicles 
in all localities where facilities for recharging the 


The carriages are not 


them are their laboratory standard voltmeters and 
ammeters, alternating and direct current volt- 
meters, wattmeters, ground detectors, commercial 
iron-cased station voltmeters and ammeters, gal- 
vano-meters, etc. One of the principal features of 
this company's display is a well-arranged assortment 


batteries are obtainable. 


WESTON ELECTRICAL INSTRUMENT COMPANY’S EXHIBIT. 


recommended Ky the manufacturers for extreme long 
distance work or for touring, but are apparently 
perfectly adapted for service in the field for which 
they were designed, and they have given and are 
giving the highest satisfaction in actual use in this 
field for all ordinary purposes of business or pleasure. 


COLUMBIA ELECTRIC CARRIAGE. 
The makers bave not confined their experiments and 
investigations in horeeless traction to electricity, but 
are convinoed that ab the pre:en5 sta of motor 
vehicle development the Columbia carriages, with 
their practically noiseless action, absolutely tafe 


COLUMBIA ELECTRIC CAKKIAGE, 
operation and perleot еа of control, come very near 
to being the ideal automobiles, 

' The Weston Electrical Instrument Company's ex- 

‘hibit, located on the main floor to the right of the 
Madison avenue entrance, as will be seen by the 
acoompanying illustration, is bandsomely arranged 
and attractively decorated, The company is dis- 
playing a complete line of its well-known measuring 
instruments and appliances. Prominent among 


of parts of instruments, which affords an excellent 


numerous types of instruments manufactured by 
These parts a!so afford 
an object lesson illustrating the care and exactness 


this widely kaown concern. 


witb which every detail, however minute, has been 
worked ont. 


least complex yet offered to the publio. This firm ig 
exhibiting one of its modern switohboards recently 
built for a large drygoods house in this oity. On it 
is mounted the well-known Ideal“ circuit breaker 
and tbe La Roche self locking switches. The board 
is not only beautiful in appearance, being made of 
Kuoxville gray marble, but is extremely rubstantial 


SPRAGUE ELECTbIC CuMPANY’S EXHIBIT. 


{гап.ев with brass pedestals. 


the babit of turning out. 
also shown containing Ideal“ 
ranging 


F. A. LA ROCHE & Co.’s EXHIBIT. 


An exceedingly attractive and complete exhibit, 
and one of the first, if not the first, to get in run- 
ning order at the opening of the show, is that of 
Е. A. La Roche & Co., herewith shown. This com- 
pany's booth is handsomely decorated and is 
lighted by the well-known La Roche alternating and 
direct-current aro lampe, which have the reputation 
of being not only the most substantial, but the 


single and double pole. The management report 
that the firm is extremely busy, it being necessary 
to ran the factory 18 hours a day to supply tbe oon- 
stantly increasing demand for tbeir improved circuit 
breaker. As we stated last week, tbe exbibit of this 
company at Madison Square Garden is in charge of 
Messrs. A. E. Wells, Е. A. La Roohe and J. A. 
Loutey. 


owing to its being mounted on heavy angle iron 
The bus bar work on 
the rear shows the high olass of work this firm is in 
Another switchboard is 
circuit breakers 
in size from 25 to 2,000 amperes, with both 
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A MAGNETIC BALANCE FOR WORKSHOP 
TESTS OF PERMEABILITY.* 


BY PROF. J. A. EWING, F. R. S. 

The author believes that the want is felt of a 
workshop instrument for making tests, in an easy 
and rapid fashion, of the magnetio permeability of 
cast and forged metal for dynamo magnets. 

His own permeability bridget, introduced two 
years ago, and now somewhat extensively used, 
allows the B- H ourve for a given bar to be determined 
with very much less trouble than is needed to carry 
out ballistic tests. For the accurate comparison of 
one bar with another, throughout a wide range of 
magnetizing forces, the permeability bridge is en- 
tirely suitable, and it furnishes as simple a meana of 
performing that operation as can well be had. The 
author uses it systematically in his own testing, and 
is thoroughly satisfied with it as a means of deter- 
mining the B-H curve. But the complete B-H curve 
is really more than the dynamo builder or the steel 
founder generally wants to know. For his purpose 
it would often suffice to find the induction produced 
by some one (fairly high) value of the magnetizing 
force. That information is а sufficient index of the 
oharacter of the specimen to allow judgment to be 
passed on its suitability for use in the field magnets 
of a dynamo. 

These considerations have led the author to de- 
velop another testing instrument, which, while it 
tells leas about specimen than can be learnt by 
means of the permeability bridge, gives the most 
useful information in a still more easy way. To use 
it requires no knowledge of electrical testing, and 
the results. need no working out. The value of the 
magnetio induotion, in the usual units, correspond- 
ing to a single stated magnetizing force, is directly 
read off on а divided scale, 

Tbe instrument is a magnetio balance of the trac- 


tion type, making use of the principle already 


applied in magnetic testing in apparatus designed 
by Prof. S. P. Thompson, Mr. Gisbert Kapp and 
Prof. Н. Du Bois, In most apparatus of this kind 
the specimen, has taken the form of а turned bar 
with a faced end on which the pull due to magnet- 
ization was exerted. In the author's balance this 
facing of the end is not required, the magnetic pull 
being exerted between the side of the turned bar and 
а magnet pole which it touches, and from which it is 
pulled away. The specimen is a tarned rod | of an 
inch in diameter and 4 inches long. It lies across 
the two poles of a U-shaped electro-magnet, which is 
excited by a constant current of such strength as to 
produce a magnetizing force in the rod of about 20 
C. G. S. units. In one of the poles there is a V notch 
for the bar to rest in, and the other pole has a 
slightly oonvex surface, being curved to form a por- 
tion of a oylinder with its axis perpendicular to the 
direction of the length of the rod. The side of the 
rod touches this pole at one point only, and the 
tractive force at this point of contact is the force 
whichis measured. A lever or weigh-beam is applied 
to pull the rod away from this pole, while the other 
end of the rod remains in the V notch in the other 
pole, forming what may be called a magnetic hinge. 
The tractive force is measured by means of a weight 
which slides along the graduated weigh-beam. 

When the rod is put in place, the current is re- 
versed once or twice, to wipe out any residual effects 
of previous magnetization. The weight is then 
moved along the beam until the beam just drops 
each time it is raised, so as to bring the side of the 
rod into contact with the pole. 

The rod requires no preparation beyond turning it 
to the proper diameter. Its oylindrically turned 
side touches the convex pole-face in a perfectly 
definite manner, and the rod may be taken out and 


* Advance copy of paper read before the Institution of 
Electrical Engineers, London, May 12, 1898. 

t Described in the author's paper on The Magnetic 
Testing of Iron and Steel, Min. Proc. Inst. C. E., May, 1896. 
Bee also The Electrician, May 8, 1896. 
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put back without altering the character of the con- 
fact, The lever is arranged in such a way that the 
rod always touches the same point of the pole-face. 

The value of the magnetizing force to be brought 
to bear on the rods under test was fixed at about 20 
C. G. S. units for the following reasons: 

At forces much weaker than this the B-H curves 
of different specimens often cross; in other words, 
the order of merit often ohanges when the force is 
varied. But the author’s experience in testing dy- 
namo steel leads him tothe conolusion that with 
forces of 20 units and over there is no serious change 
in the order of merit of various specimens. Ifa piece 
is good when Н = 20, it remains good under stronger 
forces; if it is only fair when Н = 20, it remains 
only fair; and a specimen that bas relatively low 
permeability under this force does not take a ma- 
terially better place when the force is increased. On 
the other hand, any ounsiderably stronger force 
would be less convenient for testing, especially be- 
cause the difference between good and bad specimens 
would become less well marked, and the sensitive- 
ness of the test would consequently be reduced. 
The author has selected 20 as a force which on the 
one hand is sufficiently low to make the distinction 
wide between bad and good specimens, and on the 
other hand is sufficiently high to make the order of 
merit substantially the same as is maintained under 
stronger forces. 

From the measured induction at Н = 20 the prob- 
able induction at higher forces can be inferred with 
some confidence. By examination of the results of 
tests of a very large number of samples of dynamo 
steel, including the published tests of Mr. Parshall,* 
as well as his own tests, the author has prepared the 
following table, to show the probable approximate 
values of B at forces of 25, 30, 40 and 50 C.G.S. unite, 
when the value of B at a force of 20 is known. The 
values of B found for Н = 20 range, in dynamo steel, 
from 16,000 in the very best specimens down to 
12,000 in specimens of decidedly low permeability. 
About 15,000 is representative of good dynamo-steel 
castings, and anything below 14,000 may be pro- 


: nounced poor : 


-— 


TABLE I. 


Probable Values of Magnetic Induction, B, for Various 
Amounts of Magnetizing Force, Н. 


— — ae, — E - 


izing Magnetic Induction, B. 
force, H.. 


— — — 


20 19,000 ' 13,000 | 14,000 15,000 16,000 
25 19,700 | 13,700 14,600 15,500 16,350 
30 13,300 14,200 | 15,100 15,900 16,600 
40 14,200 15,000 15,700 16,100 17,000 
50 14,900 15,600 , 16,300 16,900 17,460 


The range of the new magnetic balance extends 
(for H — 20) from 12,000 up to something over 
16,000. It will test at the top of its range the very 
best samples that are found, and at the bottom of 
the range it will test steel of poorer quality than 
would be accepted for use in dynamo magnets. 

'The scale is a linear one, in which equal divisions 
correspond to equal differences in B, for a constant 
value of Н. It is graduated to give by direct read- 
ing the values of B for H — 20. "This uniform grad- 
uation is arrived at in consequence of the fact that 
with different specimens the magnetizing force is not 
quite constant, although the current in the electro- 
magnet is constant. A specimen of high permeability 
increases the induction in the magnetio circuit, and 
consequently causes a larger share of the magneto- 
motive force to be used in that portion of the cirouit 
which lies outside of the specimen itself. Непое the 
induction in the specimen is less high than its greater 
permeability would imply; in other words, the better 
specimen is exposed to a somewhat less magnetizing 


' force than the worse specimen is exposed to. The 
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tractive force increases more rapidly than in simple 
proportion to the actual induction; but matters are 
во arranged that the lessening of the induction which 
comes about in the way just stated compensates for 
this, and the observed differences of tractive foroe, 
as measured throughout the range of the scale, stand 
in simple proportion to the differences in the values 
of B which the various specimens would exhibit if 
the force Н were constant. In other words, a soale 
of equal parts on the weigh-beam corresponds to 
equal differences of B under a constant magnetizing 
force, and the weigh-beam is acoordingly lettered to 
read B directly in equal divisions. The readings 
give B for H = 20, although in consequence of the 
action just explained the actual magnetizing force 
is barely 20 for rods of very good quality, and some- 
what exceeds 20 for rods of lesser permeability. The 
scale is adjusted by the maker by selecting values of 
the sliding weight and of a fixed weight on the 
weigh-beam which will bring the readings into agree- 
ment with the known values of B in cerlain standard 
rods. | 

A single standard rod is supplied with each instru- 
ment, and the observer adjusts his current until the 


tractive force on that rod is such that the sliding 


weight stands at the place on the beam correspond- 


ing to the known value of B which a force of 20 


C. G. S. units produces in that standard, The stand- 
ard rod consequently serves instead of an ampere- 
gauge, and no other current-measurer is required. 
А rheostat i» provided in the instrument for regu- 
lating the current, and a single small storage cell 
forms the necessary battery. The observer puts in 
the standard rod, and turns the rheostat until he 
finds that the weigh-beam just drops each time it is 
lifted, while the sliding weight indicates the known 
value of B. Не then puts in the rod which ів to be 
tested, and finds the position which the sliding 
weight bas to take for it, no change being made in 
the current. The constancy of thecurrentis checked 
at the end of the tests by again putting in the stand- 
ard rod. 

The weigh-beam lifts the rod by means of a V- 
shaped stirrup close to the pole-pieoe from which it 
is to be pulled away. When the rod is pulled away 
the beam comes immediately against a stop which 
limits the motion. A binged piece is provided under 
the far end of the weigh-beam, to hold it up whilea 
rod is being taken out or put in. The weigh.beam 
can readily be lifted out of the way when it is de- 
sired to clean the pole-faces, and саге has to be taken 
to keep them, as well as the side of the rod where it 
touches them, free of dust and rust. 


In the following table a comparison is made, for & | 


number of rods of different qualities, of the values of 
B known to be produced by а magnetizing force of 
20 unita witb the values as measured by this mag- 
netic balance. The known values of B were deter- 
mined by means of the permeability bridge, by oom- 
paring each rod with a standard whose B-H curve 
had been found in the firet instance by ballistic tests. 
The range covered by these examples is as wide as is 
likely to be met with in the practical testing of dy- 
namo steel: 


TABLE II. 
Calibration of the Balance, 
Induction, B, at H -- 20, Induction, B, 
determined from read from 
Independent Measurements. Balance. 
13,300 ——— T 13,280 
13,400 "— вео 13,400 
14,310 .  ..... — 14,360 
14300 MS 14,290 
14,600 МООИ 14,470 
14,900 |  ..... —ÁÀ 14.960 
15,100 eesse MER 15,060 
15,080 КИРИР 2 22 15, 150 
15,570 —ũũ-ͤ «* 3ꝛ 15, 650 
15, 800 +02000 000000000000 15,720 
16,00 ME 16,000 


These tests relate to different specimens, all tested 


with one constant current in the magnet of the 
balance. The agreement between the soale readings 
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and the known values of B is satisfactory. The same 
tests may be exhibited graphically, the readings of 
the balance being plotted against the known values 
of B for H = 20. They show that within this range 
of B the values of the induction (under constant Н) 
are fairly represented by the readings on the uni- 
formly divided scale of the balance. Such irregu- 
larities as occur lie equally, so far as can be judged, 
on both sides of the straight line, The readings of 
the balance may be accepted as yiving values of B 


for Н = 20 at least as accurately as these are required 


in the uses which the balance is meant to serve. 


THE DISTRIBUTION ОР ELECTRICAL 
ENERGY IN PARIS. 


BY J. LAFFARGUE. 


The following i8 в reprint of an article appearing 
in the Paris supplement of the Contract Journal for 
April 20, 1898 : 

The distribution of electrical energy in Paris 
dates only from the commencement of 1889. It was 
not until the end of 1888 that the Municipal Coun- 
cil of Paria granted concessions to certain compa- 
nies. At this period, however, there already existed 
in Paris a certain number of private installations; 
and in 1887 Messrs. Mildé and Clero had established 
in the Rae du Faubourg Montmartre distributing 
works on a small scale which were subsequently 
absorbed by the Edison Company. 

The main conditions imposed upon the concession- 
aire companies were as follow : The authority to lay 
cables in Paris was granted for 18 years; the mains 
were everywhere to be underground. The grantie 
was free to regulate bis own tariffs on condition of 
not exceeding the charge of 14.4d. per kilowatt- 
hour for lighting, and 6d. for motive power and 
various applications. Tbe municipal dues amounted 
to $4 per annum for every kilometer or fraction of a 
kilometer of conduits laid beneath the path ways, 


and also 5 percent. on the returns, this last to be 


ascertained either by the amount of the bills or by 
the indications of the meters. The area to which 
the distribution was to extend was to bave the form 
of a sector, passing from the center to the circumfer- 
ence. Consequently upon these conditions, adopted 
by the Municipal Council in 1858, three companies 
commenced tbe distribution in 1889—viz., the Edi- 
son Continental Company, the Société d’Eolairage 
et de Force par 1’Electricité, and La Compagnie 
d'Air Comprimé d'Eleotrioite. Simultaneously the 
city of Paris established, at the Halles Centrales, 
munioipal works for the supply of lighting to the 
markets and to other subsoribers in the district. In 
1890 а new company was established under the name 
of the Society for the Sector of the Place Clichy, 
and it undertook the distribution in another quarter. 
Subsequently, in 1892 and 1895, two other companies 
were formed, that of tbe Champs Elysées sector and 
that of the Seotor de la Rive Gauche. 

At the present time, therefore, the distribution of 
electrical energy is undertaken within Paris hy six 
concessiopaire companies and by the municipal 
works at the Halles. 

CONSIDERATION OF THE VARIOUS DISTRIBUTING 
NETWORKS. 

We will now pass on to review the different dis- 
tributing networks, while indicating tbe peculiari- 
ties of each. 

The Edison Continental Company.—The Edison 
Company oarries out the distribution of eleotrical 
energy in one of the finest quarters of Paris, inolud- 
jug the Boulevards and the Place de l'Opéra. The 
distribution is by three-wire feeders in ring oirouita, 
with 120 volts between each, and by continuous 
ourrents. The distribution is effeoted by naked 
copper cables supported on porcelain insulators fixed 


in oonorete conduite; these latter are lined with 


slates. | 
Tue central stations are two in number —one at 


occupies а large area. 


No. 8 Faubourg Montmartre and the other at No. 
11 Avenue Trudaine; these two works are connected 
together. There is also a sub-station for acoumula- 
tors—38 Rue Saint-Georges. A third station, al- 
though specially used for the lighting of the Palais 
Royal, is also connected to the works in the Avenue 
Trudaine. When working, these three works are 
connected in parallel. 

The station in the Rue du Faubourg Montmartre 
contains four Belleville boilers, yielding 1,600 Ibs. 
of steam per hour; also four other boilers of the same 
type, giving 2,100 kiloe of steam per hour at the 
same pressure—i. e., 210 lbs. The steam-engines are 
five in number. of which two are Corliss horizontal 
engines of 300 HP., making respectively 45 and 62 
revolutions per minute. Two are vertical triple- 
expansion Weyher and Richemond engines of 300 
HP. at 132 revolutions per minute, and one isa 
Willane engine of 700 HP. at 300 revolutions per 
minute. Each of the four 300-HP. engines drives 
by belting two Edison dynamos of 100 Kw., with 
eight poles, at 130 volts and 350 revolutions per 
minute. The Willans machine is directly connected 
to a Fives-Lille dynamo of 450 Kw, at 230 volts. 
At the works there are also two batteries of 70 accu- 
mulators of the Société pour la Travail de Métaux, 


with a discharge of 700 amperes. These accumula- 
tors are charged during the daytime, the number 
being varied according to the potential difference of 
distribution. A booster is placed in series with the 
charging feeder when necessary. This booster con- 
sists of a dynamo of 390 amperes at 90 volts, coupled 
direot to an electric motor of 99 KW., running at 700 


‘revolutions per minute. 


The Palais Royal station was originally intended 
to supply the Palais Royal, the Cour des Comptes 
and the Comédie Francaise Theater. The company 
has laid a cable which allows of their works being 
connected with those above mentioned by placivg 
boosters in series во as to allow of coupling up in 
parallel. In these works are located nine Belleville 
boilers, giving 4,100 Ibs. of steam per hour ata pres- 
sure of 170 lbs.; also seven vertical steam-engines, 
yielding 190 нг. These are of the triple-expansion 
type. Each of these drives by means of belting a 
dynamo yielding 100 KW. at 130 volts and 390 revo- 
lutions per minute. 

The Continental Company is one of the moet im- 
portant of those supplying eleotrical energy in 
Paris. At the olose of 1897 is bad an available power 
of 3,300 KW. in machines and 420 KW. in aocumu- 
lators. On March 31, 1897, the oampany bad con- 


Fic. l.—INTERIOR VIEW OF ELECTRICITY WORKS AT THE AVENUE TRUDAINE, PARIS. 


having а capacity of 3,000 ampere-hours, and a max- 
imum sate of discharge of 1,000 amperes. The 
switchboard is installed on the first floor, in a room 
above the engine-room. 

The central station of the Avenue Trudaine, as 
shown iu Fig. 1, is by far tbe moet important. It 
It includes nine Belleville 
boilers, of which three give 6,600 Ibs. of steam per 
hour, and six give 8,000 lbs. under a pressure of 210 
Ibs. The steam-engines аге віх in number, of which 
four are by Weyber and Richemond, vertical, triple- 
expansion, of 300 HP., at 132 revolutions per minute, 
and two Corliss, Bonjour system, of 750 HP., at 105 
revolutions per minute. The 300 HP. machines each 
drive directly two Edison dynamos of 100 Kw. with 
eight poles, giving 130 volts. The Bonjour engines 
each work a Brown dynamo with two commutators 
aud two sets of brushes, giving 600 KW. at 130 volts. 
The dynamos are placed between the two vertical 
cylinders. Fig. 1 gives a general view of the ша. 
chine room. The meters and distributing apparatus 
are placed in a room on the first floor. I$ is from 
this room that the feeders proceed. 

A sub-station is established in the Rue Saint 
Georges at the registered address of the Edison Com- 
pany. In опе of the rooms are two batteries of 74 
Tudor cells, having a capacity of 3,000 ampere-hours 


nected 113,346 incandescent lamps distributed 
amongst 1,812 subscribers. In the course of 1896 it 
distributed 2,555,550 kilowatt-hours at the average 
price of 10.34. On December 31, 1896, it bad on 
only 27 motors of 33 Kw. for various uses, and 22 
motors for lifts of 65 KW. power. 

Société d' Eclairage et de Force par l'Electricité.— 
This company effeots the distribution of electrical 
energy in Paris by means of sub-stations fed from 
the general central station of Saint-Ouen, wbiob is 
outside Paris, aud by various stations in the interior 
of Paris. The central station of Saint-Ouen (Fig. 
2) is used to supply continuous current to а certain 
number of workshops in its neighborhood. It aleo 
supplies electrical energy to Saint-Denis and 
Asniéres, and to several feeders for Paris, notably 
tbat for the Northern Railway terminus, and that 
for the Boulevard Barbès. Au installation for trans- 
mission by two-phase currente is also provided for 
the supply of the Landy terminus outside Paris, and 


ol the La Chapelle terminus and the Fauboug 


Saint-Denis station in Paris. The Saint.Ouen oen: 
tral station is furnished with 10 tubular boilers of 
the Roser type, yielding 4,400 Ibs. per hour at the 
pressure of 170 lbs., and also with four sets of two 
Leoouteux and Garnier horizontal engines of 150 
HP., coupled with a single flywheel, and with two 
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single-cylinder Garnier engines, each of 350 HP. 
The eight 150 HP. horizontal engines work by vari- 
ous oountershafts eight Marcel Deprez continuous- 
current double-ring dynamos, yielding 72 KW. at 
2,500 volte, four Hillairet 30 Kw. dynamos for exoi- 
tation, two Gramme 36 Kw. dynamoe for excitation, 
and one 24 KW. dynamo giving 1,200 volts for aro 
lamps in series. The two single-oylinder engines of 
350 HP. each work a Hutin and Leblano alternator 
of 250 Kw. at 88 volts, with a frequenoy of 42 
periods per second. By means of transformers the 
outgoing currents are raised from 88 to 6,000 volts. 
The continuous current at 2,500 volts is trans- 
mitted to the works at the Boulevard Barbés in 
Paris, where five Marcel Deprez double-ring motors 
actuate directly 10 generating dynamos, of which six 
are of tbe Edison type, of 44 Kw. at 175 volts, and 
four are Bréguet dynamos of 45 Kw. at 150 volts. 
At these works there is also a battery of 70 acoumu- 
lators of the 500166 pour le Travail des Métaux, 
yielding 3,300 ampere hours with а ourrent of 500 
amperes. The continuous current from the Saint- 
Ouen works is also transmitted to a station st 183 
Faubourg Saint-Denis, to work two rotary trans- 
formers similar to the preceding ones. At the same 
works are also located two Belleville boilers and one 
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Desroziers dynamo of 97.5 Kw. at 130 volte, at 160 
revolutions per minute, and one works by belting a 
similar dynamo at 260 revolutions per minute; and 
a Laval turbine of 300 НР. working two Desroziers 
dynamos. The works contain aleo a battery of 70 
acoumulators, of a capacity of 2,000 ampere hours. 
In the La Villette station there are two Belleville 
boilers, two vertical steam engines similar to the 
above-mentioned of 150 HP., two Desroziers dy- 
namos of 97.5 Kw., and a battery of accumulators of 
70 cells yielding 1,400 ampere hours. The station at 
the Abattoirs, having machinery of 200 kw. capac- 
ity, is specially used to supply electrical energy 
within the Abattoirs. | 
The stations of which we have just spoken—those 
of the Rue de Bondy, of the Rue d'Alexandrie, of 
the Faubourg St. Denis, of the Boulevard Barbés, and 
of the Quai de la Loire—are all connected in par- 
allel for the supply of a distributing network of two 
conductors. From each of the works proceed a cer- 
tain number of feeders which are connected at vari- 
ous points with the distributing network. The gen- 
erating machines of the rotary transformers, or the 
apparatus in connection with the transformers for 
diphased currente, receiving the current after trans. 
formation, are connected in parallel with the 'bus 
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Solignac boiler, three vertical Weyher and Riche- 
mond engines of 150 HP., and three Desroziers dy- 
namos of 97.5 KW. at 130 volts. Here also we find 
a battery uf 70 accumulators, of 4,000 ampere hours, 
at 500 amperes, and a Hatin and Leblano trans- 
former, converting two-phase into continuous cur- 
renta, fed directly from the Saint-Ouen works. 
Among other generating stations in the interior of 
Paris there are the works at the Rue de Bondy, 
those at the Rue d’Alexandrie, those at tbe Quai de 
la Loire, and those at the Abattoirs, Їп the works 
at the Rue de Bondy there are four Belleville boilers, 
giving 3, 300 Ibs. of steam per hour; three Belleville 
boilers, giving 4,800 Ibs, of steam per hour; two 
vertical Weyher and Richemond triple-expausion 
engines; one horizontal Faroot steam-engine, of 600 
ИР.; two Laval turbines, each of 300 HP. The dif- 
ferent steam-engines respectively actuate two Desro- 
ziers dynamos, of 97.5 Kw. at 130 volts; one Desro- 
ziers, of 400 Kw. at 130 volts; and two sets of two 
Gramme machines, of 100 Kw. at 120 volts. A bat- 
tery of 75 acoumulators of the Société des Métaux, 
having a capacity of 2,000 ampere hours, allows of a 
discharge of 500 amperes. The works at the Rue 
d’Alexandrie contain four Belleville boilers, yielding 
3,300 Ibs. of steam per hour; two boilers of the 
same manufacturer, yielding 4,400 lhe. of steam per 
hour; five vertical triple-expansion Weyher and 


Richemond engines, of which four directly actuate a 


bars. The distribution is everywhere effected by 
means of naked copper conduotors supported by 
porcelain insulators within concrete subways. 

The Société d' Eclairage et de Force has plant at ite 
works of 4,110 Kw. capacity, of which 3,820 is from 
machines and 290 from acoumulators. At the end 
of 1896 the number of aro lamps for which ourrent 
was supplied amounted to 3,257, and the number of 
incandescent Jamps was 60,594. The total Jength of 
mains extended to 51 km. The total distribution of 
energy for the year was 1,584,890 kilowatt-hours; 
the average price was 6d. per unit. The total power 
used for lighting amounted to 2,450 KW. The motors 
for various purposes numbered 134, absorbing a total 
power of 331 Kw.; and the motors for working lifts 
were eight in number, absorbing a total power of 37 
KW. The total power installed for the supply of 
motors was thus 368 Kw. This company possesses 
in Paris, as we have seen, worke of but limited 
capability and extent. These works were initially 
established in 1888 and 1889, when it was a question 
of lighting by electricity the Renaissance, the Am- 
bigu, and the other neighboring theaters. They were 
afterwards utilized when the concession for distrib- 
uting electricity was granted in 1889. At that period 
it was necessary to carry out promptly the electric 
lighting of the boulevards. At weak points of the 
sector it was considered sufficient to put up rotary 
transformers, worked by means of the power trans- 
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mitted by continuons currents from the St.-Ouen 
works. 
The Société d’Eolairage et de Force has now com- 


menoed to adopt another system. It has undertaken 
the transmission of energy by diphased currents, 
using the alternators of Hutin and Leblanc and the 
special transformers of the same makers, The eleo- 
trical energy supplied to the Nord and La Chapelle 
Railways is thua transmitted. We have seen that a 
similar trial of this mode of transmission has been 
made at the central station of the Rue du Faubourg 
Saint-Denis. 
( То be continued. ) 


THE ELECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL INDUSTRIES OF EU- 
ROPE. 


BY JOHN B. O. KERSHAW, Р. I. C. (LONDON). 


Chapter XX.—The Electrolytio Tin Industry. 


The extraction of tin from its ores by electrolytic 
methods has not yet been attempted on an induse- 
trial scale, though several patents have been filed 
relating to apparatus and processes for effecting suoh 
extraction. The eleotrolytio tin industry is at pres- 
ent confined to the recovery of the tin from tin scrap, 
апа to the production of pure tin from raw tin by an 
electrolytio refining process, similar to that used for 
copper. 

The recovery of tin from tin sorap is one of those 
operations for which electrolysis seems to have been 
apecially designed, and one would expect in these 
modern days, when the profitable utilization of oity 
refuse is considered a subject of primary importance, 
that any feasible process would meet with enormous 
success. This is however not the case. Many pro- 
сенхеч have heen patented for the electrolytio treat- 
ment of tin scrap, and some of these are now work- 
ing with successful results in Germany and Franoe, 
but the number of such works is much more limited 
than one would bave expected, and the diffioulty of 
obtaining large quantities of the raw material at 
reasonable rates hampers the growth of the industry. 
Tiu scrap contains from 3 to 9 per coent. of tin, the 
average amount of tiu present being 5 per cent. 
Thus in order to obtain one ton of tin from this eorap, 
efen supposing the whole of the tin is recovered, 20 
tons of sorap must be dealt with, and where the col- 
lection and delivery of the scrap at the eleotrols tio 
works costs $6 to $7 per ton (as in some places is 
the case) the recovery process is burdened with а 
very heavy charge. In some localities, however, the 
sorap cau be collected and delivered for treatment at 
one-tenth of this cost, and in such places, and es- 
pecially in localities where other manufactures lead 
to the production of great quantities of clippings of 
tin plate, the electrolytic recovery processes have 
every chance of success. Three processes аге at work 
and these may now receive brief description. 

Iu Germany, Borchers states that several firms are 
recovering tin from tin sorap by eleotrolytio methods, 
though he does not specify names or localities. I¢ is 
interesting to note that much scrap is being shipped 
to Europe from Baltimore, and it is probable that 
part of the supply of these German works is drawn 
from this source. The firm of ‘‘ Goldschmidt п. Cie 
of Essen а. d. Ruhr was the first in Germany to 
attempt the recovery of tin on a commercial soale. 

No details have been published concerning the 
process used in the majority of these works, but it is 
most probably that patented by Gutensohn and fur- 
ther improved by Siemens & Halske, while in the 
case of one works in Berlin tbe apparatus and pro- 
cess patented by Smith is stated to be used. The 
principle of both Gutensohn's and Smith's process is 
the same. The tin sorap is packed into baskets made 
of wooden laths holding each about 140 Ibs., and is 
used as anode in a oell containing dilute sulpburio 
acid as the electrolyte, and plates of tinned oopper 
as the cathode. The acid of course attacks the iron 
as well as the tin of the tin sorap, but only the latter 
metal is deposited at the cathode, and when the acid 
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has become saturated with iron, it is run off and 
worked up for ferric sulphate. Acoording to Smith, 
and Siemens & Halske, an EMF. of 1.9 volte suffices 
to provide the necessary ourrent density; and а our- 
rent efficiency of 50 per cent. is obtained. The re- 
mainder of the current is lost, owing to the conour- 
rent action upon the iron of the anode material. 

In France the recovery of tin from tin sorap is 
effected by a process in which caustic soda solution is 
used as the electrolyte. The advantage of this sol- 
vent is that it acts only on the tin, and the iron re- 
mains unattacked in the baskets containing the anode 
material. The disadvantages are that heat must be 
applied, otherwise only oxygen will be produced at 
tbe anode on passage of the current, and that 10 per 
cent, of tin remains in the electrolyte as sodium 
stannate, and cannot be deposited at the cathode by 
the current. The solution used in this process is 
stated to be a 10 per cent. caustic soda solution oon- 
taining a definite proportion of common salt. 

In England, Smith's process is stated by Ahrens 
to be at work, and in 1896 a company was registered 
for operating the process patented by Claus, In this 
process, tin sorap or апу alloy of tiu is used as anode 
material in an electrolyte containing alkaline sul- 
phides. Sodium sulpho-stannate i8 formed, or the 
corresponding potassium or ammonium salt, and the 
deposition of tin from this solution is easily effected. 
The iron remains undissolved, and as the electrolyte 
requires heating during the electrolysis, the process 
closely resembles that in which oaustio soda is used 
as the solvent. 

The writer has written to Mr. Claus to inquire how 
this company is progressing, and learns that the 
plans are now completed for the commencement of 
operations upon an industrial scale, and that the 
process will shortly be at work. 

The onlv factory known to the writer in which 
raw tin is refined electrolytically is that of Messrs. 
T. Bolton & Sons, Churnet Valley, Staffordshire, 
England. The raw tin is cast into plates suitable 
for use as anodes, and is placed in electrolyzing vats 
containing dilute sulphuric acid. А high ourrent 
density is employed, and a very rough orystalline 
deposit of tin obtained at the cathode. The crystals 
can easily be detached, and are washed, dried and 
melted in order to prepare ingots of pure tin, which 
are used to coat with tin some of the classes of tele- 
graph wire prepared by this firm at their wire-draw- 
ing works in the same neighborhood. 

The cost of the energy required to produce one ton 
of tin by these processes can easily be calculated by 
means of the electro-chemical equivalent for tin, and 
the data already given. Taking an EMF. of 1.9 
volts (for the sulpho-stannate solution this would 
probably be reduced) and a current efficiency of 50 
per cent., the EHP. requisite to produce one metric 
ton tin per 24 hours will be: 


1,000 x 1,000 x 1.9 x 100 


.000,309 x 60 x 60 x 24 X 735 X 50 


Taking the cost of the EHP. bour at $.002, the cost 
of the electrical energy necessary to produce a metrio 
ton of tin from tin scrap or any alloy of tin, will be, 
193.8 x 24 X .002 = $9.30. | 

1% is thus apparent that if the raw material can be 
delivered at a reasonable cost at the works, the pro- 
cesses can be conducted with some degree of success, 

Other processes have been patented for the re- 
covery of tin from tin sorap—as for example that of 
Vortmann & Spitzer, a fusion process, and that of 
Borchers in which an electrolyte containing sodium 
chloride is used, but the writer is not aware that 
these are being worked upon an industrial scale, and 
therefore a description of them cannot be included 
in this series of chapters. 

The future of the electrolytio tin recovery pro- 
ceases would appear to depend entirely upon the 
facilities offered for the collection of tin scrap ata 
low cost, and it is possible that in the future, when 
ghe collection and utilization of city refuse is placed 


upon а more scientific basis than is at present the 
case, the industry will develop into one of oonsid- 
erable importance.* 


A TRIUMPH OF SCIENCE. 


The following account of a method for liquefying 
hydrogen, which recently appeared in the New York 
Sun, will be interesting to many of our readers : 

LONDON, May 13.—The latest triumph of soience 
—the liquefaction of hydrogen—has been briefly 
announced in the Sun’s cable despatobes. There is 
already a controversy as to where the credit belongs 
for first bringing into control this last and most 
fugitive of the elements. The Polish scientist 
Olszewski forestalled the discovery a year or two 
ago by determining aoourately the oritioal tempera- 
ture and boiling point of hydrogen, but he did not 
succeed in reducing the gas to liquid form in a 
really practical way, so that it oould be examined 
and its properties tested. This bas now been done 
for the first time by Prof. Dewar, and most interest- 
ing are the discoveries which are certain to develop 
from experiments made at the inoonceivably low 
temperature of minus 205° centigrade. This is 
within twenty or thirty degrees of absolute zero, 
and is a point or condition in which matter under- 
goes astonishing changes in all its characteristics. 

Prof. Dewar explained his latest researches at a 
meeting of the Royal Society this week, and his dis- 
closures were received with extraordinary interest. 
Two or three years ago Prof. Dewar showed that a 
jet of hydrogen could be used to cool bodies below 
the temperature that could be reached by the use of 
liquid air; but all attempts to collect the liquid in 
vacuum vessels failed. The type of apparatus ured 
in these experiments worked well, and it was there- 
fore resolved to construct a much larger liquid-air 
plant, and to combine with it circuits and arrange- 
ments for the liquefaction of bydrogen. On Tues- 


day a start was made with hydrogen cooled to —205° - 


centigrade, and under a pressure of 140 atmospheres, 
escaping continuously from the nozzle of a ovil of 
pipe at the rate of about ten or fifteen cubic feet per 
minute, in а vacuum vessel, double silvered, and of 
special construction, all surrounded with a space 
kept below —200° centigrade. Liquid hydrogen 
began to drop from this vacuum vessel into another, 
doubly isolated by being surrounded witb a third 
vacuum vessel. In about five minutes twenty cabio 
centimeters of liquid hydrogen were collected, when 
the hydrogen jet froze up from the solidification of 
air in the pipes. The yield of liquid was about 1 
per cent. of the gas. Five gallons were produced in 
an hour. Hydrogen in the liquid condition is clear 
and colorless, showing no absorption spectrum, the 
meniscus being as well defined as in the саве of 
liquid air. 

The liquid must, in Prof. Dewar’s opinion, have 
a high refractive index and dispersion, and the den- 
sity must be in excess of the theoretical density— 
0.18 to 0.)2— which we deduce respectively from the 
atomic volume of organic compounds and the limited 
density found by Amagat for hydrogen gas under 
infinite compression. Prof. Dewar’s old experiments 
on the density of hydrogen in palladium gave a 
value of 0.62 for the combined body. Not having 
arrangements at hand to determine the boiling point, 
he made two experimenss to prove the excessively 
low temperature of the boiling fiuid. In the first 
place, if a long piece of glass tubing, sealed at one 
end and open to the air at the other, is cooled by 
immersing the closed end in liquid bydrogen, the 
tube immediately fills with solid air where it is 
cooled. The second experiment was made with a 
tube containing helium—a rare gas whioh has 
hitherto resisted all attempts to effect its liquefac- 
tion. Two years ago, arguing by analogy of the 


* The writer bas recently learnt that in sume large t 
old tins are being collected and sold for the Шак 
of box clips. This method of utilization will, of courge 
tend to prevent the extension of the recovery proc , 


molecular weights of fluorine and oxygen, Prof, 
Dewar suggested that the volatility of bydrogen and 
helium would probably be found close together. A 
specimen of helium which had been extracted from 
Bath gas was sealed in a bulb with a narrow tube 
attached, and was placed in liquid bydrogen, when 
a distinot liquid was seen to condense. 

From this result it would appear that there can- 
not be any great difference in the boiling points of 
belium and hydrogen. All known gases have now 
been condensed into liquids which сап be manip- 
ulated at their boiling points under atmospheric 
preasure in suitably arranged vacuum vessels. With 
hydrogen as a cooling agent we shall get within 20° 
or 30? of the zero of absolute temperature. No one 
oan predict the properties of matter under zero of 
temperature. Faraday liquefied chlorine in the year 
1893, Sixty yeats later Wroblewski and Olszewski 
produced liquid air, aud now, after fifteen years’ 
interval, the remaining gases, hydrogen and belium 
appear as statio liquids. 


A SPECIAL PRIZE OFFER. 


Theses Competition for Students. 


We take pleasure in announcing to the students 
who are taking the electrical engineering course in 
the various Universities of this country that we have 
decided to award prizes for the most meritorious 
theses sent us by students graduating this year, as 
follows: First prize, $25; second prize, $15; the next 
three best theses to receive honorable mention witha 
а year’s paid subscription to ELECTRICITY. 

The conditions of the competition will be as fol- 
lows: Competing theses shall be sent in anonymously 
indorsed on the outside ‘‘ For Electricity’s Thesis 
Competition.“ Each thesis should be either accom- 
panied or followed by а sealed envelope containing 
the anonymous or assumed name under which the 
thesis was sent in as well as the correct name and ad- 
dress of the author and the name of the University 
or College he represents. These envelopes will not 
be opened until all the theses submitted have been 
carefully examined and those deserving of prizes se- 
lected. Each of these envelopes should also contain 
a note from the Professor of Electrical Engineering 
of whatever University the student is attending, 
stating that the candidate is eligible to enter the 
competition. | : | 

The merit of the various theses submitted will be 
judged by the editorial staff of ELECTRICITY, assisted 
by any outside experts it may be deemed advisable 
to call in. 

The theses will be graded according to their appar- 


ent permanent value for the advancement of practice - 


or theory in electrical engineering. No thesis whiob 
has previously been published in full or in substance 
will be eligible for the competition, and whenever in 
a thesis it is found necessary to quote an authority 
oredit must be given. 

The two theses awarded first and second prizes 
will appear in the columns of ELECTRICITY duly 
oredited to their respective authors, as also those re- 
ceiving honorable mention. The right 1s reserved $0 
reject all these submitted in саве none is found 
worthy of a prize. 

All theses awarded either a prize or honorable 
mention are to become the property of ELECTRICITY, 
although all drawings will be immediately returned 
after publication as well as those theses receiving 
neither prize nor honorable mention. | 

We make this announcement at the present time 
80 as to give the students who desire to enter this 
competition ample time to prepare creditable pa- 
pers. No definite time is specified as to when all pa- 
pers should be in, but if possible we would like to 
have them all on band by August 1. 

If the conditions of the competition аз set forth 
above are not perfectly clear, we will be pleased to 
answer any inguiries relating to this matter. 
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LEGAL NOTES. 


Messrs. Enricht and Hirsch, promoters of the 
Canon City & Cripple Creek Electric Railroad Com- 
pany, who were arrested at the instance of some of 
the directors of the company on the obarge of em- 
bezziement, and who have been adjudged not guilty, 
state that they intend to proseoute their acousers. 
Mr, Euricht publishes the following statement in the 
Florence, Col., Refiner: ‘‘ We will each bring suit 
in the sum of $200,000 against the direotors of the 
Canon City & Cripple Creek Eleotrio Railroad Com- 
pany, including Mr. J. B. Orman of Pueblo. Our 
attorneys Mesers. Thomas M. Patterson and J. Н. 
Maupin, are preparing the papers in the case now. 
We being residents of another State, suit wilh be 
brought in the United States Court of Arapahoe 
county.” Messrs. Enricht and Hirsch will also, it is 
said, ask for the appointment of a receiver for the 


company. 

After heari' g argument on а rule to show oause 
why a writ of certiorari should not be issued, carry- 
ing to the Sapreme Court the action of the oity 
council of Atlantic City, N. J., in awarding a five- 
years’ lighting contract to John H. Rothermel of 
Reading, Pa., Justice Garrison decided to grant the 
writ, making it returnable in June. The ground on 
whioh the writ was asked for and granted was that 
the bids were irregularly received. There are several 
other reasons to be advanced at the fival beariny. 

At a orossing of an electric railroad and a steam 
railroad, the latter is held, iu New York & G. L. R. 
Co. va. New Jersey E. R. Co., (ЇЧ. J.) 38, L. R A. 
516, to bave the right of way and the right to run 
at as high a rate of speed ағ it chooses, while the 
eleotrio oump any is subject to the rule applicable to 
other travelers on a highway requiring them to look 
and listen for an approaching train. 

In the United States Court at Macon, Са,, on the 
14tb inst., Judge Speer passed an important order 
with reference to the sale of the eleotric light plaut 
of the Macon Gas Light & Water Company. Instead 
of allowing the plant to be sold to the Macon & 
Indian Spring Street Hailroad Company for the 


$40,000 which that company offers, the judge orders 


it sold to the highert bidder iu frout of the court 
house door on May 31, and no bid to be considered 
if less than $40,000. 

The Mutual Eleotrio Light Company of San Fran- 
сікоо, Cal., has asked for а mandate of the cours to 
compel the Supervisors to aocord to the compauy 
equal advantages with its rival, the San Francisco 
Gas & Electric Light Company. The complaint 
alleges that the Mutual Company has applied for per- 
mission to erect poles in order that the necessary 
wires may be stretobed, but that the Supervisors 
have failed to respond to the petition one way or 


another; that the yearly contract for lighting strects 
and public buildings will be let in July; that the 
plaintiffs are prepared to furnisb light at rates that 
would save the city $40,000, but that they are pre- 
vented from doing this publio service because the 
Supervisors have failed to grant permission for the 
erection of the necessary poles. 


Judge Shipman of the United States Circuit Court 
of Appeals for the Second Circuit, New York, has 
banded down а decision in the case of the Sprague 
Electrio Railway & Motor Company against the 
Union Railway Company. The oase was first 
tried in the Cirouit Court for the Southern District 
of New York, the appeal beiug taken from that 
oourt's decision, which adjudged that the defendants 
bad infringed claims 2, 6 and 9 of Letters Patent 
No. 824,892, dated August 25, 1895, and issued to 
Frank J. Sprague, for an improved eleotrio railway 


motor. The defendants’ motor ія made in acoord- 
anoe with Letters Patent No. 646,560, dated Septem- 
ber 17, 1895, and issued to Sidney H. Short. Judge 
Shipman held that the Circuit Court's decree should 
be modified, with costs of the Court of Appeals to the 
appellants, by limiting the infringement and the 
accounting to claims 2 and 6, and the case is re- 
manded to the Circuit Court, with directions to enter 
а modified deoree in accordance with the foregoing 
opinion, with costs of that court. 


Judge Townsend of the United States Distriot 


Court at New Haven, Conn., on the 19th banded 
down a decision in the oase of the Eleotrio Car Com- 
pany of America and the Thomson-Houston Company 


against the Hartford & West Hartford Railroad Com- 
pany. The plaintiffs claimed an infringement of 
patent on a controlling switoh for electrio motors. 
The decision orders an injunction and an accounting. 


SOCIETY NEWS. 


American Inatitute of Electrical Engineers. 

At the annual business meeting of the Institute 
held on the 17tb inst., briefly noticed in our last 
issue, the annual report of the council was pre- 
sented, inclading the financial statements of the 
treasurer and secretary. Offloers of the Institute 
for the ensuing year were elected as follow:: 

President—A rthur E. Kennelly. 


Vioe-President:i—Rober$ B. Owens, William 
Stanley, Cary T. Hutchinson. 
Manazers— Herbert Lloyd, Samuel Sheldon, 


George F. Sever, Charles P. Steinmetz. 

Seoretary— Ralph W. Pope. 

Treasurer George A. Hamilton. 

At the meeting of the Executive Committee, the 
following associate members were elected : 

Felix Louis Cadou, Washington, Ind. 

Thomas Dempster, Sohenectady, N. Y. 

Paul Letheale, Electrical Eogineer, commissioned 
by French Government, Soheuectady, N. Y. 

Livingston Johnson, Jr., Islip, N. Y. 

Howard Joslyn, Seattle, Wash. 

James J. Mahony, New York City. 

Irving A. Taylor, Brooklyn, N. Y. 

Wallace Rupert Turnbull, East Orange, N. J. 

James H. Winfield, New Glasgow, N. S. 

Fred W. Wood, Los Angeles, Cal. 

The followiug associate members were transferred 
to membership : 

E!waid Burch, Minneapolis, Minn. 

G. A. Redman, Rochester, N. Y. 

L. S. Boggs, Ogden, Utah. 

Gustave J. Fischer, Sydney, N. S. W. 

James B. Scott, Baltimore, Md. 


The New York Electrical Society. 


The anuoal meeting for the election of officers of 
the New York Electrical Society will be beld in the 


Concert Room, Madison Square Garden, on Thurs- 


day, Мау 26. nt 8:15 P. M. 

At 8:30 Prof. Sidney H. Short will leoture on 
„The Outlook fur Heavy Electric Traction." Prof. 
Short bas devote! himself for many years past to the 
subject of Electric Traction, and bis work constitutes 
some of its mo+t interesting chapters. On this occa- 
sion the lecture will be illuatrated not only by lan- 
tern slides hut by kinetoscope and will serve as a 
complete summary of the situation. 


The Trans-Mississippi Exposition. 


The great fair bearing this title will open at Omaha, 
Neb., at noon June 1. A parade. for which great 
preparation is making, will precede the exercises at 
the Exposition baildings. Precisely at noun Presi- 
dent MoKinley will be placed in telephonic oonneo- 
tion with the officials of the Exposition and bis mes- 
sage will be read before the assembled people on the 
grounds. The President will touch the button that 
will start the Exposition machinery in motioa. 
From all a»counts the Exposition will be one of the 
finest displays of the kind seen in the United States. 
A great deal of attention has been given to the 
electrical department, under the supervision of Prof. 
R. В. Owen, who has labored incessantly for several 
months to make it fully representative of the eleo- 
trical industry in its scientific as well as its mechan- 
ical developments. Mr. Luther Stieringer has had 
control of the electric illumination of the buildings 
and grounds, and is said to bave surpassed all his 
previous efforts in the effects produced. 


CANADIAN NOTES. 


A deputation from the oity of London, Oant., has 
been in Ottawa to ask the Domiuion Government to 
grant a bonus of $100,000 to aid the construction of 


the proposed electrio railway from London through 
Stratford, Arcona and Thedford, connecting with the 
Canadian Pacifio aud Grand Trank railways. 


The Eugene F. Phillips Eleotrical Works of Mon- 
treal have been awarded the contract to supply all 


the trolley. bond and feed wire required in the oon- 
struction of twenty-five miles of eleotrio railway at 
Jamaica, W. I 


The shareholders of the Hamilton, Grimsby & 
Beamsville Eleotrio Railway of Ontario held their 
quarterly meeting recently. The quarterly finan- 


cial statement showed an increase of 10 per cent, in 

gross earnings over those of the corresponding period 

last year. The directors were empowered to issue 

debentures to pay off the floating debt of $20,000. 

The present debenture debs of the road is $85,000, 
sable in thirty years. 


The British Columbhi1 Eleotrio Railways Company 
of Victoria, B. C., are having installed a complete 
plant for developing the water power at Goldstream, 
for operating the street railway and tne electrio 
light plant. The work is being done under contraot 
by Hasson & Hunt, mechanical engineers, of San 


Franoisoo, Cal., and the plant is expeoted to be in 
operation by midsummer. The power bouse will be 
stationed at Goldstream, about twelve miles from 
Victoria. The contracts for the electrical and by- 
draulio machinery have been closed, and the con- 
struction is beipg pushed with rapidity. The electri- 
cal apparatus will be of the Canadian General three- 
phase ty pe, using rotary converters and transformers 
to distribute over tbe line as the two-pbase with 
a capacity of 11,000 volts. Two Pelton water wheels 
will be used, with 4 capacity of 600 horse power 
each, delivering 1,000 borse power in Victoria. 
Provisioa is also being made for 600 additional horse 
power if required. The power delivered in Victoria 
will be cufticient to operate the street railway, elec- 
trio lighting system. commercial and municipal, and 
also to furnish considerable power for the operation 
of stationary motors for manufacturing purposes, 
elevators, eto. 
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THE NEWS. 


What is Going On in the Electrical World. 


STREET RAILROADS. 


Argos, Ind.—An effort is to be mae to complete the 
electric railway between Argos and Danville this sum- 
шег. The line will touch Bourbon, Lake Maxinkuckee 
and Winamac. Dr. Sears, of Plymouth, is at the bead of 
the enterprise. 


Atlantic City, N. J.—'' Wars and rumors of wars,” 
says the ''Atlantic City Review," ‘‘have no effect 
upon the trolley interests in this State. That syndicate 
having the heavier purse takes the franchise, how- 
ever, and the one now operating in Camden, with 
its $3,000,000, soon will possess all the roads necessary 
to make connection with Atlantic City. But this con- 
cern was foxy; it will not file its papers of incorpora- 
tion until after it has an option on u necessary territory 
for the advancement of its system." 


Boston, Mass.—The committee on street railways of 
the Legislature will report & bill embodying substan- 
tially all the recommendations of the special committee 
on the relations of street railways to cities aud towns, 
except the recommendation thatthe tracks should be 
owned by the municipality. An important section is 
that the corporation tax shall be distributed where the 
track is located instead of where the owners of the 
stock live. 


. Chicago.—It is said that when the Illinois Central 
Railroad Company substitutes electricity for steam on 
its suburban lines in this city it will adopt tbe gravity 
system for stopping and starting trains. By this system 
the tracks are elevated at all stations, giving a suitable 
grade, the trains standing at stations with brakes. 
Upon receiving the starting signal the motorman re- 
leases the brake, and the train starts by force of gravity. 
Approaching the next station when the train meets the 
incline the motorman throws off the power. The train 
loses its momentum and is brought toa standstill at the 
station by the brakes.— The Soutb Side Elevated is now 
operating one-half of its cars by electricity. 


Cooperstown, N. Y.—Ground has been broken and 
the work begun of building the first five miles of the 
trolley road known as the Greene County Traction Com. 
pany line. The ties and poles have been distributed 
along the route through to West Coxsackie. The road 
will ran from Coxsackie to Middleburg, through Green- 
ville, Oak Hill, Durham and a branch to Windham in 


the Catskills. The purpose of the road is for freight 
and passenger traffic. 


Dover, Del.—The Senate has passed a bill requiring 
trolley companies to deposit $500 per mile before com- 
mencing to build their roads. The trolley roads are to be 
permitted to occupy public ronds by obtaining the con- 
sent of the local authorities, and grade crossings are per- 
missible where they are unavoidable, 


Greenville, S. C.—J. A. McCullough, attorney, rep- 
resenting himself and others, bas applied for a franchise 
to build a street railway in this city. The council 
granted an option of sixty days to the petitioners in 
which to give a guarantee that the road will be built. 


Jersey City, N. J.—The North Jersey Street Railroad 
Company has issued its rates for special cars in anticipa- 
tion of the opening of the trolley party season. There 
are a large number of places within the trolley area 
extending from Jersey City towards all points of 
the compass, and trolley parties have therefore a variety 
of routes to choose from. 


Lansing, Mich.—The directors of the Lansing. Dexter 
& Ann Arbor electric road met here on the 17th inst. 
and placed more of the 4250.000 stock. Arrangemen*s 
are about completed for commencing work at this end 
of tbe line within a fortnight. 


Lockport, N. Y.—The Lock City Electric Street Rail- 
way will be sold under mortgage foreclosure proceed - 
ings at the Niagara County Courthouse in this city on 
June 8. The sale will be conducted by Frederick 
Charmann of Niagara Falls. Thesale will probably he 
a simple formality to clear the title to the road and 
equipments, as it is ssid the road is already practically 
tbe property of the Ely syndicate. which will operate 
the electric railway system between this city. Buffalo 
and Olcott. А 


Marion, Ind.—The Indiana Traction Company. 
building an electric line from Marion to Elwood via 
Alexandria, has secured the right to operate over the 
lines of the Elwand Street Railway Company. It was 
a coup on the rival line, the Union Traction Company. 


Norwich, Conn.—&X huge trollev enterprise is re- 
porfed that involves & continuous line between Nor- 
роти and Warcester. running Almost parallel with the 
Norwich and Worees‘er steam railroad. It will require 

je co-working of fiva companies, three in Connecticut. 
and two in Massachusetts, One of the companies is 
about to build a link of the proposed line from Putnam, 
Conn., to East The mpson, Conn., under an existing 
charter. and the plans have heen drawn for the rest. of 
the line in Connecticut. sud petit: ns filed in Massachu- 
getts. 

Oxford, Masa — The gelectmen have granted a fran. 
chise to the Worcester & Webster Street Railway Com- 
pany ta run their cors through Oxford en rante. The 
company wil] hnild ita power hanse near Carbuncle 
pond in Oxford, which is a place convenient to the 
whole road. 


Rochester, N. Y.— It is understand that arrangements 
have heen made for hnilding the leng talked of electric 
railway that ia to connect Sodus Point with this city. 
Charles Van Vorhis, Ira Lnddington and James C. 
Tone of Rochester have held a conference with the 
businesa men of Sodus with the result that they have 
heen able to announce that the road would surely be 


built. 


Sedalia, Mo.—The Sedalia Electric Railway & Light 
Company on the 17th inst. disposed of its entire plant to 
an Eastern syndicate for $350,000, and F. W. Child of 
New York bas been appointed genera] manager, with 
headquarters in Sedalia. The electric railway owns 
fifteen miles of track, one park ot 40 acres and another 
of 130 acres. while the lighting plant operates 100 are 
and 200 incandescent lights. Extepsive improvements 
are to be made at once. 8 


Springfield. O.—B. V. Randalls and Herbert Forgy, 
of New Carlisle. have heen looking over the ground, 
accompanied by the county commissioners, with the 
view of building an electric road from St. Paris via 
New Carlisle to Dayton. 


St. Louis.—The Broadwav cable road is, it is said, to 
be converted into an electricline if the company suc- 
ceeda in getting a franchise from the council for certain 
proposed extensions of the line. 


Staunton, Va.—A syndicate of widely known profes- 
gional and business men propose to develop the Sea- 
wright Spring property bv erecting а sanitarium,and 
hotel on the grounds and making the place generally 
attractive. An electric road will be built to establish 
connection with the main lines of travel. It is expected 
that a meeting of the men composing the syrdicate 
will be held at Staunton the latter part of this month. 


LIGHTING PLANTS. 


Bay City, Mich.—The electric light committee of the 
council has been instructed to see what can be done 
toward improving the city's commercial lighting plant. 
Superintendent Cornish recommends the purchase of 
another incandescent dynamo, ап exciter aud a switch- 


board. 

Bellaire, Mich.—The village council has taken action 
looking toward the establishment of an electric light 
plant. 

Brooklyn, N. Y.—Bids wil! he opened at the office of 
the Department of Public Buildings, Lighting and 
Supplies, 346 Broadway, on May 31, for furnishing, 
operating and maintaining electric lamps for the year 
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Vot. XIV No. 20 


1898, for lighting such of the streets. parks and public 
poe in the borough ot Brooklyn of the city of New 

ork as may be determined upon by the commissioner 
of public buildings, lighting and supplies after the 
estimates are opened.—Vice-President Corbin, of the 
Manbattan Beach Hotel & Land Company, limited, 
has been informed officially by the Government author: 
ities in charge of the harbor and its defenses that no 
order had been, or would he issued requiring the extin- 
guishment of lights at night in the hotels or residences 
on the shores of New York Bay. 


Charlotte, N. Y.—Thbe board of trustees has fixed 
June2 as the date for opening bids for the sale of $35,000 
worth of bonds to be irsued for the purpose of putting 
in an electric light plant and waterworks. The light 
bonds, amounting to $10,000, will be made separate from 
the waterworks bonds. 


Chicago.—The Chicago Edison Company will soon 
have control of the entire lighting business of the city. 
For some time negotiations have been in progress to 
consolidate the eleven independent concerns under the 
Commonwealth Electric franchise which a few months 
ago was purchased by the Chicago Edison people. Itis 
not part of the programme to merge any of the outside 
companies into the Chicago Edison, but to form an еп- 
tirely new corporation. This new corporation, however, 
will be as much under the control of the Chicago Edison 
Company as if it were a part of it. 


Huron, O.—The village council has set June 20 as the 
date for awarding the contract for the construction of 
the electric light plant. 


Huntsville. Ala.—The new power-house of the Hunts- 
vil'e Electric Compauy will be completed June 1. The 
capacity of the old plant has been necessarily doubled, 
the company having secured a contract from the city to 
furnish a double number of electric arc lights. | 


La Grange, Ind.—Judge Wilson has issued an order 
requiring the court rooms to be lighted by electricity. 


Mitchell. S D.—The electric light plant was totally 
destroyed l. fire on the evening of the 15th inst. The 
estimated loss is $7,000, with no insurance. Mr. Clem- 
enger, tbe « wner, says he will rebuild immediately. 


Milwaukee, Wis.—Sealed proposals will he received at 
the office of ie Board of Public Works, this city, until 
Thursday, June 2; at 10:30 o'clock А. M. for furnishing 
all the materials and doing all tbe work necessary and 
required to «eustruct and install an electric lieht and 
power plant iu tbe Public Library and Public Museum 
bnilding in the city of Milwaukee. according to plans 
aud specifications on file in the office of the board. 


New Haven, Conn.—Mayor Baker of Providence 
visited this ci' y last week to investigate the lighting 
system. Не is on я trip through New England collect- 
ing statinti K on the cost of lights iu different cities. 


Provid: псе. R. I.—The directors of the Narragansett 
Electric L'gliting Company, after due consideration of 
the proposition presented by the city council committee 
on underg'eund wires, рате practically decided to agree 
to the provisions of tbe cit measure providing for plac- 
ing the wires underground. 


Quincy. Ill.—At a recent meeting of the city council 
J. C. Hubinger, of Keokuk, was granted franchises for 
gas and steam beating and electric lighting. He was 
recently granted a franchise for an electric line of 
street cars in the city, and the last two franchises were 
granted upon the condition that he shall carry out his 
contract with thecity for building the electric street 
car line. The heating franchise is granted for thirty 
and the electric lighting for twenty years, and he is 
allowed sixty days for accepting the ordinance and is 
required to commence the work ninety days thereafter, 
He is bound to give greater facilities and cheaper rates 
for electric lighting than now exist in the terms ot 
the two established companies in the cities. 


San Bernardino, Cal.—The local correspondent of the 
Los Angeles ''Herald"' writes to that paper that 
there is à new system of furnishing the incandescent 
light that is said to be much cheaper than the present 
one, aud capitalists have been here to investigate the 
chances for putting in such a plaut in this city. While 
not giviug out their plans for publication, yet they 
seem to think this an excellent place to locate such an 
establishment." 


Syracuse, N. Y.—About 100 lights are to be added 
under the new law to those already in operation. This 
adds $10,000 to the lighting fund, which is now $100,000 
It is said that the Syracuse Gas Company will compete 
for these new lights. 


Trenton, N. J.—The Governor has signed th ispi 
Electric Pole bill, which legalizes 5 
municipalities to electric light companies. The bill 
was subject of much discussion before the Legislature 
and its opponents claimed that it conferred upon electric 
light companies power to plant poles wherever they 
pleased. The Governor maintained that it does not 
extend апу privileges not contained in the original 
franchises. 


MANUFACTURING, ETC. 


New York.—We learn from the '' N. Y. іар” 
that the Sprague Electric Company, of NC 
street, has just shipped an immense quantity of elec- 
trical material to London, Liverpool, Hamburg, Rotter- 
dam and other European cities. Over $12,000 worth 
went to London, $20,000 worth to Hamburg, $9,000 worth 
to Rotterdam, while over $66,000 worth was for Buenos 
Ayres, The Sprague Company has just shipped to Lon- 


don an automatic elevator which was constructed for 
the Grosvenor square residence of Mrs. Caroline Astor 
Haig, formerly Mrs. Coleman Drayton. It was shipped 
by the Wilson line, and is now being putin the house, 
Mr. Sprague secnred the contract against keen compe. 
tition from the English engineers. Every particle of 
the equipment, car finish, ropes and all, was made in 
this country. The elevator has the same control system 
as will be used in the elevators which the Sprague Com- 
pany will construct for the Brooklyn elevated railroads, 


Philadelphia.—The ordinance giving the United 
States Time & Weather Service Company permission to 
erect meteorological and time columns in this city and 
to connect them with underground wires has been re- 
ferred to the electrical committee by the sub-committes 
without any recommendation, and on motion the 
measure was laid aside. | 


Pittsburg, Ра. — The Commercial Gazette” states 
that an important enlargement is about to be made to 
the atc lamp department of the Westinghouse Electric 


& Manufacturing Company at East Pittsburg. 


TRANSMISSION PLANTS. 


Marysville, Cal.—An experiment concluded here by 
Dr. F. A. C. Perine of Stanford University, for utilizing 
the electrical power line of the Yuba Power Company 
from their power-house to Brown’s Valley, a distance of 
ten miles, has resulted in demonstrating that 36.000 
volts may be transmitted over a copper wire using glass 
insulation against 16,000 which has been the maximum 
in practice in power transmission heretofore. The re- 
sult of the experiment will be to effect a saving of half 
the cost of wire in the construction of electrical trans- 
mission plants in future. The exact loss in transmission 
of this high current has not as yet been made known. 


COMPANY MATTERS. 


Albany. N. Y.—Ata meeting of the directors of the 
Albany, Helderberg & Schoharie Electric Railway Com- 
pany, held here lately, measures were taken to adjust 
the differences that had arisen in the company, and it 
is probable that the construction of the road will be 
proceeded with. The Express states that a Mr. 
Burgett of Boston, and Mr. Schermerhorn of New York, 
who are backing the company financially, are satisfied 
that the preject will succeed now that the differences 
have been amicably settled. It will cost $1,250,000 to 
construct the road. The road will be about 44 miles in 
length if it is continued to Middleburg—five miles be- 
youd Schobarie. 


Binghamton, N. Y.—The stock of the Binghamton 
Gas & Electric Company, valued at $300,000, has been 
transferred to E. C. Brown, of New York, who pur- 
chased the plant for Emerson McMillin & Co. of that 
city. William G. Phelps, who held a controlling inter- 
est in the concern, conducted the negotiations prelim- 
inary to transferring the plant to the New York 
owners. 


Montpelier, Vt.—A committee appointed by the 
Montpelier hoard of trade and the owners of the charter 
of the Mad River Valley Electric Railroad have taken а 
trip over the projected route and conferred with the 
people in the various towns interested in the enterprise. 
The incorporators already have 200 shares subscribed. 
The road would open up a large lumbering and farming 
country and there are valuable soapstone quarries along 
the route. The charter members of the railroad are H. 
O. Ward of Moretown, T. J. Deavitt of Montpelier, F. 
С. Kennedy, J. J. Flynn, A. О. Humphrey of Burling- 
ton. 


Philadelphia.—Tbe directors of the Citizens’ Street 
Railroad Company of Indianapolis met in this city on 
the 14th inst., and re-elected W. W. Kurtz vice- president, 
and W. K. Mulholland of Indianapolis secretary and 
treasurer. No nomination was made for president. 
The board meet again on the 10th of June, 


Sandusky, O.—L. S. Baumgardner, receiver of the 
Put-in-Bay Water Works, Light & Railway aed pag 
has applied to the United States Court at Toledo for 
leave to lease the railway property by public outcry. 
The lease is to be from June 1 to October 1, the lessee to 
put the property in proper shape and make necessary 
repairs and improvements at his own expense, such Te- 
pairs and improvements to become the property of the 
company. 


Troy, N. Y.—It is stated that the directors of the 
Troy City Railway Company and those of the Albany 
Railway Company have under consideration a proposi- 
tion fur the consolidation of the roads. Tho proposition 1$ 
understood to have originated in Albany, and, while it 
has not met with positive approval here, is said to have 
the sanction of many stockholders. The argument 15 
advanced by those favoring the scheme that such & 
combination would reduce operating expenses ап 
facilitate travel between Troy, Lansingburgh, Cohoes, 
Waterford, Watervliet and Albany. 


ELECTRICIANS IN THE WAR. 


At Cincinnati, T. C. Haston, a civil engineer, and W. 
M. Goodale, au electrical engineer, have recruited а 
company ofelectricians, linemen, telegraph operators 
and other skilled men, and have offered their services 
to the Government. 


President McKinley on the 19th inst. sent to the 
Senate the nomination of Eugene Griffin to be Colonel 
of the First Regiment Volunteer Engineers. Mr. Griffin 
is the originator of the recent movement looking to tbe 
formation of a corps of electrical engineers. In the 
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electrical business he bad attained prominence as First 
Vice-President of the General Electric Company. 


Julius Buerstaetle of Manitowor, Wis., left that place 
a few days ago to accept the position of electrical engi- 
peer on one of the United States naval vessels. The 


‚ salary which he will receive is only half of what he re- 


ceived from the Manitowoc Electric Light Company, 
which position he could have held indefinitely. 


PERSONAL AND MISCELLANEA. 


George F. Haggerty, a manufacturer of electric bells 
and annunciators for hotels and flat houses, with a 
factory at 201 East Forty-seventh street. New York, 
died on the 16th inst. at his home in Fifth avenue of 
Bright's disease. He bad been on a business trip South 
and was taken ill while on his way home. 


Joseph McArdle, an electrician, while repairing some 


wires in Washington, D. C., on Thursday afternoon. 


last, received a shock from the effects of which he died 
soon afterwards. He was 28 years old and unmarried. 


Electrician George Tully of 135 East Thirty-sixth 
street, New York, was taken to Bellevue Hospital last 
week for treatment foran attack of hiccoughs which 
began severa] days before. The biccoughs were so severe 
that he could neither sleep nor eat but the doctors at 
Rellevue at last accounts had succeeded in relieving 


him. 


Frank Callahan, an employee at the Salt Lake City 
Water & Electric Power Company’s Jordan Narrows 

lant, was recently found drowned and parboiled in the 
hot springs about two miles distant from the plant. 
The springs are entirely unimproved, and the mud is 
very deep in places, while the water is exceedingly hot. 
It is supposed that Callahan got into the mud and could 
not get out. ‘The water where he was found was 
near boiling temperature, and the man’s body was ter 
ribly scalded. Callahan was a native of Dubuque, Ia., 
20 years of age, and had been in the employ of the 
power company since March 26. He was formerly еш- 
ployed by the Big Cottonwood Power Company. 


А license has been obtained by a Birmingham ( Eug.) 
firm for the manufacture of a patent continuous cur- 
rent electríc motor for transmission of power. The 
principal advantage claimed for this motor is in the 
circular form of the magnet, which not only uses the 
material to the best advantage but also provides a 
framework for tbe machine and a metallic casing for 
thearmature and field coil. The commutator is suffi- 
ciently enclosed to preserve it from ordinary accident, 
yet is open enough to render it easily accessible for the 
adj ust ment of brushes, etc. In order to have a uniform 
and conotant lubrication of the spindle, the motor is 
fitted with two brass rings which dip into the oil and 
hang upon the shaft of the motor at each bearing. 
When the motor is in operation the rings revolve 
slowly and carry round a sufficient quantity of oil. The 
starting switches and resistance are fireproof. A fuse 
is also provided, which melts if too great a 
load is placed upon the motor. 


I. В. Nelson has tendered his resignation as 
superintendent of the Milwaukee, Racine & 
Kenosha Electric Railway Company to take ef- 
ffect on June 1. Mr. Nelson will be succeeded by 
John Blatt of Cleveland, O., who assisted in the 
construction of a portion of the line. 


The winner of tbe first prize for speed and av- 
curacy in receiving and typewriting telegraph 
messages at the telegraph tournament at the 
Electrical Exposition was H. V. Emanuel of 


„ Philadelphia. Mr. Emanuel received fifty mes- 


sages in thirty-two minutes. The average length 
of the messages was fifteen words, necessitating a 
frequent change of blank on the typewriter. 
Referring to the feat the Philadelphia Rea rd ” 
says: The prizes, $100 in cash and a Rem- 
ington Shoales typewriter, are a source of great 
gratification to Mr. Emanuel, as, in addition to 
receiving them for speed and accuracy, he was 
commended for the neatness of his copy. Mr. 
Emanuel was born in Philadelphia on November 


27, 1869, and is in his twenty-ninth year. He — — 
entered the employ of tle Western Union Tele- ео == 
ЁТ 


graph Company when 15 years of age. From his 875 


boy! o d he has had a predilection fur telegrapby OUT Er 


and om tbe time he entered the company’s em- 
ploy has ap led bimʻelf to his favorite study. 

e bas had a practical exper enre in the tusi- 
neas and stat s that his proficiency is the re: ult 
of close application and what he bas earned w. s = 
gleaned in the office, never baving attended a 
school of t:legraphy. Mr. Emanuel has ac zy 
home at Bryn M»wr, where he spends the time 
when off duty with bis estimable wife.“ 


RECENT COMPANY ELECTIONS. 


Bay Oounty Electric Light Company, Bav City, Mich.— 
Directors: E T. Carrington, C. F. Eddy, Benjamin Qod- 
kin, M. Haggarty, J. L. Stoddard, О. A. Eddy, D. W. Case. 


Cincinnati & Hamilton Street Railway Company, Ham- 
ilton, O.—President, William Christy. Akron; treasurer, 
F. J. Pomeroy, Cleveland; secretary, C. E. Hooven, Ham- 
ilton; directora: J. C. Hooven, George Rentschler, James 
Qu » William Ohristy, F. J. Pomeroy, F. J. J. Sloat and 

. F. Hogan. 


Consolidated Street Railway Company. Worcester, Maas. 
Pre- ident, Francia H. Dewey; director: Albert H. Stone; 
bath to succeed the late Charles B. Pratt, who was presi- 
dent of the company and alao a director. There 1 be 
no other changes in the managenient of the road. 


EXHAUST ^ 
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ONE OF THE MANY METHODS OF CONNECTING 


Consolidated Electric Company, Denver, Col.— President 
E. W. Rollins; vice president, A. 8. Hughes; general 
manager, Joh . Poole; secretary and treasurer, T. H. 
Reynolds; directors: A.8. Hughes, Н. T. Rogers, F. A. 
Keener, E. L. Foster, J. H. Poole, T. E. Poole, T. H. Rey- 
nolde, G. Н. Taylor, A. E. Greer, E. W. Rollins and Н. K. 
Devereaux. 


Hudson Electric Light Company, Hoboken, N. J.— 
President and general manager, E. D. Mullen; treasure?, 
C. R. Dougherty; secretary, Н. M. Francis; superintend- 
ent, A. Н. Bonta. 


Leavenworth Electric Railroad Company, Leavenworth, 
Kan. —Manager, E. К. Coombs; directors: Newman Erb, 
New York; H. N. Smith, Boston; W. D. Beihel, Denver; 
E. s ümrmernei, Lawrence, Kan.; E. E. Coombs, Leaven- 
worth. 


Manchester Street Railway Company, Manchester, М. Н. 
President, W. A. Tucker of Boston; treasurer, Philip I.. 
Saltonstall оѓ Boston; clerk, Judge J. W. Fellows; general 
manager, Edwin P. Shaw, Jr.; directors: W. A. Tucker. 
Walter M. Parker, Charles T. Means, Philip L. Saltonstall, 
Edwin P. Shaw, Jr. М. Н. Walker, who has acted as 
superintendent of the road for several years, will be rt- 
tained in tbe same capacity. . 


Mechanic Falls Water, Electric Light & Power Onm- 
pany, Mechanic Falle, Me.—President, Horace Puringt u; 
vice-president. H.C. Rowell; treasurer, L. A. Moulton; 
clerk, Н. F. Sands; directors: Horace Purington, Н. C 
Rowel), L. A. Moulton, Percival Bonney, 8. S. Waterhouse. 


COMMERCIAL PARAGRAPHS. 


The Jersey Electric Company's Renewed Lamp bas bi- 
come во popular that they are unable to purchase enough 
burnt out lamps to fill orders. Anyone having any to sell 
would do well to write them for cash prices paid for same. 
See advertisement on page v. 


The Warren Electric & Specialty Company of Warren, 
O., the well-known manufacturers of High-Grade Anti- 
Trust Incandescent Lamps, are nothing if not original. 
Their advertisements are usually unique and master- 
pleces. With this company's attractive advertisements, 
coupled with the fact that the lamps made by the concern 
cannot be aurpassed in life, candle power or brilliancy, 
they should not lack for orders. 


. The American Stoker Company, new established in com- 
modious quarters in the magnificent new Washington 
Life Building, Broadway and Liberty street, New York, 
have just issued a new catalogue which is ready for distri- 
bution. Tbecompany has spared no expense in the pro. 
duction of this c«talogue, and its illustrations, typography 
and arrangeinent speak well for the tact and taste of its 
compilers. Іп a card announcing the issue of the catalogue 
the company says: A manis known by the company 


he keeps’ is regarded as an axiom. Apply this axiom to 
Stokers, then note the firms whose plants are reproduced 
in our catalogue. We think you will unite with us in 
agreeing that the American Stoker moves In pretty good 
society.” 


We would call our readers’ attention to the advertise- 
ment of James H. Mason which appears in this iasue. Mr. 
Mason ia the patentee of the well-known Mason Electric 
Fan Motor, with offices at 152 Kast 23d street, New York. 
The Electric Portable Fan outfit which Mr. Mason manu- 
factures is attractive in appearance, light, durable and so 
simple in construction that it can easily be handled, and 
cared for even b> a child. This fan motor has moreover 
been so designed that any danger from shock is entirely 
eliminated. It ія extremely economical in operation and 


=” 


may be run for 15 hours at an actual cost uf ten cents. No 
acids are required for tbe battery as the latter is made to 
generate current through the medium f a battery salt and 
water. As one of these electric motors, mounted on a 
stand with 8 Inch four-bladed fan and guard, includi: g 
battery, costs but $10, they should find а ready sale. Mr. 
Mason also manufactures a rmall motor for power pur- 
poses which is extremely well thought of and in great de- 
mand. 


THE IMPROVED BERRYMAN. 


(KELLEY’S PATENT.) 
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THE IMPROVED BERRYMAN 


isa LITTLE GIANT at heating water and keeping steam 
boilers clean and free from scale. It is the product of long 
and varied experience of the firm of Benj. F. Kelley & Son 
of this city of over 16 years with the well-known old 
style" Berryman, which they are still manufacturing in 
connection with their other specialties, which are Im- 
proved Economical Power Pumps, the Standard Feed- 
Water Heater and Kelley's Improved Exhaust Pipe 
Heads. 

Any information, catalogues and prices may be obtained 


` by applying direct to the main office of the firm, Benjamin 


F. Kelley & Son, at 91 Liberty street, New York City. 
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KELLEY’S PATENT IMPROVED BERRYMAN FEED. WATER HEATER 
AND PURIFIER. 


ON EXHIBITION 


during the Electrical Show in the Generating Depart- 
menta 800 Horse-Power Improved Berryman Feed-Water 
Heater and Purifier, furnishing hot water to a large bat- 
tery of steam boilers. 

This beater is rapidly superseding the old style" Ber- 
тушап, owing to its much greater compactness, higher 
efficiency and durability. | 

At tbe space occupied by tbe firm are exhibited the 
Berryman Heaters. Old Style and Improved, and their 
marked cAzerence is causing many comments among th 
visitiog mechanical engineers. Mr. Geo. Ernst, в repre- 
eentative of the firm, bas charge of the exhibit. 
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INCORPORATIONS. 


The Ephrata Electric Railway Company, Epbrata, Lan- 
caster County, Pa. Capital stock, $15,000. Directors: F. 
E. Bailey, Philadelphia; 8. N. Bailey, Dillsburg; A. W. 
Mentzner, Н. О. Mentzner, J. W. Von Neida, Ephrata. 


The Det-oit Light & Land Company of Detroit, Becker 
County, Minn., bas filed amended articles of incorpora- 
tion, by providing that the company may doa general real 
estate business as well as furnish electric lights to the De 
troit people. 

The Suffolk Gas & Electric Light Company of the towns 
of Islip and Babylon, Suffolk County. N. Y. Capital stock 
$200,000. Directors: Charles F. Street, Hunter Wykes an 
William B. Hord of New York City. 


The Maranacook Electric Light & Power Company, Au- 
gusta, Me.—to supply the towns of Winthrop and Read- 
field with gas and electricity for all purposes. Capital 
stock, $10,000. President. Frark Ridlon of Dorchester, 
Mass.; treasurer, John A. Hamblin of Augusta; clerk, L. 
A. Burleigh; directors: Frank Ridlon, John A. Hamblin 
and Joseph Williamson, Jr. 


The Key West Electric Company, Key Weat, Fla.—to 
carry ou a general electric business at Key West. Capital 
stock, $800,000. Incorporators: Harry E. Knight of West- 
field, N. J., and David J. Newland aod William E. Knight of 
New York City. 


The Seaside Park Light, Water & Sewer Company, Cam- 
den, N. J. Capital stock, $100 000. Incorporators: William 
J. Bradley, Camden; Harry Reeves, Gloucester, and Francis 
R. Fithian, Bridgeton. 


The Washington Lighting Company of New Hampshire 
has filed articles of incorporation with the Secretary of 
State at Concord, N. H. The company controls the new 
" Washing on light" for the State of New Hampshire. 
Capita! stock, $300 000. Incorporators: Frank Н. Sar- 
gent, Victor A. Grant, Sherburne J. Winslow and William 
S. Lougee of Pittsfleld and Frank A. Dearborn of Boston. 


The Consumers’ Electric Company, Elizabeth, №. J. In- 
corporators: George F. Chapman of Elizabeth, and W. J. 
Davis, W. E. Connor and Charles McArthur of Jersey City. 


The Diamond Electric Company, Peoria, III., has certified 
to an increase of capital stock from $60,000 to $100,000. 


ELECTRICAL PATENT RECORD. 


L«rr&&s PATENT ISSUED MAY 17, 1898. 


ELECTRIC BAILWAYS AND RAILWAY APPLIANCES. 


604,098. Rail Concnetor for Electric Systems. Louis E. 
Walkins, Springfleld, Mass., assignor of one half to 
Francke W. Dickinson, same place, Filed Aug. 15, 


1897. 

604,196. Trolley for Electric Railways. Sidney Н. Short, 
Oleveland, O. Filed Sept. 26, 1896. 

601,097. Street-Uar Fender. James E. A. Walker, Walker- 
ton, Canada. Filed May 21, 1897. 

604,171. Fender or Guard for Tramway-Cars. Joseph 
Leightham, Reading, Pa., assignor of three-fourths to 
Jacob Slaaber, same place. and Edward Leightham, 
Harry Leightham and Adlien Leightham, Consho- 
hocken, Pa. Filed July 27, 1897. 


ELECTRIC LIGHTS AND APPLIANCES. 


601,081. Electric-Lighting System for Kailway-Cars. Wil- 
lard F. Richards, Buffalo, М. Y., assignor to Charles 
M. Gould, same place. Filed Sept. 16. 1897. 

601,032 Electric- Lighting System for Railway- Cars. Wil- 
lard F. Richards, Buffalo, N. Y., assignor to Charles 
M. Gould, rame place. Filed Sept. 22, 1897. 

601,083. Electric Lighting Avparatus for Railroad-Care. 
Willard К. Richards, Buffalo, N. Y., assignorto Charles 
M Gould, ame place. Filed Sept. 25, 1897. 

604,084. Electric-Lighting Apparatus for Railway-Cars. 
Willard F. Richards, Buffalo, N. V., assignor to Charles 
M. Gould, same piace. Filed Oct. 11, 1897. 

601,085. &lectric-Lighting Apparatus for Railway-Cars, 
Willard F. Richards, Buffalo, N. V., assignor to Charles 
M. Gould, same place. Filed Oct. 14, 1897. 

601.101. Electric-Lighting Apparatus for Cars. Edward 
Wilhelm and Willard F. Richards, Buffalo, N. T., as- 
signors to Charles M. Gould, same, place. Filed Oct. 


28, 1897. 
604.2 9. Electric-Arc Lamp. Frank W. Steinacker and 
"Edwin F. Cowley, Cleveland, O. Filed April 12, 1897. 


TELEPHONE AND TELEGRAPH APPARATUS. 


094. Telephone-Switchboard Plug. James Taylor 
Vs Hcatherciilte Helsby, Eugland. Filed Nov. 21, 1896, : 
604.258. Apparatus for Joining Telegraph- Cables. Henri 
: "Мете, Paris, France. Fited Dec. 28, 1897. 


MISCELLANEOUS. 


601,083. Electrical Safe-Protection System. Isaac Freed, 
Harrisburg, Pa. Filed June 15, 1897. 

604,055. Klectromagnet Having Rotating Fields. Walter 
Largdon-Davies, London, England, assignor, by mesne 
assignments, to the Davies-Motor Company, Limited, 
same place. Filed May 23, 1896. 

601,128. Electrical Apparatus for Operating Elevator 
Doors. Humphrey R. Smith, Chicago, III., assignor to 
the Burdett Rowntree Manufacturing Company, same 
place. Filed April 14, 1897. 

604,137. Apparatus for Electrically Working Metals, 
James D. Bishop, New York City. Filed May 6, 1897. 

604,127. Circuit.Closer. Willis D. Kennedy. Easton, Pa. 
Filed March 25, 1895. Renewed Oct. 2, 1897. 

604,220. Commutator-Brush Holder. William B. Stull, 
Bayonne, N. J. Filed Feb. 12, 1898. 


The General Electric Company owed on January 
1,1898, $1,339,880 accumulated dividends on its pre- 
ferred stook. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends: been paid 
on its common stock since August, 189$. 


TELEPHONE AND TELEGRAPH. 


A Suit Against the Detroit Telephone Co. 


The Western Electric Company (Bell Company man- 
ufacturer) bas begun action in the United States Dis- 
trict Court at Detroit to restrain the Detroit Telephone 
Company and Wm. L. Holmes from using & multiple 
switchboard in which the plaintiff claims exclusive rights 
undera patent upon an invention of Leroy B. Firman, 
purchased by the plaintiff in 1881, and patented January 
17, 1882. 

With reference to the suit, President Holmes of the 
Detroit Telephone Compeny says: 

“The Firman patent expires in January, 1899, and hence 
has only seven months more to Jive. The switchboard of 
the Detroit Telephone Company was constructed in a man- 
ner to conflict in nowise with any other patent. This, of 
course, was known to the Bell Company, or it would have 
commenced suit two years ago, when our company first 
started. 

It has been part of the policy of the Bell Company to 
try to embarrass us in every way. That company knew 
that our equipment was not like theirs, and hence pre- 
dicted that it would not work, but it has been disappointed 
by our excellent service. 

The only object of the Chicago corporation in com- 
mencing this suit is to be revenged upon the citizens of 
Detroit who have refused to pay exorbitant telephone 
charges like those which this monopoly maintains in 
every other large city in the United States. 

While, of course, the telephone trust cannot have any 
hope of securing an injunction against the operation of a 
public franchise from any court in the United States, it 
does hope by these proceedings to head off, for a few 
months, the construction of independent telephone ex- 
cbanges in other large cities.” 


The New Haven (Conn.) Register of the 19th inst. says: 
* Alois J. J. Pfeiffer, a young local electrician, sails to-mor- 
row for France to take charge of the building of a new 
telegraph line from Paris to Rome. Mr. Pfeiffer is 28 
years of age, and has made a brilliant success already. He 
graduated from Sheffield scientific school, Yale college, in 
'9 and immediately went to the General Electric Company 
at Schenectady. Later he went to Niagara Falls as an ex- 
pert electrician and remained there until offered the 
position of chief electrician of the great telegraph line 
from Paris to Rome, which is contiolled by a wealthy 
French syndicate. Mr. Pfeiffer is a brilliant young man 
and the news of his success will be received with pleasure 
by his many New Haven friends." 


A public meeting was held at Washburn, Wis., on the 
night of the 14th inst., to protest against the excessive 
rates charged by the Wisconsin Telephone Company 
(Bell), and devise ways and means to obtain better and 
cheaper service. A proposition was made by the Chequa- 
megon Telephone Company to put in’phones and estab: 
lish an exchange at a reduction of over 25 per cent. from 
the present rates. The proposition was accepted and the 
new company will begin work in a short time. 


The assembly committee on streets, 8t. Paul., has decided 
to recommend for passage the ordinance granting a fran- 
chise to the American Telegraph & Telephone Company. 
The company proposes to give a long distance service, 
taking in Chicago and Eastern cities. The ordinance as 
amended provides that the company shall have no author- 
ity to fix its rates, if it establishes a local exchange, ata 
higher rate than the lowest amount charged by any com- 
peting exchange. The city council is also given full 
authority to regulate the business of the company within 
the city as it may think for the best interest of the citizens. 


A Carlisle, Pa., dispatch states that Daniel Drawbaugh, 
the inventor, announces that the underground and*subma- 
rine device for long-distance signaling on which he baa 
been working for the past eight years or more is now in 
such an advanced stage of perfection that an officer of the 
Government will at once make a thorough inspection and 
test of it. Mr. Drawbaugh thinks the device would be 
especially valuable to the Government in the present war 
with Spain. He claims it will notify the operator at either 
end of the line the moment a person or vessel passes over 
it and can be worked any distance. 


The Rural Telephone Company has been organized at 
Pleasantville, Westchester county, N. Y., with the follow- 
ing officers: R. S. Haviland, president; W. Н. Moore, 
vice-president; Guy G. Norton, secretary, and C. W. Page, 
treasurer. The company will operate in Pleasantville, 
Ohappsqua, Mount Kisco, Unionville and other places in 
the county. 


The South Jersey Telegraph and Telephone Company 
has elected the following directors: James E. Mitchell, 
James Merrihew, 8. M. Plush, Henry 8. Huidekeper, 
Thomas Sherwin, John Е. Hudsen and C. A. Janke. 


Rules Governing Cable Companies During the War. 


"The telegraphic orders given by Gen. Greely have been 
accepted by each of the cable companies, and now consti- 
fute an agreement with the Government. The agreement 
between the Government and the cable companies is as 
follows : 

* In order to safeguard the public interests until further 
instructions, these companies refuse to receive or transmit 
the following: 

* First—Any and all messages, either to or from officials of 
Spain or any of her colonies, except such as are addressed 
to or signed by the President of the United States or any 
member of his Cabinet, in Washington City. 

**Second—All code or cipher messages to any point in 
the West Indies, Brazil or Venesuela, with the following 
exceptions: 

**(a) Messages addressed to or signed by the President 
or members of his Cabinet at Washington. 

„(bb) Messages exchanged between any Ambassador or 
Minister of Austria-Hungary, France, Germany, Great 
Britain, Italy and Russia in Washington City and their 
duly recognized consular officials. 

" (c) Messages exchanged by neutral European Govern- 
ments and their consular agents, provided that such mes- 
sages are officially signed and addressed. 

Third All messages in plain or open text that on 
their face contain information against the United Statesin 
the present war with Spain.” 

In addition to these general restrictions, the cable com- 
panies at Key West, Fla., and the Haitien Cable Company 
in New York City, decline to receive or forward any mes- 
sages communicating information as to the movements of 
United States naval vessels or current military opera 
tions. 

The orders relating to foreign cablegrams simply em- 
pbasize the orders given when the war began, and do not 
relate to cable diapatches toany other parts of the world 
than those which аге affected by the war. 


The new State Telephone Company began operat.ons at 
Lapeer, Mich., on the 12: fost with 125 telephones in 
service. Its only lineat present leading from Lapeer is to 
Deiroit. Connections are being made with ail the villages 
in tbe county. The Moore Telephone Company intends 
forming a junction with the State Company tu the north. 


President Andy R. Smith of the telephone company, 
Rock Hill, S. O., died suddenly in the First Presbyterian 
Church of that town on the 15thinst. While seated in one 
of the pews, he was seen to suddenly throw up his hands, 
glvea gasp and fall back over the seat. Two pbysicians 
in the church sprang to his aid, but he was dead before 
they reached him. Mr. Smith was also treasurer of the 
Electric Light Company at Rock Hill 


The American District Telegraph Company, Philadel- 
phia, at the annual meeting on the 16th inst. el«cted these 
officers: E. J. Mathews, president; William Н. Baker, 
vice-president ; C. C. Adams, vice president and general 
manager; William L. Fry,secretary and treasurer ; C. C. 
Adams, William H. Baker, E. O. Bradley, A. B. Chandler, 
George G. Glenn, E. J. Mathews, E. R. Mathews, E. О. 
Platt, W. L. Stanger, directors. 


Raleigh, N. C., is now in telephonic connection with 
Goldsboro, and the line will be continued from Goldsboro 
to Newberne, and poasibly to Wilmington. : 


The telephone line between Fort Collins, Col., and 
Livermore will be built immediately. The contract for 
furnishing and setting poles has been awarded. 


The committee of the Chattanooga, Tenn., council to 
which was referred the two new telephone franchises have 
not yet agreed upon а report. 


А 7,000 ton telegraph cable-laying ship is now in course 
of construction at Barrow, Eng. 


The War Revenue bill taxes telegraph messages one 
cent each. / 


New Companies Inoorporated. 


The Galva Telephone Company, Galva, Ill. Capital 
stock, $2,000. Incorporators: George D. Palmer, T. H. 
Johnson and W. A. Wigren. 

The Citizens’ Telephone Company, Medina, N. Y. Сар- 
ital stock, $12,000. Directors: John О. Moorhead, Cleve 
land; Robert J. Moorhead, North East, Penn.; Samuel B. 
Rawson, Elyria, Ohio; Clayton J. Bannister, Westfield; 
Ralph J. Quale, Silver Creek, and George Н. Frost aud 
Fred W. Plato, Buffalo. 

The Conneautville Telephone Company, Conneautville, 
Pa. Capital stock, $4,500. Directors: R. F. Wilcox, L. D. 
Oarey, J. H. Smith, J. F. Snodgrass, W. J. Darby end D. E 
Hewitt, Conneautvilie, 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports recelved by ÊLeEcTRICITY from a variety of sources. 
The utmost care is exercised in thcir collection and preparation, and every effort is made to secure accurate and reliable information, The management of this journal will esteem it 
a favor to havc brought to their attention any inaccuracies readers may discover in these columns, 


Abbreviations: crt. nass агас of a bn an сое collateral ; Cons consolidated, Consti . con v., convertible; com., соттоп; deb., debentures; exten., 
tension; gen., general. g. gold; guar., guaranteed; inc, income, imp., improvement: 4 paid; pfd., preferred; mtg.. mort ө; tr., trust; A., annually; S., semi-annually ; 
сх A. & O., Apl. and Oct.; F. E. A., Feb. and Aug.: M. & S., May and Sept.; J. & D., Ушу and Dec.; 34 J., Jan. and June. a | Á ' y 
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| Capital Stock. 


Capital Stock. 
t —| Bate and Date of 


Rate and Date ot 


NAME. Par Authorz'd| laue, fest Div, ! Rid. Asked, NAME. ees Ant harz elf Issued. Last Div. Bid. lAsked, 

Albany, М Y.-May 2: | | Hartford Conn.—May 28: | 

- Hartford Street Ry. Oo. „„...| 100 $4,000,000} $200,000|3 % L., Jan. “8 140 5а 

Albany Ry. Oo. . . . eee 100| 2,000,000! 81. 750. 000 1% % Q.. Feb "98. 142% 145% Hartford & West Hartford RR .....| 100) l. 000. O00 247.000] ............ iac Mf oes 

Troy City Railway Co...... "P" 100| 2,000,000 2.000,000.1 A, Dee 10, 97 65 6s 

Traction Co. (Saratoga).... e@ereces-e 100 50,000 50,000 ты Tee 2 s Holyoke Mass.— Мау 93: 

Allentown, Pa-—May 23: Holyoke Street Ry. Оо.............. 100 100. 000 — 400,000 % A.. Jan., 98. |200 | 205 

Allentown & Lehigh Val. Trac. Oo 4,000,000] 1,500,000] ............ -- | 15 Hoboken, N. Ј.— Мау 23. 

21 e C "€ 

Bridgeport, Conn- May 23: : North Hudson Co. (N. J.) Ry. Co. . 25) 1,250,000; 1,000,000|5 5%, 1892. 7 

Bridgeport Traction Co 100| 2,000,000} 2, 000, 0001 3% Aug., '97. 45 60 Indianapolis. Іпа Мау 23 MES " 

, „| ...] 8,000, 5,000,000] ..... ...... 25 

Baltimore. Md.—May 23: **Citizens’ Passenger Ry.......... . 

Baltimore Oity Passenger Ку. Оо...) 25| 6 000.000 2,500,000!5 % 8S., July 2,97. 71. 72 Lancaster, Ра. May 23: 

aBaltimore Consolidated Ry. Со...) 25 10.000, 000 $,177.000? % S , Jan. 15,798 | 2274) 23. || Pennsylvania Traction oo 100 10,000,000) 9,900,000  .................. - xe 

Oentral Ry. Co. of Baltimore City.. 50| 300,000 300, 000% % A. Dec., 1597. | 80 827 | Lancaster & Col. Electric Ry...... T 87,500_.................. .. = 

Boston, Mass.— May 23: Weat End Street Railway.......... "MED Mum m ee 

New England Street Hy.............| 25] 5,000,000] 1,081,925] % Q., Jan.15, '97| .. | .. [Louisville, Ky.—May 23: 

North Shore Traction Co.......com.| 100) 4,000,000) 4,000,000) ............ 10 13 Louisville Ву...................сота,| 100 4,000,000} 3,520,000 114 %., Oct., 7 30 35 

North Shore Traction Co........ pfd.| 100 2.000, 000 2.000.000 6 % S., A. & О. 67 | 72 [Louisville Ry... 5 3s pfd| 100) 2.500.000 2. 500.0002 % S., Oct. 1, 97. 87 94 

b West End Street Ry. Co com.] 50 10,000,000) 9.085.000 1% S., Oct., 7. 82% 83 

b West End Street Rv. Со...8 % рѓа. 50 K. 400 поо 6,400,000 1 % S., Oct. 1. 97. 10 10% Minneapolis. Minn. — May 23 

Boston Elevated R. RKK... 100 10,000,000 60% 61 Twin City Rapid Tranait........com.| 100 0800 15.010.000 CRUS 14 20 

Brooklyn N. Y.—May 23: | Twin City Rapid Transit....7% pfd.| -- | 9,000, 1,714,200.134 94. Jan., '98. — | 100 

Brooklyn Clty & Newtown Hy...... 100| 2,000,000! 1 923.4002 % Feb. 1, 1898. |185 | 195 Montreal. Canada.—May 23: | 

Brooklyn Кар. Transit Co., tr certf... 100 20,000,000; 20, 000,% 149 os 42% 42% [Montreal Street Ry. OOo жае ++: 50 4,000,000) 4.000. 000 8 9; S., M. & N. 250% 251 
c Brooklyn Heights Railroad...... IM 200,000! 200.000. oe x Toronto Street Ry. Со.... .........- 100; 6,000.000| 6, 000, 000 1% % S., J. & J. 9. „ 965 
*dBrooklyn City RR guar) 100: 12,000,000. 12. 000.000 2% % Q., Jan., 98.205 | 208 
eBrooklyn, Queens Co. & Sub. RR... . . 2,000,000; 2,000,000] ............ ~. | « [Memphis, Tenn.—May 23: 

Coney Island & Brooklyn КЕ....... 100| 1,000,000! 1,000.0001 % Oct. 1,'97. 1% | .. || Memphis Street Railway Со........... 100 500,000 500,000) «eene 15 | m 

Kings County Ейехуа{е4й..............|..., 4.750.000 4,750.0 / /ꝶc1hni S, PS 

Kings County Traction Co..........| 100} 4,500,000 4.500. 000 1 X July 26, 97 46 | їз New Haven, Conn.—-May 23: 

Nassau Electric Railroad .. . . . . .. . 6,000,000] 6,000,000] ............ — | 873 | Fair Haven & Westville RR......... 25: 1,500,000] 9000. 000 4 % 8., Sept. %. | 60 
fAtlantic Avenue Railroad........ 50 2,000,000! 2,000,000) ........ — = АЕ New Haven Street Railway Oo......| 100, 1,250,000] 1,000,000 2% % A., July '96. | 60 80 
Brooklyn. B 2 W. E. Raſlroad 1,000,000} 1. 000, 000 14 80 New Haven & Centerville.......... 100 700,000 3800.00 ͤ0rn e. i we 

Buffalo, N. Y.— May 23: Winchester Avenue RR............. 25 1,000,000 600,000) ............ 42 

Buffalo & Niagara Falls Elec. Ry... . 100) 1.250,000! 1.250.000 ............ 5 | 60 New Orleans, La.— May 23: 

Buffalo Railway Oo.... 9 69356⁵5Cc 5 ũ*ũbð10⸗uéRä T) 100 6,000,000 5,370,500 l X 9. Dec., 97. 80 ee Canal & Claiborne RR. Co . 40 240.000 240,000 f. 905 Jan., 98 wn 1¢0 

New Or! &C llt RR......| 100 1,200,000} 1,200,000 1 „Jan., $8. 1237 | 126 

Columbus O. May 2. New Orleana Traction a 100 5.000.000 5,000,000 А3 sates си | 1 2% 

Oolumbus Street Ratlroad........... 100 3,000,000] 8,000,000,1 % Q., Feb., 88. 48 | 50 [New Orleans Traction Co.......pfd.| 100 2,500,000; 2,500,000 ............ 5 

Oolumbus Centra: Street Railroad..| 100 1, 500, 000 1,500,000] ............ se ix aCrescent City RR............. guar.| 100 2,000,000; 2,000,000 3 % 8 dan. 08 е 30 

bNew Or. City & Lake RR.... 100 2,000,000! 2,000,000 4 % S., Jan., '98. 88 

Charleston, S. C.-May 23: Orleane Rallrosd. iuo. 50 500.00 185,000 11, %., June, 941. 1617 

Charleston City Ry. Co .. 50| 100.000 1000008 % S., Jan., 97. | -. | t. Charles Street Railway..........| 50) 1,000,000) 1,000,000 134 %. Jan., 88. 587 5444 

&nterprise City RR. O0... oov. 25 1.000.000 250.000 Bly die. eis ve FEES ee aw 

si Pe | New York—May 23: | 
8 1 ey 23 (Centra! Crosstown Rei... 10 000.00 600.006 2 И а. July, 797. o , 
саво E d — 100 12 12.000.000 % Q., Dec. 31, 97.1216 | 248 e Christopher & 10th Sta. RR. guar. 100 650. 650.000 2% Q., Jan., 98. |104 [1 

Ohicago & South Side Е. T. RR.....| 100 10.33.00 10.324,00 . „ 72 [Dry Dock, E. Brdw'y & Battery КК. 100 1.200.000] 1,200,000 11 % Q., Feb, e 1175 | 198 

Lake Street Elevated RR. . · 2. 100 10.000.000 10.000.000 eee 122% 13 |jdMetropolitan Street Ry. Co....... | 100 30,000,000. 30,000,000 114 % C. Jan., 98 155% 186 

Metropolitan West Side Elev. Ку...) 199 15.000.000; 15,0600,000| ............ v. з eBleecker St. & Fulton Fy.Ry.guar| 100 900,000] 900,000 54 % A., July, 97. | 32 54 

Met. West Side El. const. stk........ 100 15000 ООО! 2,500,000) ............ Ss Е Broadway & Seventh Ave...guar.| 100 2,100,000, 2,100,000 2. % Q., Oct., "97, 20, | 212 

North Chicago Street ЕҢ............ 100 10.000.000 6,600,000 3 % Q., Jan., 98 1977% 139 gOen. Park, N. & E. Rivers RR. guar 100 1. 800.000 1,800,000 714 % Q., Jan, '€8 177 185 

hNorth Chicago City RR............| 100 500.000 219.900 0 x m hEighth Avenue RR... . . . | 100| 1,000,000 1,000.00 |... os. tU | 825 

South Chicago City Rallway........ 100 2.000,00 1, 0. 2 ũ//%/ i is z i42d St. & Grand St. Ferry RR.guar 100 750.000 745.000 425 & Q., Feb., 58 320 | об? 

(Went Chicago St. RR. Co TT 100 90) 000 000 13, 189,000 154 % Q.. Feb, 98. 92^ , 93 jNinth Avenue ft. en „каг. 100 800,000; 800,000 F = 1¢4 
iChicago West Div. Ex. . . gunr. .. 1.250.000 621.00 5 % а н Sixth Avenue RHB............guar, 100 2,000,000, 2,000,009 ..... •..... 309 |210 
Chicago Paesenger Ry. . .. . Kuar. 100 2.000.000 2,000,000 5 % S. 2. A [Twenty-third St. R. R. Co..guar.| 100 600.000] 600,000 4% % Q. Feb..'08, 310 | .. 

АА. = Second Avenue RR........ . . 100 2,500,000; 1,262,000 2% Q., Jan., 98. 1165 | 171 

Cincinnati, ОМо.—Мау 23: Third Avenue RR o ooN NN 100 12,000,000) 10,000,000 2 % Q., Feb., 8. |0 | 171 

Oincinnati Inc. Plane Бу.......сош. go! р 000.000 575.000) ............ — | 20 m42d St., Manhatv'le & St. Nich. Av 100, 2,500,000. 2,500,000 .................. 97 | 60 

Cincinnati Ine Plane Ry........pfd.| 50 150.000  150.0002!4 %., Feb., 98. |.. | 76 Union (Huckleberry) Ry. ..... . | 100, 2,000,000| 2,000,000, . . .. s 178 | 200 

Cincinnati, Newport & Ооу. St. Ry. 100 4.000:000| 8,500,000 ............ 23 95 

lOincinnati Street Ry. Co.. 50 18 000 000 14,000,000.14, % Q., Jan., 98. 1124 118 Newark М. J -— May 23 
Mt. Adams & Eden Park Inc. Ry.| 50 2,500,000 2,200,000 ! 77 % Q., Jan., 98. PK Consolidated Traction Co. of N. J... 105 15.0000 8 0 ius — 46] 4714 

| E Newark Passenger Rà) 6.000, e scena o eaae а и 

Cleveland, Onio. May 23: nHapid Transit Street Ry... . 100, 504,000 504.000 11% % А. 180 | 190 

Arron, Bed. & Olev. Elec. Ry....... 1.000.000 ½ & Jan, 98 39 40 —Мау 23: | 

Oleveland СУ ам R . „ „66 6 „ „ „ „6 „ „6 „6 э е 100 ee 7.400.000 44 *« Oct.. 97. i 55 60 5 ав 23: 50 e M 800 - T 
eve ьп ectric y... TTL 100 12,000,000 12,000,000 $ 4 % Q., Oct., 97 £0 53 oConrolidated Traction Co.... om. 50: 15,000,000 15.000 00 2 ET Jan., '95. и 1414 

Detroit, Mich.—May 23: Consolidated Traction e . bd. 0 15,000,000 18,000,000 3 %) Мау, '97. 48, 4552 

Detroit Citizens’ Street Ry.......... 1,250,000 N 100% pCentral Traction Oo........ ...| 50 1,500,000 1900000  ...... Mom is A 

Ft. Wayne & Belle Isle Ry . n pre 400.000 5 % July, 96. 175 * e Citizens Traction Oo.. 50 8.000.000 оя 6 % А. 60 

Rapid Railway (oo 00 250.000 . .. | 100 rDuquesne Traction Oo........... 50 8.000.000 3,000,000 A % А. e. 

Detroit Electric Railway.......... eb 9950 1.000 % ꝙ% òö“sTTIlILI· . | F (еше се 50; 2,500,000, 1,900,000 3 UR „ ‚| = 

Es ,000, ре к a NAE S * 1 ed ral St. easant Valley Ry. 25 1. 100.000 1,400,000 2*4 %, Jun., 98 231 ex 

Wyandotte & Detroit River Ry.....| 109 250,000] 200,000) ͥ 100 | 110 Pgb., Allegheny & Man. Trac. Со... 50 8.000. 0 12/904 мзо! ә A Шор. 15s E ү 

Dayton Q.—May 23: P „ Trac. Ry. ] 25 8,000,000; 8,000,000 ui Jan., '96, 187. 198% 

err ss ir c | , ttsburg est En 7.50 1,500,000} 1,500,000 5 % A., June 30, 97. n 
Oly RT Со ЕИ Pen ad td. 100 1,500,000 899000 Es ^ Qu 1-99 140 125 Second Avenue Traction Co., com.. of 4.000.000] $4,000,006 | oe si ER 
People's Street Railway | 1.100000 ------- Love: ш 10 .. Suburban Rapid Transit Co 501 800,000] 200.000 Р MR 


$ Unlisted. f Full paid. I Outstanding. f Ex div. 


$ Unlisted. t Ex div. 
a Leased to New Orleans Traction Company at6 % on stock. 


a Consolidation of Baltimore Traction Company and City & Suburban Railway Company. 
Company controls Ultizens' Rallway, North Baltimore Passenger Kallway, Baltimore b Leased to New Orleans Traction Company at 8 & on stock. 
& Ourtis Bay Street Rallway, Baltimore & Powhatan Rallway,Pimlico & Pikesville Rall way e Leased to Central Crosstown Railroad at 8 % on stock and interest on bonds., 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. d Operating the former Met. Trac. system, thrt corporation having become extinct. 
b Leased to Boston Eievated Railroad Company. e Leased to 234 Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 
е Owned by Brooklyn Rapid Transit Oompany. f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Hallway. 
d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. Leaseo t Metropolitan Street Railway at 8 % on stock until Oct. 1, 1597; thereafter 9 % 
e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hts. Co. Leases. to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum. 
f Stock owned by Kings County Tracttou Company; road leased to Nassau Electric HE í Leased to Metropolitan Street Railway for 18 % on stock. 
отво by Atlantic Avé. RR. and leased to Nassau system. j Leased to Met. St. Ry. for 99 years from April 20, 1892; € % first 5 years, 8 % thereafter 
$80 per share on ооелапоши сары! paid as rental by lessee— West Chicago St. RR. Co.; k Leased to Metropolitan Street Railway for $145,000 per annum. 
о of stock owned by North Chicago Street Railroad Company. l Leased t» Metropolitan Street Railway for 18 percent. on capital stock. 


( Controls by lease Ohicago West Division Railway, Ohicago Passenger Rallway,and|| m Oontrolled Ly Third Avenue Railroad оу рих паве. 
West Chicago Street Railroad Tunnel Company. n Dividends of 134 % yearly guaranteed by Consolidated Traction Company: 
o Controls by lease the Alleg ny, Cent., Citizens, Duquesne. Fort Pitt and Pitts'h Trac. Co 


188 & per annum paid on outstanding capital as rental by leasee—North Obicago Street 

Rail Company; $625,100 of stock owned by West Chicago Street Railroad Compeny. p Lessed to Ooneolidated Traction Company for f & per annum on par value of stocx. 
h Majority о stock owned by Ohicago West Division lway Company; 5 & on $1,000,.|| с Leased to Fort Pitt Traction Oompany for 6 & ор $8,000,000 capital stoek. 

000 stock guaranteed West Chicago Street Railroad Oom , leasee. r Leased to Consolidated Traction Company for 4 % on capital stock after October, 
{Cincinnati 94. Ry. has parehaned the Мі A. А Iden Park road, assuring its bonds: s Leased to Consolidated Traction;Oompanj for 7 & on eapital stockafter October, 
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Capital Stock. Capital Stock. 


—| Bate and Date of 


— Rate and Date of rege DIT 
NAME. ана Issued. Last Div. Bid. Asked. | NAME. Far Authors Issued. Last Dir. Bid. | Asked, 
y ; | 2 і 
New Bedford Mass- May 23: Boston, Mass.—May 23: 
Union Street Railway Oo.......... | 100] $350,000 $350,000 2 %, Feb. 98. is 158 American Bell Telephone Co.......| 100} 50,000,000 28,650,000 14 * Q., Jan, 98. 258 159 
lav 23 Erie Telegraph & Telephone Оо....| 100) ...... | ses... $ 69. Jan. 98. 68 | Ok 

Northampton. Mass- Mar 7 New England Telephone Qo........| 10,894, 60010. 30 f. 600 81.50 %, Feb. '98. 127 
Northampton Street Rv... ........! 100! 800,000 225,000 1 % A., Jan., 98. 165 | 175 

ires Paste ery New York.—May 23: 
Omaha, Neb.— May 23: American Telegraph & Cable Co...| 100| 14,006,000: 14,000,000 15 % © . | 
Omaha Street Ку................. ..] 100; 5,000,000; 5, 000, 00000 . 25 ve *Central & South Аш. Teleg. Оо.....| 100) 6,500,000' 6,500,000 1$ % Ө. 101 |108 

E ; *Commercial Cable Оо..............] 100! 10,000 000. 10,000,000 134 % 188 |189 
Paterson. N. J.— May 23. Franklin Teleg. Co. 27% % guar.| 100 1.000.000 ‚п » % "d 40 44 . 
Paterson Ry. Co.. 100 1, 250, 000 1, 250, 0000 . 85 86 Erie Telegraph & Telephone ro 100] 5,0^0.:00! 4,800,000. 1 $ Q., Jan..,'98. | 8 |68 

d e Aa *Gold & Stock Telg. Co..guar. 6 %.| 100! 5,000,000! ...... 1% % 109 111 
Providence, R. I.— Max 23. ў *[nternational Ocean Tel Co. g uar 69 100! 8, 000.000 ie % & 106 1108 
United Traction & Electric Oo .....| 100; 8,000.000 8,000,000 2; %, Jan. '98. 59 62 Mexican Telephone Co . 100 2,000,000! ...... .65 
‹ *New York & New Jersey Tel. Со.. n , 

Philadelphia.—May 23: а A Ыл o P S ео T 
Fairmount Park Traus. Co...820 pd.| 50 2,000,000, 1,770,000 2 9%, Dec. '97. 145 .. *Postal Telegraph Cable Coo... . 100 15,000.000: 15,000,000 1 % Q. selllis 
Hestonville, Man. & Fairmount, *. 90 1,966,100: 11,966,100 2% %, July 15, 97. 42 45 *Sout'n & Atlantic Telg. Co.guar.5 %| 25 950.000 559,525 2% % 8. 85 |... 
Hest'nvl'e, Мап. & Fairm't..6 % pfd. 50 53,900 — [533,900 3 % Jan, 10, 98. 61‘ 65 +Commercial Union Telegraph Co. .] 25 500,000 500.000 3 90 S., Jan. 1°98. 110 118 


aFairmount Pk. & Had. Pass. Ry. 50 300,000! 200,000 3 % Feh. 1, 98. 63 66 Western Union Telegraph Co....... 4 | , 9 5: gl 
Union Traction Co. $1254 pd 50 30,000,000 23,030,150, ч MUR i 157% 16 tDiv. guar. by Postal Telex. Со. eef ++ | 97,870,000 14 &, Jan., . ^s 914 
cElectrie Traction Oo Fa Wr 8.207, 0% % % nnn : Tig) 71 
dOitizens’ Peame Pre 98 | 500,000] {19500 83 share Q. 275 йн Miscellaneous.—May 23: 
eFrankford & Southwark Fas. „ 11,875,000 $14 sha'e A Apr. 97 4 - s > | 2 ‚ , 
| fe aie 875. 000 American Dist. Teleg. (Phila.).....] 25 400. 00000. 1 35 Q., Feb. '98. 14 | oe 
fLehigh Avenue Ку. Co...» 50 1,000,000) ........ M e 47 „ Bell Teleph. Co. (of Canada)... . 100! 8, 168,000. 8,168,000 2 % э. 1705, 178 
fLombard & South Street Ry...) 25| . 1,000,000, A. & О. 89 9014 ( 1 i nea 
‚сс | | ' j^^ 2 Chesapenke & Potomac Telep. Co. 100 3x54 4 1 48 |a 
dSecond & Third Streets Ky....| 50 1,060,000 $771,076 #9 share A, Mar. 97 :35 216 Chicago Telephone Со.............. 10 И — 202 | .. 
cPeople's Traction Co. . . ... . . . 5% 10,000,000. £86,000,000 3 %, A., April, 797.) >. | Central Dist Prtg & Telg.Co.(Pgh.).| 100 750,000 750.0000 E MT 
gererumsnvo p e Ry....| 50 1,500,000; 72.00 85,25 share—1898, 132 133 Empire & Bay States Telegraph Co Daas TUN 68 | 76 
„een & Ooates Passenger Ку. 50, 500.000) 1150,000 3 % Jun., 1898. 33. | .. Hudson River Telephone CO.. ... . 100 2,000,000) 2,000,009 1 % Q. 70 72 
рор E FCC A 1,500,000] (740,000, — .. AM Northwestern Telegraph Co..guar, 50 2.500, 000 2,500,000 274 % Q. 112 1117 
i паа 55 oe a К ЕЛАК ОРОО 1 us Providence (R. I.) Teleph. Co.... 50 | 871 .. 
tPhiladelphia Traction Co....... . 50 30,000,000, 20, 000, 000 4 % S— Oct 1, '97. | 82!,| 827, Ih 31 Г, % ap ЕУ ee pito AEN d 
jCatnerine & Bainbridge W.. 50, 1 ра) (икт 6 90 A—Mar., 97. | ie ? йе Southern New Eng. Teleph. Co. . .. . 100. 6.000, 000 ..... 120 12 
‘Continental Pass. KV. guar..| 50' 1,000,000 550,000 86 share—J ul y, N. 185 Hi 
Empire Passenger Ry. % “| 50 600,000 зн TS „„ 7 BN 45 ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
Philadelphia City Pass; Hy... 50 1,000,000. 1175.000 $7.50 share July'97 175%] 180 nee nes epe s Quen екы САЙ ЫЫ ШЕЕ Ей ыз Л Бр S CR ee emm 
jPhiledelphia & Gray's Fy. RR. 50 1.0%. %, 206.650 83.50 share July N 86 M Boston, Mass.— May 23: | 
jRidy. Avenue Passenger Ку... 50 750, 00 13420,0090 £12 «hare, July '97. <75 | 300 Fort Wayne etre h| al unoeeo ые Js "p Бе 
iFunadelphin & Darby Ky.guar.| $O ........ j200,000 82 share July, "97. „ | ee | Ft. Wayne Elec Co. T. Sec. Series А. 25. 4 я 
jit & loth Sts. Pass, Ry. guar... „% sse 280,000 TV % S., July, 97 157 o. General Electric Gh .. com. 100 30,000,000 30,460,060.2 % Q., Aug., 1893. | 351; 36 
jlhirteeuth & 15th Sts. Pass, «у. 50 1,000,000] 4335.000 gll sh, A., July, s 53E | — Genera] Electric Co ............pfd.| 100) 10,000,000. 4,252,000 3% % S., July, 93. N | H 
Union Passenger Ry. бо........ 50 1.5% O 900,000 39.50 ahre, July 27 329 228 T.-H. Elec. Co. . T. Secur., Series D.. | _ M 7 d e | Е » 35. 84 
„West Philadelphia Pase. Rv... 50 750.000  4750,000,810 share, July '97 220. | 235 [Westinghouse Elec. & Mfg.Co.com.| 50 . 146.70 22 2375 
: V. Мах 23: Westinghouse El. & Mfg. Co. ptd. 50 1.000.000 3,996,053 134 % Q., Feb., 98. 52 e 
5 ы 100 5.000 Westinghouse El. & Mfg. Oo. assent.; 50 11,000,000, 3,195,126 siisi oo j| oo 
| oi э, ,000 5,000,000 «c „ „%% „% „„ „6 „ о е 16 18 New York.— May 23 | | | | 
Reading, Pa.—May 23 Edison Elec. П'е Co., New Vork. 100 10,000,000; 7.938, 0% é ç . . 125 129 
Reading Traction CO Y 1,090,000 1.000.000 Sem! an. Jan. & Jy| 15 z *Edison Elec. ПРЕ Co., Brooklyn..i 100 4 000.000 3.750,000,1% „ Oct., 9. ETT SARR 
kCity Passenger Ry. . ... . .. 50 355,000. 350.00 Fan. "93. 112 Edison Ore Milling Co. 100 . | pue n) 10 |18 
(Kast Reading Electric Ry. 50 1,000,900 11 000.000 To 98. 64 = Edison Electric storage Co......... „ мо i ME ЕН 
= БЕРК Mis аро ** |General Eleetrie Co.. . cm. 100 149.000.0001 30,160,000 2 9; Q., Aug , 1898. | 35%] 36 
St. Louis Mo.- May ?3: General Electric (oOo pfd.| 100 үр обо 000i 4.252 000 ee july, 98. 91 | 94 
Fourth Street & Arsenal R) 50 300.000  Á 150,000 ............ 2s m Interior Conduit & Insulation Co...) 100 1.000.000 1.000.000 . à 41 |.. 
Jefferson Avenue Ky, Co............| 50 100. % 400.0002 % Dec., 1888. ^ 5 United Elec. Lt. & Pow. Co... ..pfd ssl К A pt ро у Р 
Lindell Ky аа „а »»ж»®зв эжэ э эр ө ө vewesas cee, 160 2,500) OO) 2 160.071 0, Jüti: 98. 120 121 d 
National Raiiway Co dee .. | 25000 2' 479.000 134 % Jan., 98. 2 uk Pittsburg, Pa.—May 23: 
Casa Avenue & Fair Ground. 2.50% 000. 9 500 000: 1 . ne K Vllegheny County Light Oo........| 100 500,000 500,000 J. & J. 127 Bes 
Citizens’ FVV 100 2,000,000) 1,500,000; 4 %, Oct., '93. ; 90 110 Kast End Electric Light Co 50 300.000 800.000 Q 5% 10 
St. Louis 54 eee tmm mmm 100 2, 000,000: 9 WOO OUO 21, a Tak 198, 95 105 i ‚ , , 
Missouri R...... eee eee] 50 2,100,000, 2 300.0 hz 0 Jan. 98. 170 | 172% Philadelphia, Pa.—May 23: 
People's RR. Co..... eee 50 1,000,000) 300 000 /50c., Dec., 89. D „„ [Edison Electric Light Co . 100] 2.000. 00000 eae 1444 .. 
Southern Electric Hy. ess... COIT. 50 500,000 500,000 EOD COP 57 fQ *Electrie Storage Battery Co..com. 100 3,500,000 j үн м 29 8% 
Southern Electric Ky......0 % pref. 100 1,090.00) 1,000,000 1:2 % Jan., 8. 10 110 Electric Storage Battery Co.. fd. 100 5,000,000) &jÄ . м | 294 
3t. Louis & Suburban Ry... ese TOOL 2,500,000. 2 500000) e 517 5 t *Penna. Ht., Lt. & Pow. Co....com.| 50 5,000000] ,..... 150c. p. sh., Oct. 97 t 
Union Depot R.. .. 100 4,000,000) 4,000,0003 % A., July, 95. | 175 RAE PS d N ga 19 20 5, 0 % ½ Y . . 6 %, Oct., '97. un 
= i АА» | | Northern Elec. Ligh ower Co..| 10| 6,500,000 550.000 332500 dis. Jan.11'97 2 
San Francisco, Cal.—May. | Southern Elec. Light & Power Co..] j0| 187,500 187,500 3 вА 100 
California 5t. Cable RI... . ees 100% 1,000.00 600,000 50%. monthly. bx 110 us : р 
Geary Street Park & Ocean RH usus 100. 1,800,900) 375,000 82.50 share, "96. 40 50 Miscellaneous. May 23: 
Market Street Ry...... —— вава 100 15,750 100 18,750,000 Q., 60c. per share. | 5234) 53 ‘Brush Electric Co..... . r . . 50 "A fus ee oe 
Presidio & Ferries RR........--- .. . 100 1,000,000] 550,000, % n 87% | Bridgeport (Conn.) Elec. Lt. Со....| 25! 500,000 ied "| a7. 40 
in ' | |Missouri- Edison (St. Loulg)....com.| ..| ...... [| ...... PNE 18 18 i 
Seranton, Pa —May 28: | Eddy Electric Mfg. CO.. 25 EON NS at ay | 
Scranton Railway Co. . DO 6,000,000 2,500. 00 . . . 10 | 12 | Hartford (Conn.) Elec. Light Co....| 100% 350,00 ,..... He 125 | 128 
m Seranton & Carbondale Trac. Co..| 100; 500,000 500000) _................. . ae 18 Hartford (Conn.) Lt. & Power Co.] 2 175.000 ...... SA 6 п 
m Scranton & Pittston Traction Co..| 100 1,050,000, 1,050, 0 : DK у Науеп on 1815 70 CT 100; 100.0000 Kn jet + ; 
; ; A * Өз. Narragansett (Prov., R. I.) Elec. Co. ) 1.200, 00 122 . Oct., 98. ED 
Springfield III. aay | | Rhode Island Elec. Protec, Oo....... 100. LN iu 3 x ч 110 | 120 
Springteld Consolidated Ry ........ 100 150,000 150,000 _................. "m 11 Royal Elec. Co. (Montreal) esf. .. 7.000.000 : 2% Q sjo н 
„ өз. Toronto (Canada) Elec. Light Co...| | ‘ARE я | 134 9 13314, 185% 
Springfield O.—May 23: | Thomson-Houston Welding Co. 100 пон пое 1, 98. Fa 100 
Springtield Street Ry. ».| 100) 1,000,000, 1,000,000 .................. - 9 Woonsocket (R. I.) Electrle Co. 10000 p М d 100 ЛЮ, 
| ex d. 
Springfield, Mass.—May 23: | ‹+—____ a 
Springfield Street ur. 100! 1,200,000. 1,166,700 8 % A. 205 210 ALLIED INDUSTRIES. 
ECCE NEUE ERES oris ser looi ERO ves ER DNE reed 
Toronto Canada.—May 2 | | | 
Toronto Ку. Оо.................. .. . 100, 6,000,000) 6, 000.000 134 % 8 9% 957% Boston Mass. — May 23: в |o 
Montreal Street Railway Co........ 4,000,000 4,000,0004 % 8 250% 251 American Electric Heating Oo......... 50 10.000.000 d 7 . 
| > Street Ry. & Illu'g Properties...pfd 100 4,500,000 1,248,700 $3 per sh. Feb.!, 98 80 8 
Washington, D. C.—May 23 | United Electric Securities Co...pfd. 100, ...... ees 3% % Feb., '96. 
Belt Ky. Со............ ia drei . .. 50 500.000 500.000; A U a X ко) 
Capital Traction Co „..| 100 $12,000,000 12,000,000 65c. per sh, Oct. 97. 733 74% New York.—May 23: 
Columbia Ky. Co ‚...| 50, 400.0005 400,000 6% A. 15 78 Consolidated Electric Storage CO.. . m ыы 18 |2 
Kckington & Soldier’ Home y... 50 707,000 652,000 ...... СРЕ 8 id Edison European e оаа PIN EAE ) | 8 
Georgetown & Tenallytown Ry.. ee 50, 200,000 200,000; pers „„ „„ 99 oes oe Safety Car Heating & Lighting Oo. Ы 100 ere., ae e snes wee wocere 90 98 
Metropolitan RR. Co . . 50 1,000, 00 . 453 990:2% % Q. 115% 1201, || Worthington Pump Co . . . . com, 100 5,500,000 5,500,000) . ў 28 | 28 
Worcester, Mass.—May 23 Worthington Pump Co..........pfd. 100 2,000,000, 2,000,000, 7 X 89 
Worcester Traction Co.. . . . Com. 100 3,000,000| 3,000,000) .................. 15 17 Philadelphia, Pa.—May 3: | 
Worcester Traction Co. 6 9; pfd. 100| 2,000,000 2,000,000 3 % S., Feb., 98. 92 94 Acetylene L. Н. & P. Oo...... $35 pd. 50 1, 000.0000 ris qus p 
Worcester & Suburban Street Ку... 100 550,000, 542,500 4½ 9, 1897. 81 iin d e MEAE 5 5 10 1,500,000 ùßꝗf 4 a P ee 
—May 23: | United Gas Improvement Со. .всгір.! 50. 10,000,000, ...... 2025 * eo 
W'lkesbarre, Pa : У | | Welsbach Commercial Co..... com. 100 8.500.000 * — . |1 
Milkesbarre & Wyoming Val. Trac: 100 5.000 000. 5.000.000 1%. 2ап..?97. 94 | 99 ||Welsbach Commercial Co......pfd.| 100; 500490 ...... |2XQ ; RTT 
T — — —————————— || Welsbach Light Co. . 5 525,0 — 4 " 
s ие. та RT Н М ка. | Outstanding. Ex div. Weisbach Light Oo., Canada. 5 500 000 . ee x 
a Leare о Hestouvilte, Man, Alrmount Passenger Ку. for 6 % on stock ' 
b Consolidatie [Flectsic, People’s and Philadelphia Traction мам ы Е1 гей аа Pittsburg. Pa.—May 23: 
and all indebte ness of constituent and leased companies assumed by Union Traction Com- Oarborundum Mfg. Оо.............. 100 200,000; 200.000 .... ae 107 
рвпу. standard Underground Cable Оо. ..! 100) 1,000,000, 1,000,000] Q 106 
c Practically all shares owned by Union Traction Company. І 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Co Miscellaneous. May 23: 14 
e Leased to Electric Traction Company. И Barney & Smith Car Co.......com.! 1000 1,000,000 See 11 66 
Controlled by Frankford & Southwark Passenger Railway. Barney & Smith Car Co .......pfd.| 100 .. | 2,500,000 25 d 41 
о Les«ed to People's Fassenger Rall way at $5 per share. Billings & Spencer Co. S “> — l 30 95 
h Majority of stock owned by People's Traction Company. Consol. Car Heating Oo.............| 100) 1,250,000) 1,250,000 134 % Feb. '98. 102 
i Leased to Union Traction Company. Johns-Pratt Co eee AU еее — .... "18 
j Lease transferred to Union Traction Oompany. *Pratt & Whitney Co.. cm. 100) ...... | eee - КАРР j 48 
ji Leased to United Traction Co. at a rental of 810,000 per an. 1n 1866-7-8, $20,000 p. à., In „Pratt & Whitney Oo............pfd, 100 m ecc 70 | 80 
1895-1 900 and 830,000 per bu uum thereafter, payable semi-annually, rental declared asa divi- Stillwell-Bierce Оо.... evsoecec e COIN. ee 6 ве 00.9.0090 ео зе 107 109 
dend semi-annually. Stlllwell-Biercu Oo..............pfd.| ..| ...... ee... |2* Sept. 1,'9. 0 N= 
k Dividend of 10 % guaranteed by Reading Traction Company. Shultz Belting Coo 100 50, 00000 ove 8 90 
1 Dividend of 6% * guaranteed by Reading Traction Company. Bt. Charles Car COo— . оо ооо — d 


m Leased avd operated by the Scranton Hallway Company, formerly Scranton Trae, Oo.] *,Unlisted, Е 


ү 25 1898.] | ELECTRICITY. 319 


PASSENGER RAILWAY. PASSENGER RAILWAY. 


Amount, 


мны Issued, 


Amount. 


Interest 


Interest 
periods. | Bid. 


lssued. |Due| periods. 


NAME. Authorized. "е 


New OPieans La. 
Date о; Quotation— May 16. 1898 


Albany, N. Y. 


Date о! Quotation — May 23, 1898 Canal & Claiborne RR........ lut mtg. 68. $150,000 $150,000 1912 M. & N. | 102 eee 
The Albany Rà . . . It mtg. 5s. — 929.000 00 гы Е es. [Crescent City RRR... Ist mtg. 66... 50,000 ‘1809 M. X N. 10! 

Tbe Albany Ry.Oo..... Cons. mtg. 5н. $500,000 427.500 |1930 J. & J. 111 | ...... Crescent City RR... Cona. mtg. g. 5«.| 5,000,000 | 8,000,000 19% J. & J. 75% 77 
The Albany Ry. Co...... Gen. mtg. 54.) 750,000 875,000 |197 M. & N. 111 es [Хез Orleans City RR... . . Ist intg. 68. 110.500 390000 1903, J. & D, | 108 111 
Watervieit Turnpike & RR. lst mtg. 6s 850,000 850,000 lolo M. & N. 19117 | .... N. Orl'aCity & Lake RR..1at mtg. g. 5. 5,000 000 | 2,590,500 1015 J. & J. 9814 9914 
Watervieit Turnpike & RR. 2d mtg. 68. 150,000 150,000 1919 M. & N. #115 1 N. Orleans & Carrollton RR. 2d mtg. g. 68. 350.000 350,000 11907; F. & A, | 110 ЖОЕ 

y City Railway Co..................18t 58 wee gb TOS *105 1051 Orleans Railroad Co.......Cons. mtg. 68. 300.000 897 оой 1912 J. & J. 9315 100 

РКЕ tSt. Charles St. RR. Co... Ist. mtg. 68. 300.000 75,000 1906 J. & D. | 104 000 

Interest guar. by Albany Ry. Co. 18123.500 in escrow to retire New Or- 
prince 990 interest guar. by a City RR. Co.'s Ist mtg. bonds. 
Albany Ry. Co. 1890, 000 outstanding. 
Baltimore Md. New York. 
Date of Quotation— May 23, 1898 | 

Date of Quotation - May 23, 1898 & 2 m. : 

Atlantic Ave. (Brooklvn).... . g. 58. 1,500,000 1,500,000 1934 J. & J. 85 

Baltimore City Pass. Ry. . . Ist mtg. g. 38. 2,000,000 2,000,000 M. & N. 115 116 Atlantic Av. V 759.000 750,000 1909. M. ju 106 К 
Baltimore Traction Oo....... Ist таёр. ðs.) 1,500,000 1,500,000 M. & N. 115 | .... tAtlantic Av. (Brooklyn). Cons mtg. 58. 3,000,000 1,966.00 1931) A. & O. 105 109 
Baltimore Trac. CO. Exten. & Imp. g.64,| 1 250,000 1,250,000 | M.&s. | 102%, | 103 IBro'dway & 7th Ave. Ist cons. mtg. E. 54. 12,500,000 7,050,000 1948) J. & D. 119 120% 
Bal. Trac. „ meg. K. 5. о 1,750,000 1. & D. ОУ 115 | Broadway & 7th Ave.. . lat тїр. 5. 1.500.000 | 1,500,000 1901 . & D. |15 106 
Bal. Trac. Co Coll. Trust. Ist mtg g. 5s (000.000. | ......... J. & ]. M Broadway & 7th Ave..........2d mtg. 56 500.000 500,000 1914) J. &. 11 112 
ецш Traction Со. Convertible 54, 800,000 2 J. & M. 1055 22 Broad way Surface............ Int Е, 5a! 1,125,000 1,125 00 19211 115 117 

Central Pass. Ry. Оо..........19 mtg. tis 9.000 117.000 J. & J. 110 Broadway Surface. . 24 mtg. 58. 1,000,000 1,000,000 ooh 108 *]07 
Central Pass. Ку. Оо. .Оопа. mtg. R. 58. 601,000 540,000 M.& N. | 113 116 Brooklyn City RR. Co., Ist cons. mtg. 54% 6,000,000 6,000 000 11941: J. & J. 112 115 

ty & Suburban Ry. . . . Iat mtg. g 5- | 8,000,000 | 8,000,000 J. & D. | 1324 , 11414 |Hrooklyn City & Newtown..lst mtg. 538. 2.000.000. | 2.000.000 1939 J. & J. 113 116 

Lake Roland Elev., ............lst mtg. 5s. 1,000,000 1,000,000 M. & 8. 110 Brooklyn, Bath & M. E. RR. Gen паь. 58. 1,000 000 $45,000. 1933 J. & J. 84 87 

Metropolitan Ry. (Wash.). Ist intg. g. 58. 1,550,000 1,850,000 F.&A 117 119 4 | Brooklyn Heights RR. Ist. mtg. 5ч. 250.000 '00.000 1941 A. & O. Эбх. ise 
aes ОР Tu m mono Brooklyn, Q’s Co. & Sub'n. . Ist mtg 58. 0,500,000 3,591000 1911! J. & J. 105 h 8 

+The bonda о e Baltimore Traction Brooklyn, Q'a Co. & Sub’n.. Lat eons, 58. 1.500.000 7| 24590.000 110111 M. & N. 85 90 

Oo., the City & Suburban Ry. and the Prooklyn Rapid Transit. м Эм | 14,000 000 9.131.000 [1915 esens 95 T 
Lake Roland Elev. were allassumed by Bleccker St. & Fult'n Fer'y RR Ist iiti. 79 700,000 700 000 100 T— 103 „7 
the Baltimore Consolidated Ry. Co, Cent Pk, N. & E. R. RR. Ist cons. mtg. 78. 1,200,000 1,200,000 190 J. & D. 110 118 

1$151,0001n escrow to retire Ist. mig. bds. ош RR. . Ist mtg. бн. 30900 E Med UN ТА 122 
Cc пех Islan 3rooklyn RR.Ist mtg.5s 0¹ 300. 1903 J. 1 
Boston, Mass. zr. Dock,E. Bd'y& Bat' y R. gen. mtE. R. 55 1,000,000 930.000 (1932, J. & D. 114 11:34 

Date of Quotation — May 23, 1898. Dry Hock, E. Bd'y & Rat y RH..serip59$.|. 1.100,000 1.100.000 1914 F. & А. | 100 2108 
Lynn & Boston RR.......18& mtg. R. O8. 79.000 3.702.000 J. & D. 101% 105 |Eighth Av. RR. Co...., Cert. indent. 6 . 1.000.000 | 1,000,000 1914 F. & A. | 104 T 
West End Street Ry........ Deben. g. 5в. 8,909, % | 3,000,000 M.& N. | 104 12d St., Man. & St. Nich. Av..1«t mtg. 68. 1. 200.00 | 1.200000 11910 M. & S. 114 116 
West End Street Ry....... Deben. g. 4%a.| 2,009, 00 2,000,000 М. & S. 107 424 St., Man. & St. N. Av..2d mtg. ine. 66. 1.500.000 1.500.000 1915, J. & J. 80 85 

{$1,674,000 1n escrow to retire outetand- Lex. Ave. & Pav. Ferry RR. lat mtg. E. 58. 5,000,000 5,000,000 1903 М.&8. 117% | oe 
ing bonds of absorbed companies Metropolitan St Ry Co..g. in. el. tr. g 5 (2,505,000 FL 500000 пот F. & A. 11% .... 
ng 2 Second Avenue Ry..Gen. cons. mtg. 58. 1.600.000 1,600 000 1909 M, & N. | 108 110% 
Charleston S. C. Second Avenue Ry........ Vni Si Deb. 58. 300.000 Ў ps 1900 D x J. 5 T 
Steinway Ry. (L. I.) . Ist mtg. g. 68. 1.500.000 ,500 000 1922 J. & J. 117 
Date o/ Quotation - May 23, 1898. Рев South Ferry RR. 5 нын ite 5% _ 850.000 5; 50.000 11919 LAT 106 111 
S R.. ..** žal t t . 5 . 500,000 , 1906 J. & J. еге 600 Third Avenue RR oes ene в 2c n lst mt М А 59. 5 000,000 ,000,000 1937 * J. 120 121 
iii r e 
Controlled by Charleston St. Ry Co. wenty-third Street Ry.......... Deb. 5s аи 9 0 „ 
Union (Huckleberry) Ry..... let mtg. 54,| 2.000.000 | 2,000,000 |1942 F. & A |111% | 114 
Chicago III E Electric RR... lat nite. 5н. 500,000 500,000 |1948| J. & J. 108 Seed 
Е .035,000 in escrow to retire gen. mtg. 
Date of Quotation—May 23, 1898. bonds: g K 
Obicago City Ry...........18t mtg. 4½5. 6,000,000 4,619,500 1901 J. & J. 10173 1024 184,850 000 in escrow to retire maturing 
Chicago Passenger Ry...... lst mtg. 6s. 400,000 400.000 1905 F. & А. | 1034 |... ч onligationp 
Chicago Passenger Ry...Cons. mtg. 68. т л о 1929) J. & DP. ee pr in escrow to retire Ist and 24 
2 So. Side R. T...1st mtg. E. 58. 7.500. „500.600 1929 А. ; .. Е mg. оопаз. 
Jie Gor Side R. D c ds 1,500,000 150,000 |1907 ]. & D „ И treasury, $80,000. 
Chicago West Div. Ry..... Ist mtg 418, 4,010,000 | 4,040,000 Поло] & J. 104% | ...... { Guar. by Union Ry. Co. 
ke Street Elevated RR.. Int mtg. g. 58. 7.971.000 | 3,781,200 1028 J. & J. 6) 70 Toronto Canada 

Metrop. W. Side Elev. Ry. Ist mtg. g. 58. 15,000,000 | 15,000,000 1942, F. & A. 45 48 Date оу Quotation— May o3 1898 

North Chicago St. RRR... lat mig 53. 3,171,000 | 3,171000 lang) J. & J. 101 | 105 „ M. 4 8 ; 

North Chicago St. RR....Cert. indeb, 66. 500.000 500.000 1911, J. & J. |... | тоз || Montreal St. Ry. ...... .. ...... Iat mtg. dh. 2,500,000 800,000 9% JJ. "a ese eere 

North Chicago City Ry......19t mtg. 65. 500.000 500.000 1900 J. & J. 108 .... Toronto ft. Ry... .. . . Ist mtg. K. dios. | 4,550,000 | 2,200,000 [1921 M. & . КУ 

North Chicago City Ry..... consol 4'44.| 2,500,000 2,500,000 1927 M. & М. 105 ds +%35,000 per m. single track authorized. 

West Chicago St. RR... . t mtg. 58. 4,100,000 | 8,969,000 |1928] M. & N. 103 101 8600,000 In escrow to retire 68 due in 1901. 

West Chicago St. KR........ Deben. 68...| 2,700,000 700.000 1911 J. & D. 100 1004 
West Chicago St. RR... . Con. mtg. р. 5s. 12,500,000 ош 1936! ...... 9913 | olt Philadelphia. 

IW. Chicago St. RR. Tunnel. . ist mtg. 5в.| 1,500,000 „500,000 1909 F. & A. | 1\2 e Date of Quotation— May. 23. 1898 

Redeewable at option on 60 da. notice. , 1909 
Funded debt assumed by Ohicage W. Continental Pass. Ry............ lst. mtg.6«| 350.000 810.000 J. XJ. eae —ͤ 
у К > 1900 

D R | olling interest of Emptre Pans. Ry... . It mtg. 7ч 300,000 200,000 J. & J. жез ccoo 
iv. Ry. Co., contr ng t 

which ів owned by W. Chicago St. KR. Greene & Coates St. Ry. . ... lat mtg. 6% 100.000 100,000 1999 J. & J. | sree 

Oo., lessee. Lombard & So, 8t. Pass. Ry. . lat mtg. 6% 150.000 Ä [ eas . seee | esoo 
(Subject to call after Oct. 1, 1899, at People's Pass. Rx. ...... lat mtg. 7a 250,000 250.000 P J. JJ. + 

$110 and interest. People’s Pass. Ry....................2d mtg. 58° 500.000 454.000 4 J. & J. sese — 

Assumed by W. Chi. RR. Oo., lessee. People’s Pass. Ry. Cons. mtg. 5% 1,125,000 367,000 1912 M. & 8. 15 — 2 
Int. guar. by W. Ohſcago St. RR. Co. People’s Pasa. Ry....... Stk. tra. cert. g. da | 5,698,210 HANK m iU 102 
: ciucin v^ j PUN CIO Faon nert Ry... Ist mtg.5«| — 200.000 200,000 95 J 2 ios’ lix 
neinnati, O. Philadelphia Trac. Co........ Coll. tr. g. 4. 1,800,000 | 1,018,000 7 F. K | 
Thirteenth & 15th St. Ry. . lat mtg. 78. 100.000 100,000 1903 A, & O |... | oos 
Date of Quotation— May 23, 1898. Union Passenger В ' а, y 1911 eve 
' | enger Ry. lat mtg. 58. 500.000 500,000 A. & O. ecco 

Oin. New. & Cov.St. Ry Ist Con. mig. g. 58 8,000,000 | 2,500,000 1022 J. & J. 975 101 . a КОК ү tr. ды. 29,735,000 | 29,724,876 1565 A. & О. „„ 
Mt. Adams & Eden 1 k In. 1st mtg. ба. 46,000 46,000 - 1900 A. & О. 107 2 ИЯ ея k мчеп 77 . ꝛũ— st mtg. "m MEME mm m 1906. — ж 1155 2 2 „0 
Mt. Ad & Eden P'k I lst 6 100 ‹ О 111 | West Phila. Pass. Ry......... Ist mtg. g. вч. 250,000 246.000 100. A. & O С 

. Adams en n. . Ist nitg. 68. 100.000 100.000 1905 A. & О. sesa АУ A 1926 11452 115 

Mt. Adams & Eden P'k Inc. Cons. nitg. 58 531.0 531.000 1906 M. & S. 108 West. Phila. Pass. Ry............ 2d mtg. 5a. 750,000 750,000 1 M. & N 4 

„ Ооу. & Cin. St. Ry ........18t mtg. 68. 250.000 250.000 1912 M. & 8. 119 0 The trust certificates were {argued to 
1 

[8o. Ооу. & Oln. St. Ну.......24 mtg. бв. 400,000 400,000 1932 J. & J. 129 | ...... pay for the shares of the Electric and 
t Assumed by the Cincin. St. Ky. Co. People's Traction lines purchased. 

{$250,000 reserved to retire lst mtg. bds. Pittsburg, Pa 
Cleveland, O 5 
Е Date of Quotation—May 23 1898. 

Date of Quotation— May 23, 1898. Birmingham, Knox & Allentown. . 68. 500 000 500,060 11931 M, & S, — 
aBrooklyn Street RR. Co......1st mig. 68s. 600 000 600.000 1908 M. & S. | 106 107 [Central Traction Co. . . . . Ist mtg. 58. 375.000 375.000 190 J. &. J . — 
Cin. New't & Ооу. St. Ry..Oons. mtg.5s.!. 3,000,000 2.500.000 s J. & J. 99 101 !/Citizens' Traction CO Ist intg. 5«,|. 1,250,000 1,250,000 10 70 A. & O. 105 а 
Oleveland City Cable Rx. . . . Ist. mtg. 56. 2 000,000 | 2.000.000 1900 J. & J. | 104 10% Duquesne Traction Co. . . . Ist mtg. 5. 1,500,000 | 1,500,000 ae J. & J. 0 109 
Cleveland Electric Ry. Co. lst mtg. g. 58. 8,500,000 1,249,000 1913 M. & 8. 100 103 ‚ *Ееа St. & Pleas. Val. Jack's Run. 58. 50.000 50.000 144 J. & J. cee ИЕ 
Columbus (O.) Cent. Ry... lst mtg. g. 5н. 1,500,000 1.500. 000 1913 M. & N. |... Fed’) St. & Pleasant Valley. . Cons. 58. 1,250,009 1.250.000 1942 J. & J. 107% .... Р 
aEast Cleveland RR.......... Ist mtg. 58. 1.000.000 1,000,000 1910 M. & S, | 101% 105 |/Millvale, Etna & 3harpsburg.............. 56. 750.000 75000 1923 M. & N. 10115 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 68. 600.000 essa 1922 M. & M. .... [Pittsburg, Crafton & Manstleld........... 58. | 250,000 250.000 195 J. & J. . psa 
Lorain (O.) Street Ry..... „..1нф mtg. 68. 200.000 200.000 1915 J. & J езен Ss. | [Pittsburg Traction Co. . . . let mtg. 58. 750.000 750.000 т A. & O, i5 T 
tSt. Ку. Oo., Grand Rapids...Ist mtg. 53. 600, 000 600,000 1912 J. & P). was Pittsburg & Birmingham.... lat mtg. 58. 1,500,000 ] 500,000 1955 M. & N. 26 „ %1łũ 

781.900, 000 in escrow to retire bonds of Pittsburg & West Eud.. ... . ut mtg. бя 500,000 0 э J. & J. m 
absorbed companies, marked a. *Pg'h., Allegh. & Mauch... Gen. mtg. 5н. 17,000. | 1400000 1990 A & О, | ene qo see 
{Interest guar. by Oona. At. Ry. Co. Second Ave. Traction Оо "P Pr 5н. 2,500 X0 2.000.000 1934 J. & D. i0 74, eeso 
Detroit, Mich Sub. Rapid Transit Railway Со..........ба. 500,000 500.000 1918 M. & S. |... 

T Date of Quotation — May 23, 1898, Providence R. I. 

Detroit Citizens’ St. Ry.....19£$ сопа. 58. 7,000.000 | 8,835,000 |1905; A. & O. 960 = o 

Ft. Wayne & Belle Isle Ry...18t mtg. 6s. 100,000 877,000 1902 A. & О. |... ч " Россо УОТА n gon. 

The Detroit Ку............... 19% mtg. 58. 1,800,000 1,800,000 1925 J. & D. 99 100 || Newport Street Ry........ . Coupon ба 50.000 50.000 1910 J. & D. 
$81,150,000 1n escrow to retire bonds of . United Trac. & Elec. Co. . Ist mig. g. 58 9,000,000 - 1983, M. & & | 105 » ГЫ 

Det. Oity Ку. and Grand River St. Ry. ° | 9,215000 11908 Ms ы 107 

t. Louls 
New Haven Conn. S | 
Date of Quotation—May 23, 1898, Date of Quotation—May 23, 1898, 
New Haven St. Ry . . Ist mtg. g. 58. 600,000 600,000 1918 M. & B, | 105 ess ||tBaden & St. Louis RR..........]8t mtg. 5a. | — 250.00C 250 000 1918 J. & J. 10 101 
New Haven (Edgewood Div.) 1at mig. 58 250,000 250,000 1914 J. & р. | 104 es. [Cans Ave. & Fair (ds. Ry. . . lat mig. 58. 2,000,000 | 1.901,000 112, J. & J. 102 104 
Winchester Avenue RR. . . let mig. g. б. 500,000 500,000 1912! M. & N. | 106 . . . dO tisens" Кд! чет do . . 12$ te. fa. 2,000 000 4.509,00 11007 J. & J. 107 108 
Winebester Avenue KR....Deben. g. 6»,! 100,000 94,000 11909! M. 4 8. 103 M. Comp. Hts., Un. De. & Mer. Ter. Ist 66 1,000,000 1,000 500 joe J. 4 J. 1и 178 
With interes 


With interest. ‘*Unilsted, 
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Amount. 
Interest 
Ізлаеё. Due] periods. 


NANE. Authorized. Bid. | Asked. 
St. Louis. 
Date o1 Quotation— May 23 1898, 
Fourth St. & Arsenal St. Ry. ist mtg. бм. $50,000 $50,000 |1908 J. & J. 80 85 
Jefferson Avenue Ry. Lat rity. 55. 400,000 400,000 1905 M. & N. | 100 102 
Lindell Ry. e 8 Ist mtg. 58] 1,500,000 1,500.000 1911 F. & A. | 106 107 
Missouri RR. Co...... VVV 1,000,000 700,000 |1916 M. & 8. | 106 107 
Mound City RR. Oo. Int mtg. 68. 400,000 B00,000 1910 A. & О. | 102 104 
eople's RR. Co lat mtg. ба. 125.000 125,000 |190?| J. & D. 98 101 
| People's RR. OOo 2d mtg. 7a. 75.000 75.000 |192 M. & N. 97% 100 
People's RR. Co. Cons. mtg. 68. 1,000,000 800,000 11904 J. & J. urs —— 
St. Louis & E. St. L. Electric. lat mtg. 6». 75,000 75.000 1905 J. & J. 100 101 
St. Louls RR. Co lat mtg. 5к 2,000,000 2,000,000 1900 M. & N. | 10014 10174 
St. Гоша & Sub. Ry. . let mtg. g. 58. 2,000,000 1,400,000 19210 F. & A. | 100 101 
t. Louis & Sub. Ry................ Income 58. $0) 000 800,000 |......| ....... Vs 60 64 
tSouthern Electric Ry. .., Cons. mtg. 6s. $00,000 500,000 1909 M. & N. 118 115 
Taylor Avenue St. Ry. lat mtg. g. ôns. 500,000 500,000 1918) J. & J. 110 111 
nion Depot RR. Co., last cons. mtg. 6s.| 1,091,000 1,091,000 1900 A. & О. | 103 104 
Union Depot RR. Оо.........Оопв. mtg. 68. 3.500. 000 1,737,000 1918 J. & J. 113 114 
tOontrolled by St. Louis RR. Co. 
Controlled by Union Depot RR. Oo. 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire lst & 2d 
mtg. 
200,000 in escrow. 
d 200,000 in escrow to retire lst mtg. 
ods, 
San Francisco Cal. 
Date of Quotation— May, 1898. 
California St. Cable RR. Ist mtg. g. 58. 1,00 ',000 900,000 1915 J. & J. 118 Е 
tFerries & Cliff House Ry. . . Ist mtg. 68. 650,000 650,000 11914 M. & S. 117 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 671,000 1921 A. & O. А 102 
Market St. Cable Ry. Co. . . Ist mtg. g. 68. 8,000,000 | 8,000,006 11913 J. & J. 127 | 129% 
+Metropolitan Ry. CO. . lst mtg. . МИРОК ЖО А poer 
tOmnibus Cable OO. . . Ist mtg. 58. 2,000,000 2,900,000 11918 A. & O. 127% 130 
Park & Cliff House RR........ lat mtg. вн. 350.000 350400 11912 J. & J. 105%) ...... 
I Park & Ocean RR................. Ist mtg. бв. 250.000 250 000 11914 J. & J. 110 | 115 
Powell St. Ry............ esses 1st mtg. 68. 700.000 700,000 1912 M. & S. 1177 120 
Sutter St. Ry. Oo............... lat mtg. g. 58. 1,000,000 900, 1918, M. & N. 10954| 110 
Controlled by Market St. Ry. Со. 
Washington D. C. 
Date of Quotation— May 23, 1898. 
Belt Ry. Со. ......... С mtg Эм 500.000 450,000 1920 J. & J 45 | .... 
Columbia R seces mtg. 68 500.000 500,000 1914 A. & О {1+ it te 
Eckington & Soldiers’ Ното. mtg. ба 200,000 200,000 1911 J. & D 95 | I00 
Metropolitan RR. Co. Coll tr. cons, вя. 500,000 500,000 1901 J. & J 11775 119% 
{850,000 in escrow to retire lst intg.bds. 
Miscellaneous. 
Daute of Quotation— May 23. 1898. 
Bridgeport Traction Oo........ let mtg. 58. 2 000 ооо | 1.688, 0001923 J. 105 
Buffalo (N. Y.) Ry. Co.. ... . Cons. mtg. 53. 5,000,000 | 3.543,000 |1931 5 a 112 
t Citizens! St. R. (Ind'poli«).1st cons.m 58 4,000,000 8.000, 0001943 M. & N. 79 80 
1 St. Ry. (Buffalo) Ist. mtk. 56. 8,000,000 | 2,366,000 |1932 M. & N. 107 109 
Columbus (O.) St. Ry. Ist cons. Б. 58. 3,000,000 | 2,26 l. 0001932 J. & J. 95 100 
Consolidated Traction (N. J.) Ist mtg.58) 15 000,000 | 18,965,000 1933 J. & D. 101 103 
[Crosst'n St. Ry. (Colu's, O.) Ist mtg.p.5s 2.00, 000 572,000 11933 J. & D. 96 98 
Denver City Cable Ry........ Ist mtg. g. 68.) 4,000,000 | 3,400,000/1920) J. & J. uUa pers 
Denver Соп. Tram'y Co. ., Con. m. R. 58. 4,000 000 922,000 1933 A. & O. 0 78 
Louisville (K y.) Ry...1at cons. mtg. g. 58. 6,000,000 4.931.000 1930 J. & J. 110% 111 
Minneapolis St. Ry. lat cons. mtg. E. 58 5,000,000 | 4,050,000 1919 J. & J. 89° 93 
11 Hudson Co. Ry. (N. J.) Cons intk. 580 8,000,000 | 2.378, 000192 J. & J. 100 104 
No. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 550,00 550,000 1928 M. & N. 90 | ..... ў 
No, Hudson Оо. Ку. (N. J.)) Deb. ба. 500,000 489,000/1902| F. & A. 112 | ...... 
Paterson (N. J.) Ry.......Oons. mtg g.68.| 1,250,000 | 1,000,000 1931; J. & D. 107 10814 
Rechester (N. Y.) Ry........... lat mtg. 58. 8,000,000 | 2,000,000 1930 A. K O. 95 Bien 
Bt. Paul City Ry. een Cons. g. 5в. 5,500,000 | 1.298. 00103777 89 92 
St. Paul City Ry. ———— Deb. g. 68. 1,000,000 | 1, 000, 00190 ...... 85 9234 


18 1.000, 000 in escrow to retire Ist and 

d mtg. bds. 

{#500000 in treasury. 
Buffalo Ry. Co. 

€8760,000 in escrow to retire bonds of 
O. C. St. RR. Co. 

1987, 0% in treasury. 

2#960,000 rea' ved to redeem prior liens. 

118620, 000 in escrow. 


Bonds guar. by 


* With int’rest 


——————— gt eee 
ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date о) Quotation— May 23. 1898 


Edison Elec. Illuminating Co., Boston.. 2,026,000 | ...... Quar. 154 een 
General Electric Oo.. gold coup, deb. 5«..| 10,000,000 | 8,750,000 19222 ssesseee 103 
Pittsburg, Pa. 
Date of Quotation— May 23, 1898 
Allegheny County Light Co...............n. 500,000 c... (IDI J. & J. 105 | ...... 
Allegheny City Electric Light............48. 260,000 .. 11913 A. & О. | ...... | ...... 
Westinghouse Elec. & Mfg. Co..Scrip 68. 195,570 RSS: [езе M.&S, | .... |...... 
Miscellaneous. (Мау. 23, 1898.) 
Edison El. Lig. Oo. (N. York) Ist m. 58..| 4,312,000 4,812,000 19100 109 
Edison El. Hig. Co. (N. Y.) con. m. g. 58. 15,000,000 2,1*6,000 |1993|  ..... & 1147 .... 
Edison Elec. IIIg. Oo. (Brooklyn)....... 2,500,000 1,500,000 1910 111 112 
Edison Кїесїгїс Light (Philadelpbla)..| 2,000,000 АРФЫ ОНИ РУР 103 | ...... 
Edison Lig. Co. (St. Louis) 4,000,000 es... |193 F. & A 60 el 
Mo. Elec. Lt. Co. (St. Louts)...ist mtg. 68. 500,000 ANNE 1909| A. & О. | ...... 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg. 6a. 600,000 РИИ 1921|Ө'гу. |...... | 
United Elec. Light & Power Oo(N. N.). . 5,000.000 ee ee ee ЛИС А 75 90 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation— May 23 1895, 
American Bell Telephone...................78. 1898 F. & A. | 1004 
Northwestern Telegraph Со................7®. „% eevece 4 вооа c aren 1 etooso 
N. V. X N. J. Telep & Telg Co. gen.mtg.5s Kad ws c 108 | ..... 
Chesapeake & Potomac Teleph. Co. . 58. c... 1911] J. & D.] 108 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date ој Quotation— May 23, 1898. 
American Electric Heating...... e... - 58. 500,000 | 500,000 |....| „15 19 
Aratneton & Si ma Eng. Oo о ооооеоьоа 65656 — v 040 660 %%% |. eevoecco || ecc 25 
* Harney & Smith Car Co e9*9925*9 0989000009 sor {ба "ТТЫ ecrtene 1942 J. & J 96 100 
Qai borundum M fa. G0 „ ca MB, „eee. 000000000 90 М. & 8. ee ТҮ 
Warthington Pump G0. TTE e*20900«*900 — „ Å oaaae зев Фере 
tO giiated Nominal, 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 114с.; Lake, 12@12.10c.; casting, 


The Columbus (O.) Street Railway earned $16,579 gross for the second week of 
May, в comparative increase of $6,113. 


The Wilmington City Electric Company, an old-established concern, and the 
Wilmington Light. Heat & Power Company, which was about to build a large plant 
in Wilmington, Del., it is reported have consolidated. 


The Edison Electric Illuminating Company of New York reports for April : 
Gross earnings, 4260.609 ; operating expenses, $139.813; net. $120,796. The same 
о іп 1897 the gross earnings were 5206, 142; operating expenses, $105,298; net, 
100, 54 1. 


In the action entitled The People ex rel. The Rochester Railway Company vs. 
the city assessors of Rochester, N. Y., Referee Benton has handed down a decision 
which relieves the railway company of paying any tax on its capital stock for the 
year 1897. 

The Chicago Dispatch " states that Charles T. Yerkes, the street railway king: 
bas at last giveu his opinion as to the rate of compensation which the city sbould 
receive from the surface railway companies tor fifty year franchises. He is willing, 
after all bills are paid, iucludiug interest charges, to divide equally with the city the 
profits of the companies under his coutrol. 


A meeting of the Redlands (Cal. ) Electric Light & Power Company has been 
called to be held on July 21 for the purpose of considering and votiug upon the 
question of increasing the capital stock of the incorporation from its present sum of 

200,000 to the sum of $590,000. and considering and voting upon the question of in- 
creasing the present bonded indebtedness of $100,000 to $400,000. 


The Philadelphia“ Stockholder " says: The Pennsylvania Railroad has just 
completed the installation of an immense storage battery to operate all the tele- 
graph lines, telephones, call bells and other electrical appliances in use along the 
line between Pittsburg aud Harrisburg on Sundays and at other times when tbe 
dynamo plant at Altcona is closed down. This is the most extensive application of 
storage battery power to such purposes undertaken up to the present time.” 


The suits of the Guarantee & Indemnity Companv of New York, and the Guar- 
dian Investment Company of Cleveland, against the Fort Wayne Consolidated Street 
Railway to foreclose a mortgage for $2,100,000 are being tried before Justice O' Rourke 
at Fort Wayne, Ind. J. J. Shipperd, who is accused in court of misappropriating 
$300,000 worth of bonds of the company, is there as a witness. 


The Consolidated Traction Company of New Jersey reports: Gross earnings for 
April, 1898. 5252 289.87; operating expenses, L123. 900.45; net earnings, $125 389 42; 
fixed charges, interest and taxes apportioned. $115,471.10 ; surplus, $12,918.32. For 
the four months ending April 39, 1808, the surplus was $16,896.82; for the correspond- 
ing period of 1897 the surplus was £248.06. 


Among the concerrs in Chicago now under the control of the Chicago Edison 
Company are the Hyde Park Electric Light & Power Company, Hyde Park; Thom- 
son-Houston Electric Light Company; Mutual Electric Light Company; People's 
Light & Power Company: People's Electric Light, Motor & Power Company; Engle- 
wood Electric Light & Power Company; Chicago Illuminating Company; Western 
Light & Power Company; Edgewater Electric Light Company; West Chicago Electric 
Light & Power Compauy aud Euterprise Power, Light & Heat Company. 


The stockholders of the Lancaster ( Ра.) Electric Light. Heat & Power Company, 
which һава five years’ contract for lighting Lancaster, recently voted to increase 
the capital stock from $150,000 to $200,000 and create a bonded indebtedness of $100,- 
000, the money to be used in improving the plant. On the 19th inst. a bill in equity 
was filed at Lancaster by John B. Oblinger, William L. Blairand Byron G. Dodge, 
former directors. asking the court to restrain the company’s officers from making 
such increase. This action is construed to mean that a faction of the stockholders 
are opposed to any financial manipulations. 


By a recent invention. earbolite. from which ethylene, said to ће superior to 
acetylene, is generated, is being made from slag. The new utility of furnace slag is 
the invention of Herman L. Hartenstein of Chicago. The oid Bessemer plant at 
Hammond, Ind , is being fitted with electrical appliances for the perfection of the 
venture. The process of converting the slag into a white metallic substance of 
twice the weight of gold is by impreguating the molten slag with pulverized coke 
and then subjecting the mixture to an electrical process whereby the whole is fused. 
It is claimed that each pound of the product will produce five feet of gas, each foot 
equal to fifteen of coal or water gas in illuminating power. 


The Chicago Inter Ocean" of the 18th inst. says: ‘‘ The rights of the street 
railway controversy in Chicago аге at last ina fair way to be settled. А gathering 
of prominent business men of the city, which met at the Grand Pacific Hotel yester- 
day afternoon, agreed to make an investigation into the relations of the street rail- 
road companies to the municipality and to collect such figures as are found to he 
necessary to show the actual state of transportation matters existing here. The work 
will begin at once. and the conclusions reached by the investigators will form a basis 
for intelligent opinion on the subject in future." 


The Bo ton “ News Bureau " states that a rumor is current that the American 
Bell Telephone Company is contemplating a bond issue. The company has 82,000,- 
000 6 per cent, debenture bonds, which mature in August, and it is possible that the 
company may issue new bonds to take up the maturing issue. After the recent 
monthly meeting a director said: We have not yet decided whether we will pay 
off the bonds or exchange for new bonds. The company has plenty of money on 
hand, and hesides has given President Hudson authority tosell by auction the 1,500 
shares of stock remaining in the treasury which stockholders did not take." 


Judge Wickes, at Baltimore, has ratified the sale of the Columbia & Maryland 
Railway Company to the Maryland Traction Company. An order was passed hy the 
same court substituting the Maryland Traction Company for the purchasers of other 
franchises and property formerly owned by the Columbia & Maryland Company, 
including the line of railway extending from the District of Columbia northward 
through Hyattsville to Laurel. It is understood to be the purpose to consolidate the 
Eckington & Soldiers Home Railway and the Maryland & Washington Railway in 
the District of Columbia with this road from the District line to Laurel, and operate 
them under the name of the Washington City & Suburban Railway Company. It i8 
the intention of the Maryland Traction Company to at once complete the road be- 
tween Baltimoreand Ellicott City. Both the Maryland Traction Company and the 
Washington City & Suburban will be controlled by the stock holders of the Baltimore 
Security & Trading Company, but they will be operated as independent systems. 


The committee on street railways have reported a bill in the Massachusetts Sen 
ate which practically revises the street railway Jaw of the State. Among the more 
important provisions of the bill is one in section 7 placing an excise tax ou the rail- 
wavs as follows: Companies whoseannual gross receipts per mile of track are A. 00 
or less, 3 of 1 per cent. of the total annual gross receipts; companies whose gross re- 
ceip's are more than $1,000 and less than $7,000, 14 per cent.; more than $7,000 and 
less than $14 000, 13 per cent; mere than $14.000 and less than 821.000, 2 per cent.; 
more than $21,000 and less than $25 000, 24 per cent.: more than $25,000, 2) per 
cert. The excise tax thus provided shall be in addition to the taxes now provid 
by law. Tho eighth section permits an appeal to the Railroad Commission for а re 
vison of the amount of the excise tax. The excise tax shall be applied towards 
the construction, repair, ete., of the public ways and the removal of snow therefrom. 
Street railway companies shall not be required to. keep any portion of the surface 
material of the streets, roads and bridges in repair, and may, as an incident to their 
corporate franchise, without fee, open any street where the railway is located to 
make repairs or renewals of the railway. | | | 
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EDITORIAL NOTES. 


At a recent meeting of the 
Channel Bridge Company, held 
in Paria, a rather novel method 
was suggested for bridging 
the English Channel. The new scheme consists in 
rolling, on a bridge submerged to a depth of 49 feet 
below the water surface, an immense platform emerg- 
ing above the water. The latter it is proposed to 
operate by electricity, presumably much in the same 
way that a submerged tramway is now operated 
along a section of the British coast. The platform 
would be built large enough to acoommodate four 
trains at a time, the rails on the platform being at 
the same elevation as the rails on land at the point 
of departure and arrival. | 
this novel method of bridging consider it to be prao- 
ticable and claim that it will do away with many of 
the objections raised against its predecessors as a 
means of opening communication between England 
and France. I$ is said to be simple and possesses ab- 
solute safety both during ita execution and in its 
working. The present sobeme is also said to escape 
the principal international objections raised against 
an overhead structure. I$ would moreover in no 
way impede or menace navigation, and the insular 
situation of England would still remain intact. 

The platform on which the trains would stand 
while being electrically propelled across the Channel 
would be 492 feet in length and 49} feet in width. 
1% would be supported by iron pillars solidly braced 
togetber by means of iron girders, the whole resting 
on the submerged platform which would be provided 
with fifteen pairs of wheels rolling on rails fastened 
to the bridge. The submerged platform would be 


A Movable 
Electric Bridge. 


about one hundred feet wide, so that the columns 


supporting the upper platform would inoline inward, 
thus keeping the center of gravity well over the 
center of the lower platform and making it im- 


possible for the waves or wind to overturn the struc- . 


ture. The necessary electric current would be gen- 
erated by means of a suitable electrio plant on the 
upper platform and would be transmitted separately 
to each of the fifteen pairs of wheels with which the 
submerged platform is to be provided. 

The London Standard, referring to this novel 
bridge, says : 

* This new work could be complefed in five years. 
The total cost would not exceed 350,000,000 franos, 
or three times less than the bridge above the water, 
Three rolling platforms, working simultaneously, 
and only during the day, would suffice for a traffic 
of 3,000,000 tons of merchandise and 2,000,000 pas- 
sengers, which would produce an annual income of 
over 60,000,000 franos, or a net income of 50,000,000 
francs. Considering the facility of brilliantly illumi- 


Those who have studied 


nating the platforms with electricity, they oould 
also travel at night. The great English company, 
the Thames Iron Works and Ship Building Company, 
limited, is in accord with the French Compagnie de 
Fives-Lille for the grouping around this project of 
the principal iron working firms and companies of 
the two countries into a vast international consor- 
tium, whioh, with the present Channel Bridge Com- 
pany, will demand the concession and secure the 
exeoution of the work.“ 

The bridging of the English Channel by & movable 
eleotrio bridge, 80 to speak, is exceedingly interest- 
ing and rather unique, but like most gigantio under- 
takings it would probably be discovered after work 
had once begun that the original estimated coat of 
the undertaking was far too low. Almost insur- 
mountable difficulties would arise and would have 
to be overcome, and it would therefore seem that if 
it is absolutely necessary that a train should make 
through trips from Paris to London or vice versa, 
some form of train float could be devised and 
put in operation and probably effect a saving of 
$70,000,000 on the scheme suggested. 


х х + 

The final arrangements 
for holding the summer 
meeting of the North- 
western Electrical Asso- 
ciatiop were completed 
ata meeting held in Chicago on May 24 at which 
were present Mr. F. A. Copeland, president of the 
Association, the Board of Directors and the special 
Committee of Arrangements, consisting of Mesars. 
J. M. Hill, W. W. Low and Wm. Gofiz. The action 
taken at the meeting practically assures the success 
of the Convention. As we stated in a previous 
editorial, some weeks ago, the honorary guests are to 
be Mr. Thomas A, Edison, Prof. Thomson, Mr, Frank 
Sprague, Mr. Nikola Tesla and Mr. Wood. Prof. 
Elisha Gray and Mr. W. S. Mallory, we are now in- 
formed, have been added to the number. 

The members attending the Convention will leave 
Chicago as originally planned, on the commodious 
steamer Northwest on Friday, June 10, at noon, the 
steamer patting in at Milwaukee for suoh of the 
members as desire to embark soere instead of at 
Chicago. It is proposed to stop for a few hours at 
Mackinac Island and from there go on to Sault Ste. 
Marie, where the steamer is scheduled to arrive at 
5 P. M. on Saturday. Toe vessel will first touch on the 
Canadian side to afford the members of the party an 
opportunity to inspect the plant for the smelting of 
nickel ores by electricity, which is very fast ap- 
proaching completion and which we are informed 
will be in operation by the time the Northwest 
reaches there. The large plant of the Tagona Com- 
pany and other points of interest will also be vis- 
ited. The members will then be taken over to the 
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American side, where the citizens propose to enter- 
tain the visitors Saturday evening. The vessel will 
remain here until Sunday noon, whioh will allow of 
the morning being utilized for the inspeotion of the 
big locks, the ship canal and the carbide works. 
Hancock will be reached about 4 А, M. on Monday, 
and the members will be taken at an early hour to 
inspect the well known Calumet and Heola copper 
mines, remaining until 2 P. M. While the gentlemen 
of the party are at these mines the ladies will be 
entertained by the ladies of Hancock and Houghton, 
the two cities being practically together. 

At Duluth, where the party will arrive on Monday 
about 9 P. M., a large reception is to be held whiob 
should prove extremely attractive from a social 
standpoint. A paper on the Electrical Smelting 
of Ores?! is to be read at Duluth by Mr. W. T. 
Horry, and there is also to be a varied entertain- 
ment furnished by the citizens. Altogether the stay 
at Duluth should prove both enjoyable and in- 
structive. The banquet is to be beld at West Supe- 
rior on Tuesday night, and will be given jointly by 
the citizens of Duluth and Superior. It is to be one 
of the most elaborate affairs ever given in the West, 
and will be attended by men of note from all parts 
of the country. 

The party will leave Duluth by speoial train, stop- 
ping some three hours in Minneapolis for the inspeo- 
tion of the mammoth new power plant of the Twin 
City Rapid Transit Company, and will in all proba- 
bility dine at the West hotel. The special train will 
leave Minneapolis about 8:30 P. M., arriving in Chi- 
cago early on the morning of the 16th. 

As we stated in the article referred to above, a 
unique feature of the Convention on the steamer will 
be the establishment of a question-box in which 
questions will be dropped and answered by experts 
during the session. A wide range of topics of im- 

portance will be discussed, including arc lamps, 
lighting, meters, transformers, measuring instru- 
ments, boiler furnaces, engines, mechanical draught 


and numerous other topics of interest to the electrical 


engineer, manufacturer and central station man. 
Well-known experts and specialists who are promi- 
nently identified with the devices and subjects under 
discussion will take part, which should go far to- 
ward making the 1898 Convention an extremely 
valuable one from a scientific stand point, 

An unusually large attendance of central station 
men is assured, and we are informed that Mr. J. M. 
Hill, chairman of the special Committee of Arrange- 
ments, has heard from many people of note who are 
either owners of electrical properties or who are in- 
terested in some new electrical development, assur- 
ing him that they will be present. The technical 
departments of all the large manufacturing companies 
will, moreover, be well represented. The three days 
on the steamer, it is generally thought, will prove of 
lasting benefit. The ladies are to be unusually well 
provided for, but those who contemplate taking 
ladies would do well to address Mr. Hill, 1240 
Monadnock Block, Chicago, at as early a date as 
possible in order that extra care may be exercised in 
assigning staterooms for their comfort. 

It is safe to predict that this Lake Convention will 
prove one of the most enjoyable gatherings of the 
year. 

х & & 
Recently а new form of tele- 

Uses to Which phonic apparatus lias been 

the Telephone perfected for the United States 

is Put. Signal Corps after five years of 
experimental work. This sys- 

tem, which somewhat resembles the Charollois sys- 
tem in vogue in France, might be said to be an out- 
yrowth of the latter. The system invented by Cap- 
tain Charollois of the French Army, and which bears 
his name, consists of an uninsulated bimetallic wire 
which may be laid upon the surface of the ground, 
each end being connected by a specially designed 
transmitter and receiver. The success of this appa- 


ratus was to a large extent attributed by its inventor 
to the peculiar properties of the bimetallio wire. 
Experimente were made with the system in this 
country, and it was found that by replacing the 
Charollois receivers and transmitters by magneto- 
telepbones much better results could be obtained. 
The experimenter, Captain James Allen of the United 
States Signal Corps, next made a study of the bime- 
tallio wire, which led him to believe that equally 
good results could be obtained by the use of a single 
conductor of the same diameter аз the bime- 
tallio. Silioon, pure oopper, bronze and other 
wires were tried with excellent results. The 
original idea was to use the uninsulated wire 
for oral communication only, but it then be- 
came necessary to adapt it to the use of the 
Signal Corps as a part of its means of telegraphio 
communication. With this end in view, Captain 
Allen replaced the magneto transmitter by one of 
carbon, with greatly improved results. The trans- 
mitters were then introduced into a oirouit with a 
suitable battery, induction coil and telegraph key. 
With this arrangement the principal objection, and 
one that seemed almost impossible to overcome, was 
that the back stroke of the diaphragm was much 
louder than the sound obtained when the current 
was sent through the magnet. After considerable 
experimenting, however, a solution was found for 
this problem whereby the ordinary Morse code could 
be read through the receiver. 

This combination of a telephone and telegraph 
system was thoroughly tested in actual warfare dur- 
ing the late trouble with the Arizona Indians. It is 
said to have been operated successfully in both its 
capacities at a distance of 625 miles. Ав the whole 
outfit weighs but about sixteen pounds it is ex- 
tremely well adapted for making quick connections 
between neighboring army posta during a campaign. 

Another important use to which a modified form 
of telephone has recently been adapted is in enabling 
deep sea divers to communicat’, while under water, 
with their attendants. This system was invented 
by Captain Louis Sorcho of Baltimore, and consists 
of a specially designed headgear for both the diver 
and tender, made of rubber. This fits over the head 
much the same as the ordinary telephone exchange 
headgear. The receiver is p'aced over the left ear, a 
wooden pad over the right, which shuts out all sound 
and prevents pain in the ear from the air pressure. 
The waterproof cable containing the wires passes 
through the front of tbe diver's helmet, a stuffing- 
box being employed to prevent the admission of 
water. The necessary ourrent for operating the 
phones is obtained from dry batteries, ranging in 
number from eight to twenty-four, according to the 
depth at which the diver is working. The trans- 
mitter and receiver are round and flat, much re- 
sembling those frequently met with in telephone 
exchanges. 

By means of Captain Sorcho’s submarine tele- 
phone a diver can bave anything he may happen to 
need sent down to bim, or oan, if a connection is 
made on the surface, hold a conversation with an- 
otber diver at some distance from him. Asa means 
of safety the submarine telephone is invaluable, for 
should a diver’s life-line become entangled or his 
air-pipe foul, he could notify bis tender to that 
effect in à word and be immediately drawn to the 
surface, With the Sorcho apparatus, the acoident 
which recently caused the death of a diver by 
asphyxiation while examining the bottom of the 
gauboat Newport would have been impossible. 


THE strength of the Spanish navy in torpedo boats 
makes it necessary that all the vessels of the United 
States navy and the forts should be provided with 
searchlights, but itis found to be no easy matter to 
purchase a sufficient quantity of searohlights in the 
present emergency owing to the scarcity of suitable 
mirrors, an adequate supply of which cannot be 


had. Having the neoesaary reflectors, the electric 
companies would have no difficulty in turning out 
projectors at a rapid rate. 


Under the Searchllght. 


Notes and Comments on Various Topics. 


A Boston finanoial paper publishes an item from 
a New York source asserting that the Manhattan 
Elevated Railway direotors are considering plans for 
the equipment of the road with electricity, and that 
„Mr. Siemens, the foreign electrician, who some 
time ago made a careful inspection of the whole Man- 
battan system at the request of the Manhattan 
people, will soon arrive in this country and probably 
submit a plan which may be adopted. Assurances 
are given that Mr. Siemens’ plans and ideas are the 
most acceptable so far investigated." It has been 
80 often stated in the public prints that the General 
Electric Company had secured the eleotrical equip- 
ment of the Manhattan road that this announce- 
ment, which is going the rounds, comes like a sur- 
prise—that is, under ordinary circumstances, it 
might come in that way, but the statements set 
afloat by the busy prese bureau of that company 
have so often proved false that every one has ceased 
to believe them. As the General Eleotrio is using 
the Siemens system of underground conduit, or an 
imitation of it, perhaps the Manhattan directors 
thought it probable that Mr. Siemens might have 
ideas on elevated traction which it would be prefer- 
able to take from him personally rather than through 
tbe poachers who have appropriated ” his under- 
ground system. 

х & * 


TRR Holyoke Street Railway Company is de- 
fendant in a suit for damages brought by a young 
woman who claims that she is entitled to $25,000 for 
injaries alleged to have been received May 30, 1897, 
while returning from Mountain Park on one of the 
company’s cars. The car slipped its trolley, it is 
claimed, and ran into a car ahead, Since the time 
of the accident the girl has been confined to her bed. 
At the trial, which is in progress as we write, one 
physician stated while on the stand that it was his 
opinion that the young woman was suffering from 
what might be termed ‘' hysteria with an object,” 
and that her recovery he believed would be very 
rapid after the lawsuit. It is ecarcely neoeseary to 
say that he was not the physician in attendance on 
the girl. 

& х + 

New York is sending over bullish despatches on General 
Electric.—Commercial Bulletin, Boston. 

THE bullish depredations of the General Eleotrio 
in New York have dwindled to narrow dimeneions, 
and the manipulators are apparently seeking other 
fields. It is astonishing, however, that they should 
have chosen Boston as а new working center. The 
history of General Electric is about аз well known 
in Boston as the story of Captain Kidd, aud evokes 
about the same kind of emotion when recalled. 


+ + K 


A Вовтом dispatch to the New York Times, dated 
May 27, states that a new and powerful apparatus 
bas just been completed by Prof. John Trowbridge 
of Harvard University for experiments in electrical 
force, his principal object being to test the репе 
trating power of the X-ray. The apparatus consists 
of a series of 120 Franklin plates or Leyden jars, 
supplied with power by a storage battery containing 
10,000 Plauté cells. The voltage necessary for ex- 
periments is 2,500,000. Prof. Trowbridge already 
has made experiments which prove that with apps- 
ratus as powerful as this the X-rays can be made ta 
penetrate not only human flesh, bat also bones and 
tendons, tbus probably making possible still more 
remarkable attainments in surgery by their sid. 
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CARBONIZATION OF FILAMENTS BY 


THE ELECTRICAL EXHIBITION. 


The management of the Exhibition has decided to 

keep this instractive and most entertaining show 
open а few days longer than was originally intended, 
and have therefore leased the Garden until Saturday, 
Jane 4. This will afford many persons, who proba- 
bly otherwise would have missed seeing the many 
electrical wonders, an opportunity of examining 
them. In spite of the inclement weather which New 
York had been experiencing almost unceasingly for 
the past week, throngs continued to congregate in 
the Garden and take the most lively interest in all 
the special features and many of the private exhib- 
its. The school children, who took tbe Garden by 
storm some ten days ago, continue to besiege it every 
afternoon in throngs. To these children the phono- 
graphs, electric cascade, submarine mines and bright 
lights make the place a fairyland. The lighting of 
the tower on the Garden attracts general attention 
and may be seen for miles around. The striking and 
original effeot produced by multi-colored beams from 
fourteen searchlights behind a mass of very thin 
white silk gauze is beyond description. The Even- 
ing Post describes the effect as follows: 

„The tower of Madison Square Garden bas often 
presented a beautiful spectacle at night, but it was 
never more a vision of beauty than since the Elec- 
trical Exhibition opened. With apparatus and by 
means whiob the management refuses to disclose, the 
tower each evening after dark is thrown up against 
the sky with a multi-colored radiance that causes 
every eye to be turned upon it, not only in the ad- 
jacent streets, but across the ferries and out well 
into New Jersey, and the Connecticut suburbs. The 
name that is already commonly given to this popu- 
lar performance is Diana’s skirt dance.’ It really 
seems to be a huge representation of the Loie Fuller 
effects, with the aid of the wind and of colored 
screens and searchlighte. In waving columns of 
steam and cloud, some diaphanous material coils 
and curves around the shaft of the tower, right up 
tothe foot of Diana, and then the tinted fires of 
eleotricity are let loose on this ever-changing scenic 
effect. At one minute the tower is all the colors of 
the rainbow; the next it isa pearly white or blue, 
and then again it is all bathed in blood red, while at 
the same time a keen searoblight is thrown on Diana 
herself, as she points to the wind. Just below, of 
course, hangs the electric sign of the show, suggest- 
ing the wondrous things that are going on within 
the Garden itself; and thus a piece of advertising 
not less beautiful than it is clever accomplishes its 
purpose. 

The special exhibits continue to attract general 
attention. One of the most instructive is that of 
the underground trolley. The traok is of standard 
gauge and is made up of tworails 9 inohes high 
weighing 90 pounds tothe yard, Fall size yokes 
are shown which carry conduits consisting of 6-inoh 
duots imbedded in conorete. A full size саг is oper- 
ated backward and forward over the section, which 
is some 60 feet in length. 

Another exhibit which bas been attracting con- 
siderable attention is that of Prof. S. H. Short, 
which consists of a pioneer electric car used in Den- 
ver, Col., ав far back ав 1885. This car is shown 
running on underground conductors and was one of 
the first attempts at underground propulsion. 

The Diesel motor, located in the basement, is at- 
tracting the attention of central station men from all 
over the country. The motor which is now being 
exhibited is of 20 horse-power, directly coupled to а 
generator. It runs at the comparatively low speed 
of 170 revolutions per minute, as owing to its late 
arrival time was lacking to adjust it to a higher 
apeed suitable for electrical work. 

The Exhibition has unquestionably been well 
Managed and care and judgment exercised in the 
selection of the special features. It only remains 
now for the gentlemen who have devoted both their 


time and energy to afford the publio an oppor- 
tunity of visiting an unsurpassed electrical show, to 
reap the reward of their labor. 


Convention of Fire and Police Telegraph Superin- 
tendents. 
[OFFICIAL, ] 
- Brooklyn, N. Y., June 1, 1898. 
To Superintendents and Electricians : 

The Third Annual Convention of the Fire and 
Police Telegraph Superintendents and Municipal 
Electricians will be held at Elmira, N. V., August 
9 and 10, 1898, at 10 A. M. All members are expected 
to be present. Bring your ladies; special arrange- 
ments are being made for their entertainment. Sev- 
eral papers will be read by well-known electricians. 
Will you be present? Fraternally. 

W. Y. ELLETT, President, 
Elmira, М.Ү. 
Н. F. BLACKWELL, Seoretary. 
Take D. L. & W. Road from New York or Buffalo 


and intermediate points. 


Electrical Work in South Africa. 


The British and South African Export Gazette giyes 
many items of news which show that the advantages 
of electric transmission of power are bringing it to 
the fore. Thus we learn that a power plant has 
just been installed at the York gold mine, oompris- 
ing two belt-driven 50-H». three-phase inductor type 
generators, running at 750 revolutions per minute 
and supplying power to two 24-HP. motors coupled 
to belt-driven pumps; also a 3-HP. motor connected 
to a centrifugal pump; and several small motors for 
various kinds of machinery, including one of 9-HP., 
coupled direo$ to a continuous current dynamo of 
15 volts 300 amperes output, for cyanide work." 
Again, ‘‘an electrical plant recently sent out to the 
Vogelstruis gold mine by the General Electric Com- 
pany, Manchester, consisted of two 150-K w. three- 
phase generators, belt-driven at a speed of 300 revo- 
lutions per minute, a frequency of 30 cyoles and a 
pressure of 950 volts; three triplex single-acting 
pumps, with plungers 64 in. by 8 in., coupled direct 
to 35-HP. motors running at 360 revolations. 

„Speak ing of the increasing difficulty which the 
South African mining industry, and in particular 
that of the Rand, has experienced in procuring a 
sufficient supply of native labor, this fact bas given 
a great stimulus to the introduction of machine 
drills. A variety of these have been imported, chiefly 
from America, or invented to meet the requirements 
of the mining industry, and bave been largely 
adopted by mining companies. Opinions, however, 
differ as to the economy of their employment as 
compared with hand labor, although it is admitted 
that they have the advantage of placing the mines 
in a position of independence with regard to hand 
labor in cases of emergency, and often do away with 
the necessity of stopping driving power. 

‘¢ The drills in use have been found to work well-in 
large stopes, but less so in small. The chief desid- 
erata of a good stoping drill are considered to be (1) 
lightness, во as to be easily handled; (2) strength, so 
as to reduce repairs to a minimum; and (3) economy 
in air (or otber power) consumption. The drills 
known on the Rand are driven by air and steam, 
but the latter has been found very objectionable 
in working. No electric drill has, however, yet 
been placed on the market so far ав we are aware. 
This affords an opening for English electrical inven- 
tion which it is to be hoped may be taken advantage 
of for the credit and profit of home industries, as 
the market for this olass of tool in South Africa is 
undoubtedly large and growing.’’—Elec. Engineer, 
London. 


The General Electric Company owed on January 
1, 1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1898. The rate of interest is 7 per 
eent. per annum. Neither have any dividends bees 
paid on its common stock since August, 1893, 


ELECTRICITY.* 


BY LEGH 8, POWELL. 


The idea of carbonizing filaments by electricity, 
in lieu of the common furnace method, must have 
oocurred to many. 1% was widely reported some ten 
or twelve years ago that the remarkable ‘‘adamant " 
filaments, introduced by Woodhouse and Rawson, 
had been subjected to intense heat by electricity, but 
no details of the process employed were ever noised 
about or reached the ears of the writer; and i$ is be- 
lieved that at the present time the carbonization of 
filaments by means of electricity bas not been practi- 
cally adopted. As the subject is not without interest 
or economic possibilities, it has ooourred to the writer 
to be worth while putting on record an electric 
method he devised for this purpose about five years 
ago, and a few particulars of certain rough and super- 
ficial experiments which were made at the time at a 
Continental lamp factory to test its practicability. 
It is hoped that some incandescent lamp experts, who 
care to test the plan further, and who are able to 
bring together the means and conditions needed for 
the investigation, will succeed in bringing this pro- 
cess, or one allied to it, to a suocessful issue. 

The features of the method in question and the 
principles involved are very simple and obvious. 
The carbon blocks on which the cellulose threads are 
wound are conductors of electricity, and the plum- 


| bago powder in which they are packed is likewise a 


conductor. If a pile of blocks be therefore made 
with a layer of plumbago powder between each, and 
the whole be surrounded with suitable non-heat and 
electricity-conducting materials, while a current of 
electricity is made to pass, it is evident that the 
blocks will become heated, and grow hotter and hot- 
ter, until in time the filaments will be carbonized or 
“ baked. 77 

To bake filaments successfully by this method, it 
is naturally necessary to attend to several conditions. 
It is obviously of prime importance that the hetero- 
geneous conductor be encased in insulating material 
of the best quality, and arranged in the moat suitable 
manner, It is equally necessary to exclude the air, 
so as to prevent the burning of the filaments. Other 
considerations of more or less importance are: facility 
in packing and unpacking the containing vessel, the 
construction of the terminal conductors, the manner 
of applying the current, the duration of the opera- 
tion, and the final cooling of the blocks. 

Ав already intimated, the experiments that were 
made were in the nature of mere trials rather than a 
serious and persistent attempt to thoroughly ascer- 
tain the economico practicability of the method. Two 
experiments only were made; and as the notes taken 
of the dimensions, times, amperes, eto., were far 
from complete, and also by reason of the superficial 
nature of the trials, 1618 not proposed to desoribe 
them in detail. Suffice it to say that in the first ex- 
periment two parallel brick trougbs were constructed 
on a brick platform covered with a layer of slag 
wool. The troughs, which were about a meter long, 
were packed with wound blocks, plambago powder 
being sprinkled between each space. The current 
entered one trough by means of a stout terminal 
plate of carbon, flowed to the end, then aoross to the 
other trough by a long slab of carbon, and so on to 
the other terminal. The apper surface of the troughs 
was covered by slabs of earthenware, and the whole 
was surrounded with a thick coat of slag wool. 

The ourrent which was available for the operation 
bad a pressure of 110 volta, and this factor was largely 
responsible for the arrangement of the furnace in 
manner deeoribed, The resistance cold was a little 
over 2 ohms, and the current at the start was 50 am- 
peres. In an hour or so the current had risen to 150 
amperes, when it was lowered to 50 amperes again 
by introducing an external resistance. At the re- 


* From the Electrical Review, London, . 


824 


ELECTRICITY. 


[Vor. XIV., No. 21. 


duoed pressure the resistance of the circuit continued 
to deorease, and the current once more rose to 150 
amperes. 

On examining the filaments at the end of the 
operation they were found to be brittle and useless, 
a circumstance which was probably due to burning 
by aooees of air during cooling, to basten which а 
considerable quantity of slag wool had been re_ 
moved. 


In the second experiment the length of the row 
of blocks was inoreased to about three meters in 
order more nearly to suit the current pressure; and 
instead of forming a simple += the course ran 
thus + 2. To more effectually displace 
the air, a layer of plumbago powder, sprinkled with 
paraffin, was spread along the bottom of the troughs 
before charging them with the blooks, In this ex- 
periment the plumbago powder was more tightly 
compressed than in the previous one, the resistance 
cold being 8.8 ohms, For the purpose of raising the 
temperature more slowly at the commencement, an 
external resistance was included in the oirouit, and 
the current adjusted to about 18 or 19 amperes. In- 
stead of the resistance falling from the start. as in 
the previous experiment, it had a tendenoy to 
rise during about 5 hours. This inorease, which 
amounted at the maximum point to about 25 per 
cent., may possibly have been due to the presence of 
paraffin. By gradually cutting out the resistance, 
the current was caused to rise slowly to 25 amperes. 
In 10 hours from the start the current was only 30 
amperes, in 12 hours it was 35 amperes, in 14 hours 
55 amperes, and in 17 hours it bad reached 65 am- 
peres. The circuit was here interrupted for the 
night, but was again closed next day, after a lapse 
of 64 hours, the current starting at 27 amperes. In 
6 hours’ time it once more attained 65 amperes. It 
is believed that the current was stopped soon after 
this, but the notes taken are not specific on the 
point. | 

The majority of the filaments obtained from this 
second operation were satisfactory in every respect, 
their flexibility and ‘‘color’’ being good, while 
their resistance cold remained practically steady both 
before and after raising to incandescence in an inert 
gas. 

The problem of baking filaments by electricity was 
allowed to drop, not because it was anticipated that 
the process could not be made to give satisfactory 
results, but principally because it was not considered 
to be worth while to arrange for a current of lower 
pressure and larger quantity to suit other and more 
convenient forms of apparatus, and also because it 
was supposed, by some, that the electric method 
would not prove to be more economical, or possess 
any striking advantage over the ordinary furnace 
plan. Without, however, ascertaining a good deal 
more thoroughly what degree of perfection can be 
attained, the data wherewith to form a sound judg- 
ment as to cost, eto., are not forthcoming. 

To desoribe iu detail the best manner of proceed- 
ing in order to construct suitable and efficient 
apparatus is not in the writer’s power. Many 
materials and arrangements, however, naturally sug- 
gest themselves, and some of the more prominent of 
these may, perbaps, be mentioned. 

It is patent that, in order to reduce the cost of the 
predominating item of expense, viz., current, to a 
minimom, it is imperative that the amount of mat- 
ter surrounding the blocks, consistent, of course, 
with good heat insulation, sbould be reduced to 
utmost limit. In the experiments referred to, this 
oondition was most imperfectly studied. А con- 
siderable mass of brick work became heated to bright 
redness, at the expense of current, by contact witb 
the blocks, and the extensive external brick surface 
was moreover very inadequately protected by the 
slag wool from the cooling influence of the surround- 
ing air. The vessel in which the blocks are packed 
sbould, by preference, be either cylindrica] or reo- 


tangular in form—the latter to suit the shape of the 
blocks—and of large enough dimensions, both in 
height and diameter, to be convenient for packing 
and unpacking the blocks. The vessel should stand 


in an uprighs position, and it should be made as thin 


in the wall as possible of a material which is praoti- 
cally impervious to air. Probably as good a material 
to use for the purpose as any would be the flre-olay 
employed for making salamander orucibles. The 
vessels should Се closed both at the top and bottom 
by a stout carbon plate or disk, the bottom one be- 
ing cemented into position so as to admit no air at 
the junction with the vessel. The platform on 
which the vessel rests might, perhaps, beet be made 
of the porous fire-olay of which Fletcher's furnaces 
are made. 

The question of how best to prevent the escape of 
heat at bigh temperatures is doubtless one in which 
a good deal of improvement might be made on at- 
tainments already arrived at, and it would form an 
interesting subject for investigation. Without pos- 
sessing any special experience on the subject, the 
writer would propose that the vessel should be sur- 
rounded by two, three, or more (as may be found 
desirable) movable cylindrical covers of increasing 
dimensions, and made of the same material as the 
platform. Each oover, which must perforce have a 
small hole at the top through which the oond uotor, 
conveying the current, must pass, should be made 
as thin as practicable. The lower rims of the covers 
might fit into concentric grooves made in the plat- 
form, each groove being filled with powdered char- 
ооа! or lampblack. A series of air spaces would thus 
surround the vessel at regular intervals, and these 
would be likely to effect good heat insulation, while 
the actual mass of solid material employed would be 
reduced to а comparatively small cabical bulk. The 
arrangement would further possess the advantage of 
easily and expeditiously effecting the cooling of the 
blocks at the close of an operation by the simple re- 
moval of the covers or shades. 

It may well be that better heat insulation and 
more conveniently arranged apparatus might be 
constructed on other lines. Many insulating mate- 
rials packed round the vessel, such as asbestos, slag 
wool, lampblack, metallio oxides, eto., might per- 
haps be arranged to give excellent results. In the 
selection of such substances, it would be well to bear 
in mind the different speoifio heats which the vari- 
ous substances possess, although other properties 
and considerations may very likely far outweigh this 
one in importance, 

All the world knows of the remarkable sucoess 
which has attended Prof. Dewar in his experiments 
on liquid air and its preservation by means of ex- 
ceptionally perfect heat insulation, effected by sur- 
rounding it with an intervening vacuum. The 
application of this principle to the form of electric 
furnace under discussion would doubtless be pro- 
ductive of highly successful results. The manner of 
constructing apparatus involving this principle is, 
however, not во very apparent, although it is a 
problem which would be well worth attempting. 

Another principle, which might be made to give 
satisfactory results, would be that of heating the 
outside of the vessel by means of gas or otherwise, 
and so lessen the escape of heat generated by eleo- 
tricity. A loose outside fire-clay mantle might be 
arranged round the vessel, inside which gas was 
made to burn, or heated gases to circulate. The ex- 
ternal suiface of the case would not need such oare- 
ful protection from the outside air, and the cooling 
down at the end of the operation could be easily 
effected. The total energy expended by this means 
of conservation of temperature would naturally be 
greater, but not necessarily more costly by reason of 
the difference in cost of heat produced by gas and 
that produced by electricity. 

As regards tbe ourrent needed for the generation 
of heat, it would doubtless be necessary to have the 
power of considerable variation of g]eotromotive 


force. The amount of energy consumed would de. 
pend almost entirely upon the perfection of the sur- 
rounding heat insulation. With this very perfect, 
and with sufficient time, the temperature requisite 
for the proper carbonization of filaments should be 
reached with a comparatively small current. The 
manner in which the current is applied and the dura- 
tion of the operation to give the beat results are 
points which can only be determined by actual ex- 
perience with any particular form of apparatus. 

It may, perhaps, be idle to let the imagination run 
too freely on the advantages that are likely to result 
from the carbonization of fllaments by electrical 
means over methods of heating by fuel, before they 
have been actually demonstrated. Some advantages, 
however, are highly probable, and a few of them 
may be enumerated : 

1. The wear and tear of the apparatus is likely to 
be appreciably lees for the following reasons: (a) 
There would be more regular heating and cooling of 
the apparatus; (b) there would be less lifting and 
moving about of the apparatus both in the heated 
and oold condition; (c) there would be an absence of 
fluxing material to destroy the apparatus. 

2. The precision with whioh the current could be 
regulated ought to ensure greater uniformity in the 
quality and resistances of the several batches of fila- 
ments turned out in the regular course of manufac- 
ture. The defect inherent in the use of orucibles 
heated from an external source, due to the impossi- 
bility of heating equally all parts of the contents 
whilst raising the temperature, would be wholly ab- 
sent. 

3. The labor needed to work the process would 
be of amuch more agreeable and less arduous de- 
scription. 

In addition to these probable advantages, it is 
quite possible that the eleotrio method might possess 
others of an important nature. The temperature of 
the furnace might be easily raised to a very high de- 
gree, and tbis condition might be conducive to pro- 
ducing filaments of-a very dense and duiable de- 
scription. Further, by reason of the compact and 
isolated manner in which the apparatus might be 
arranged, i$ would be possible to perform the oar- 
bonization under unusual pbysical and chemical 
conditions, such as in vacuo or under pressure in air 
or hydro-carbons or other gases by inclosing it in a 
suitable chamber. Such altered conditions might 
result in producing new and desirable results. 

On the question of initial cost of apparatus and 
of the eleotrio energy consumed, it will be prudent 
to venture no remark other tban that both are likely 
to bein favor of electricity as compared with heat- 
ing by fuel. 

The eleotric furnace in various forms is now being 
employed in a number of industrial manufactures, 
both in the smelting of metals and in the prepara- 
tion of substances such as carbide of calcium, 
graphite for electrodes, carborundum, eto., and there 
seems no reason why it should not be also suocess. 
fully applied to the carbonization of filaments. 


International Exhibition at Glasgow. 


There is to be held in Glasgow, Scotland, in 1901 
an International Exhibition at which special atten- 
tion to electricity will be given, both for lighting 
and power services. The guarantee fund for the 
Exhibition already exceeds $1,750,000. 


The railway committee of the Privy Counoil at 
Ottawa bas granted a charter to the North Shore 
Electric Railway Company which proposes to build 
a railway in the vicinity of Montreal connecting 
Montreal with outlying districts. This road will 
run from Three Rivers, Que., along the north shore 
of the St. Lawrence. The promoters of this enter- 
prise intend to use the water power of Shewanegap 
Falls for the generation of the necessary power to 


operate the гора, 
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ELECTRICAL ALLOYS.* 


BY ROLLO APPLEYARD 


Ten years ago German metallurgists began to 
study the problem of mechanical avd electrical per- 
manence of the cheaper alloys used for resistance 
coils. They appezled to the Reichsanstalt. Metal 
founders submitted specimens for analysis and crit- 
icism, elaborate tests wera made, and the results led 
to the favor and adoption of manganin ” and ‘‘con- 
stantan." There is still some doubt as to the dura- 
bility of these alloys, but the evidence sbows that, 
with proper precautions, manganin and constantan 
may be protected against all ordinary sources of 
deterioration. The history of $hat investigation de- 
serves to be told in full, азап object-lesson upon the 
benefits conferred by a National Lahoraiory. It is 
all written in Band II of the Wissenschaftliche 
Abhandlungen der Physikalisch-Techuischen Reich- 
sanstalt; parts of it have from time to time been 
quoted in various electrical journals, but several im- 
portant details have been omitted; it is therefore 
proposed here to give a summary of the investiga- 
tion more or lees as it appears in the original volume. 
1. METALLIC ALLOYS FOR STANDARD RESISTANCES. 


The first step was to investigate the electrical 
resistance of most of the familiar alloys, with the 
intention of elucidating the question of the varia- 
ation of their specific resistanoes, for it is these varia- 
tions that most disturb precise measurements. Ger- 
man-silver was next examined, samples being taken 
from that made by Messrs. Siemens & Halske for 
etandard resistances; also nickel wire from Ober- 
maier, of Nürnburg, and platinum-silver and plati- 
num-iridium from Messrs. Herius, of Hanau. Of 
these alloys, the particular quality of platinum- 
silver examined was found to be too inhomogeneous 
and too brittle; i& had, therefore, to be excluded 
from the final research. 

Platinum-iridium, on account of its high price 
and great temperature coefficient, was discarded, as 
it was considered to be only of secondary importance 
for practical purposes. In the course of the experi- 
ments, the nickel used for coins in the Imperial 
Mint and manufactured by Mezsrs. Basse and Selve 
in Altena, under the trade name of Patent 
nickel,’’ was carefally tested, 

In order to characterize the materials as nearly as 
possible, analyses of the various samples were made 
in the Chemizal Laboratory of the Reichsanstalt, 
with the following results : 
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Messrs. Siemon: 3S8. Patent nickel. 
and Halske. Qtr. 


— 


7471 
052 
24 14 
Trace. 
0-70 
017 
Trace. 
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6163 


Sp. resistance 
Temp. coefficient 
Thermo electric 
power against Ca. 


— — 


For reference, three physical constants are added 
to the table: (1) Thespecific resistance in microbm- 
centimeters; (2) the thermo-electrio power against 
copper in micro-volts per 1? C., temperature differ- 
ence; and (3) the temperature coefficient. 

In the next case, the effect of rolling the wire was 
investigated at various adjastments of the rollers. 
Copper pieces were bard soldered to the ends of the 
wire under test, and the resistance was measured; 
then, avoiding tensile strain so far as possible, the 
wire was rolled, and finally its resistance was again 
determined at the same temperature. 

All wires in Table II show an increase of resist- 


è From the Electrical Review, London. 
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ance after rolling, varying from 0.04 per cent. to 
about 0.87 per cent. Patent nickel varies least, ger- 
maa-silver the most. If the diameter of the roller is 
40 times that of the wire, only a very small increase 
in the resistance of the patent nickel wire is ob- 
served; with german-silver the increase is about 
four times greater. If rollers of ten times the di- 
ameter of the wire are used, both of these alloys 
show a change of resistance of about four times the 
above increment. The cause of this inorease of resist - 
auce by rolling is partly due to stretch, and partly to 
mechanical hardening, the result of bend ing and 
twisting. | 

Variations due to bending may be prevented very 
easily and effectively in standard resistances, by 
attaching the wires permanently to metal with a 
strong coating of shellac. 

The quasi-permanent resistance changes due to 
heating of the material are much more serious. In 
order to investigate them, bobbins of the foregoing 
metals were heated for several hours in а dry oven 
at 40? C., 100? C., and 150? C., and then again 
at 100? C , measuring the resistance before and after 
every beating. Table III, column 6, shows the 
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Resistance in ohms. 


Increase 
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22403 2.2875 0 77 
22460 22594 060 
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1. Standard German ell- 
ver (Siemens and 


Halske) 22469 2 2561 041 
22440 22500 027 

us 19603 | 19698| 048 

2. Nickolin (Obermaier) 19977 | 20700 012 
ii "E 20008 | 2:0024| 008 
20099 , 20198! 049 


n * 
3. Platinum -sitver 


(Heraus). .. 20205 20217 006 


4. Platinec:-iridiam ... 201405 20190! 025 
7. Patent nickel 2 8687 | 28701, Or6 
А 11031 10035 004 


60106 60149) 007 
2-9996 | 30054 


P .. 03, | 12 „ |151748 ,150837, 008 
10 se a 3 y 5:0583 | 50973: 077 
eo : T — C DET — =, 
TABLE III. | 
M з Resistance . 

А 7 D T 8 1 Varia- 

Specimen of wire. Ato Шем эз : berora TS dad tion. 
1 3 8 | 4 5 6 


Dogs. С. Obma. Ohms. Per cent. 
140 19698 | 19706 | + 004 
| 150 19706 | 19875 | + 085 

100 19875 | 19578 | + 002 
40 20000 | 20007 | +00 
150 20007 | 20146 | + 069 
100 20146; 20147 | +001 
28704 | 28692 | – ;004 
150 28692 | 28575 = 0:41 
100 2:8575 | 28576 | + 0:00; 
100 2:8576 | 28677 +000, 
100 60149 | 60056 | - 015 
100 60056 | 6°0048 | — 001 
150 60048 | 59962 | — 014 
100 5:9962 | 59963 | + 0:00, 


5:9964 | +10:00; 


15-0897 | 1570779 | — 004 
150779 | 150067 | — 0°47 
150067 | 15:0071 | + 0°00, 
40 | 50970 | 50945 |- 005 
100 | o09ib | 60863 |- 016 
150 | 50863! 60726 |- 027 
100 ко $0726 | 0 
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5. Patent nickel. 0:3 mm. 


3. Patent nickel. 0 3 mm. 
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alteration of resistance, corresponding to the various 
te.nperature ranges. Patent nickel gives a diminu- 
tion, german-silver and nickelin an increase, of the 
specific resistance after heating. The first heatiog, 
40° C., produces a slight but definite alteration with 
all the wires. With the next beatings, 100? C ааа 
150° C., german-silver and nickelin bave very nearly 
the same order of increase, which is approximately 
double of the diminution exhibited by patent 
nickel. Heating as 100° C., after previous long- 
continued heating at 150? C., influences german. 
silver and niokelin only very slightly; with patent 
nickel, as a general rule, there is no difference 
within tbe limits of observation. The important 
results derived from these experiments are: (1) 
that the specific resistance of german-silver and 
nickelin can be made approximately constant Ly 
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prolonged heating at 150° C.; and (2) that the spe- 
cific resistance of patent nickel becomes, within the 
limits of observation, perfectly constant under the 
same treatment, so that it doea not undergo any sub- 
sequent changes even when heated to 100° C. Seo- 
ondly, the experiments show tbat of the materials 
investigated patent nickel is essentially better than 
german-silver and niokelin as a material for standard 
resistances, The above variations are considered by 
the Reichsanstalt to be due to the presence of zino 
in the german-silver and in the nickelin samples. 

Resistance Alterations Due to Other Imfuences.— Of 
the other influences that can bring about variations 
in the resistance of metallic alloys, oxidation has 
ürst to be considered. The results show that shellao 
is effective in preventing oxidation, even witb the 
alloys most liable to be attacked. The thermo- 
electric force of the above specimens against copper 
brings about apparent changes of resistance. These 
changes are mcst observable with low resistances 
used with large currente; but by suitably designing 
the resistances aud apparatus they can be nullified. 

Of much more importanoe are the changes of 
specifio resistance with temperature. There is no 
means for compensating these changes, they can 
only be held within limits by careful jacketing in 
oil baths, meanwhile observing the temperature of 
the oil. They constitute tbe principal cause of un- 
certainty in standard resistance coile, and they form 
the starting point of the investigations of the Reich- 
sanstalt. 

Klemencio studied the properties of platinum- 
iridium and several other alloys used as standards of 
electrical resistance. He investigated platinum. 
iridium, platinum-silver, german-silver and nickelin, 
but witbout giving analyses of the samples. The 
Reichsanstalt have since examined some of the nick- 
elin alloys used by him, and they find their compo. 
eition to be : 


i Copper. Nickel. Manganese. 
1: Bare wire......... 75.4 24.6 Trace, 
2. Covered wire... . 75.5 24.5 Trace, 
thus corresponding with the patent nickel in Table I. 
The different materials were tested with regard to 
their specifio resistance, their temperature coeffi- 
cients, and their thermo-electric force against 
copper, also the ohange of their resistance with time, 
the influences of mechanical deformation and of 
moderate temperatures. As a result of the whole in- 
vestigation, it is found that german-silver is of all 
tbe alloys the least suitable material for standards of 
resistance, since 16 is the one most influenced by 
mechanical deformations. In this regard the Reich- 
saustalt conclusions agree with those of Klemenoio. 
The temperature changes in Klemenoio's experi- 
ments, though comparatively small, were quite great 
enough to produce noticeable acceleration of the 
resistance variations. He himself says: It would 
perhaps be possible to bring newly. oonstruoted 
resistance coils to a final steady value by submitting 
them for а considerable time to а fairly high temper- 
ature." But hedid not pursue this idea very far. 
Iu his investigations, platioum-silver, such as was 
recommended thirty years before by Matthiessen, 
proved the best; in the Reichsanstalt experiments, 
however, this material seemed to lack homogeneity. 
With regard to the use of nickelin“ (patent 
nickel) of standard resistances, Klemencio says: 
© It bas many good properties, but its high thermo- 
electric power against copper, and the smail degree 
to which it oan withstand chemical actions, must ba 
regarded as unfavorable.” This alloy is very gener- 
ally used in the construction of ooila for ordinary 
resistance boxes. 
II. NEW ALLOYS. 


It was thought that some further diminution in 
temperature ooeffioients could be obtained, for it was 
found that with some specimens of patent nickel 
examined at the Reiobsanstalt this constant had 
fallen to 0.00017. It appeared that this diminution 
resulted from inorease of nickel in the constitution 
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ok the alloy, A number of experiments were there- 
fore made with copper and nickel, or similar metals, 
in order to investigate the effect of the quantity of 
nickel upon the temperature coefficients. Alloys of 
copper and manganese, such as were being made by 
Dillenburg at the Isabell foundry for parts of ma- 
ohinery, were examined. The Reichsanstalt were 
enoouraged to pursue this investigation by the suo- 
oess of the patent alloys of Weston, of Newark, N. J. 
(American patents Nos. 381,304 and 381, 305), which 
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Fia. 1. 


Variation of ш resistance of alloys of manganese 


and copper with temperature. 


Fia. 4. 


‚ were desoribed as having negative temperature co- 


efficients. Twelve niokel-copper alloys, with differ- 
ent quantities of nickel, were therefore specially 
manufactured for them by Basse and Selve, in Altena, 
Westphalia. The specific resistances and tempera- 
ture coefficients were determined from wires of 0.5 
mm. diameter and about 2 mm. long, soldered to cop- 
per contact pieces, and after their diameter and 
length bad been measured, wound double upon a 
strip of mica, as represented in Fig. 1. Afterwards 
these wires were kept in a thermostat at 120° C. in 
a dry heat for 24 hours. The wire was then put into 
an oil bath, and its resistance was measured at dif- 
ferent temperatures. The results corresponding to 
both groups of alloys are given in curves in Figs. 2 


. manganese alloys. 


and 3. Absocisee in Fig. 2 represent different alloys 
of nickel; the ordinates marked р represent the 
specifio resistance in miorohms per со. ; those marked 
a represent the temperature coefficients, giving the 
significant figures after four decimal places. The 
ordinates drawn to meet the curves represent the 
observed values. Fig. 3 sets forth the same data for 
Fig. 4 shows the variation of 
resistance with temperature for various alloys of 
manganese and copper. These alloys сар only be ex- 


manganese produces an alloy which at 0° C. Һава 
small positive temperature coefficient; this vanishes 
at from 40° C. to 50° C., and beyond that tempera- 
ture assumes increasing negative values. In Fig. 4 
the ordinates of the seven curves show these various 
results, each represents the change in resistance ex. 
perienced by a wire of 1 ohm when ite temperature 
is varied from 0° C. to 100° C. 

With nickel-copper the diminution of temperature 
coefficients as the nickel is added is slower than the 


Temperature coefficient a, specific resistance p and thermo-electric force (against copper) 3 
the constitution of the alloy of nickel and copper. 
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Resistance in ohms 


Еа. 5. 


amined up to 30 per cent. of manganese, аз alloys 
beyond that limit cannot be worked. 

Both with oopper-manganese and copper-nickel 
alloys, the specifio resistance increases in proportion 
to the added manganese or nickel; up to this 30 per 
cent. value, the resistance of copper-manganese in- 
creases about 2.5 times as rapidly аз copper-nickel. 
With the latter alloy, the resistance then diminishes 
up to 46 per cent. of nickel, and then remains fairly 
constant up to 62 per cent.; after that, it falls 
steadily until the metal is all nickel. 

With manganese-copper, the temperature coefficient 
diminishes at first very rapidly, then gradually 
slower, until at 7 per cent. of manganese it becomes 
nil. Beyond that point, inoreasing the quantity of 


change noticed when manganese is added to manga- 
nese-oopper; it is slower in the same proportion 8 
the increase of specific resistance is less. Close to 
the zero-line there is a bend to the curve of alteration 
of temperature coefficients, the second part of the 
curve is not horizontal, but bas a slight upward in- 
clination, and then falls somewhat rapidly towards 
the zero line at 46 per cent. of nickel. This alloy 
gives the least temperature coefficient. At this same 
46 per cent. value the specific resistance also attains 
its Maximum, 

The alloy represented by к (Fig. 2) has approx- 
imately the chemical formula NiCu. In these alloys 
it may be supposed that the combination of one 
molecule of niokel with one of copper is mixed with 
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different quantities of copper and nickel, and that 
these posseas high specific resistances and negative 
The practical result of 
this investigation is to show that it is possible to 
obtain two kinds of alloys with vanishing tempera- 
ture coefficients. With mavganese-copper only 7 per 
cent. of manganese is required to produce an alloy of 
infinitesimal temperatare coefficient. In practice, 
12 parts by weight of manganese, 2 of nickel and 86 
of copper are adopted. Nickel has the effect of rais- 
ing the thermo-electric force against copper, besides 
delaying the bend of the curve of resistance variation 
with temperature by about 20° C. (see Fig. 4). This 
alloy has received the name of manganin. It is 


temperature coefficients. 


specially made at the Isabell foundry for standard 
resistance coils. Fig. 5 shows tbe change in resist- 
ance of a 1-ohm ooil of manganin at various temper- 
atures; the observation-points on the curve are num- 


bered for purposes of reference. 


Temperature сес а, specific ше Р! ше constitution of the 
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suitable as patent nickel. In considering other 
properties, the thermo-eleotrio power against copper 
comes first under notice. The table given below, 
Fig. 3, shows that manganese-copper bas only small 
negative values for this power; this can be got rid of 
altogether by adding a trace of nickel to the'alloy. 
On the other hand, nickel-oopper, and especially 
constantan, have high thermo-eleotrio power against 
copper; these are given in microvolts in Fig, 2 for 
different proportions of nickel. 

The recorded values were determined by soldering 
the ends of the specimen wires to copper wires that 
were connected to a galvanometer. All the wires 
were contained in an oil bath kept at constant tem- 
perature by a heating spiral and a stirring wheel. 
The thermo-electric power disturbed the resistance 
measurements, especially when low resistances and 
strong currents were employed. It is true that these 
defects can generally be eliminated by озге in the 
construction of the apparatus, but for resistance 
measurements of great precision 1% is almost essen- 
tial to have a material such as mangavin, for which 
the thermo-eleotrio power against copper is nil. 

Manganin is rather easily oxidized; this, no doubt, 
is due to the affinity between the manganese and the 
oxygen of the air. At 100° C. the wire soon tar- 
nishes, and during annealing the surface manganese 
is perceptibly oxidized out of the alloy, leaving a 
surface of copper beneath the oxide. As might be 
expected, the electrical qualities suffer in conge- 
quence. The surface of copper can be removed by 
* dipping" in nitric acid, after which the good qual- 
ities of the manganin are restored. 

Sorrounding the manganin with powered charcoal 
during heating does not sufficiently preserve it 
against oxidation. Moreover, dipping in acid is im- 
practicable with the finer wires. At first this ques- 
tion of rapid oxidation at annealing temperatures 
presented a great difficulty to manufacturers of man- 
ganin wire, but the wire drawers have now learnt 
how to draw manganin cold, even to very fine gauges, 
so that the trouble is very much lessened. By var- 
nishing the finished coils with shellac, it is found 
that the wire is rendered proof against oxidation, at 
any rate up to 150° C. 

Constantan, on the other hand, resists oxidation. 
It can be heated with impunity up to 300° C. On 
account of its strength and flexibility it can be drawn 
into fine wires or rolled into strips. For many eleo- 
trical purposes—for instance, where considerable 
heating is to be expeoted—the qualities of constan- 


manganin takes preference, chiefly because of its 
small thermo-electrio power against oopper, In joint- 
ing manganin wires to the copper connecting pieces 
for standard resistances, tinman’s solder was pre- 
viously used, applied with a soldering iron. But 
this method is found to be detrimental; it produces 
in the course of time very perceptible changes in the 
resistance. The soft solder causes fissures, and gen- 
erally alters the structure and properties of the man- 


Th brack І 
кашкан ete arc interpolated from the speciflo rosistanoes of ganin. The present method employed is to solder 


tho specimens as observed. 


Fia. 3. 


From the curve given in Fig. 3 it appears that 
there are only two alloys of nickel and copper for 
which the temperature coefficient vanishes. The 
relative merits of these two alloys remain to be 
studied. Mesers. Basze & Selve, of Altena, who 
have made all the sample alloys for the Reichsanstalt 
throughout this investigation, make an alloy with 
40 per cent. of niokel, corresponding to the firat 
‘coincidence of the curve with the abscisere axis, and 
they have given this alloy the trade name of ооц- 
stantan.““ 

Important as is the production of an alloy possessed 
of a vanishing temperature coeffigient, such an allay 
cannot be adopted for standard coils until the рег. 
manence of the specific гөаїз{апое has been firmly 


established. Experiment geems to have proved that 


manganin and constantan are, in this regard, ag 


the wires with silver solder to copper lugs that are 
sorewed under the contact pieces, so that they can 
be removed if necessary. All coils, after varnishing 
several times with shellac, are dried for some hours 
at 140° C. In winding, the insulated wire is not 
touched by tbe hand, but is passed through a clean 


dry cloth. The bobbing are made of as large diam- 
eter as possible, and other precautions are taken to 
avoid bending of the wire. It is often found better 
to use several thinner wires in parallel than a single 


thick one. 


Elisha Moore, of Meductic, York County, New 
Brunswick, has invented an alternating switoh for 


street railways which can be operated from the car 


by simply pressing a button. The device obviates 


-the necessity of stopping the car and does away with 


switchmen, which means a great saving to railway 
compapies. Mr. Moore bas patented his device 
both jn Canada and the United States and will naw 


apply for European patents, 


THE DISTRIBUTION OF ELECTRICAL 
ENERGY IN. PARIS. 


BY J. LAFFARGUE, 


( Continued from page $11.) 

La Compagnie d! Air Comprimé et d' Electricité.—At 
the outset this Parisian company had at their dis- 
posal two works—one established at the Boulevard 
Richard Lenoir and the other at Rue Saint-Fargeau. 
These two stations were supplied with a certain 
number of 500 volt dynamos connected in series, 


giving 1,500 volts, and two series were coupled for 


the supply at 3,000 volts of a network comprising 20 
sub-stations with accumulators distributed within 
Paris. Each sub-station then constituted a special 
center for secondary distribution. Only three of 
these sub-stations are now in existence, and these 
are still supplied from the works at the Boulevard 
Richard Lenoir (1,000 Kw.) and from those at Saint- 
Fargeau (1,300 Kw.). Bat these sub-stations are 
shortly to disappear, and to be replaced by the аув- 
tem of distribution now to be desoribed. It should 
be mentioned that the high-tension oirouit is still 
connected to a sub-station at present utilized—the 
St.-Rooh sub-station, where it supplies 12 rotary 
transformers of 80 Kw. and four of 40 Kw. at 120 
volts. There are also two reserve stations, with 
motors working by compressed air, at the Bourse du 
Commerce and at the Rue des Jeüneurs. 

The distribution is at the present time effected in 
Paris by means of a network of five wires connected 
at various points to sub-feeders proceeding from the 
two sub-stations at the Rue St. Roch and at the Rue 
Mauconseil. These two sub-stations are themselves 
supplied each by means of three feeders of 1,000 
equare millimeters section from the large central 
station at the Quai Jemmapes. This station is 
established on the banks of the Saint-Martin Canal. 
In front are the offices, and to the left, passing from 
the ground floor to the second story, are to be found 
a repairing shop, a testing room and the acoumulator 
room. The works, properly speaking, consist of an 
extensive longitudinal wing, which will be of 
the maximum length of 240 feet when all the ma- 
chines are installed. The width is 45 feet. On 
the ground floor is the engine-room, which is 
36 feet in height. At present it oontains five 
Corliss steam-engines of the vertical compound 
type, of 1,200 HP., constructed by the Sooiété 
Alsacienne de Constructions Móocaniques at Belfort. 
These machines, furnished at one side with an 
enormous flywheel of 31 tons, and with a small 
auxiliary steam- engine for starting, actuate directly, 
by means of a star wheel of 39 arms, a dynamo, 
with ‘external collector and 12 internal fixed poles, 
giving 750 KW. at 500 volts, with 70 revolations per 


minute. Two other similar machines are shortly to 


be installed. The guaranteed consumption of steam 
is 15 Ibs. per brake horse- power hour. 

The switchboard is fixed at the end of the room, 
upon a platform at the beight of the first floor. Each 
machine is provided with a panel, to whioh are 
attached the measuring and regulating apparatus. 
All the instructions are given by means of optical 
signals, made with incandescent lamps of different 
colors placed near the machines, and which are 
lighted or extinguished by the electrician-in-ohief 
according to the switchboard requirements. All the 
dynamos are connected,in parallel, and the switob- 
board is connected by means of two ’bus bars with 
the board to which the feeder terminals are attached, 
On this board are arranged switches, which allow of 
the current being transmitted to the feeders either 
direotly or through an adjustable resistance, acoord- 
ing to the requirements of the servioe. On the first 
floor, above the machine room, are at the present 
time installed 20 multitubular Belleville boilers, 
having a fire-grate surface of 100 square feet, giving, 
at а pressure of 170 Ibs. per square inch, about 6,600 
Ibs. of steam per hour, The 20 boilers are dis. 
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tributed in five sets of four each, each set having its 
own chimney flue and water tank. The coal is located 
in the falee roofa above the boiler room, and is sup- 
plied in front of each boiler through hoppers 
arranged for this purpose. 

Parallel with the first building just described is a 
secoud building of less importance, having in the 
basement a gallery from which proceed the cables, 
and on $he ground floor stores and а shop for me- 
obanical repairs. When the works are completed, 
$his last building will be located in the middle; and, 
on the other side, there will be a building similar to 
the first-mentioned, and, like it, comprisiug an 
engine room, with ten engines of 1,200 HP., and a 
boiler room. 

The distribution is wholly carried out by means 
of. lead-covered armored cables, manufactured by 
the Société Alsacienne de Constructions Mécaniques 
of Belfort; they are laid directly in the earth, with 
a metallic trellis above them to give warning of their 
proximity. Three feeders, 1,000 square millimeters 
in section, proceed to the Saint-Roch sub-station, 
and three others, of the same sectional area, to tbe 
sub-station in the Rue Mauconseil. 

The Saint-Roch sub-station contains two batteries 
of 250 Tudor acoumulators, yielding 2,000 umpere- 
bours with a ouirent of 600 amperes; aud one 
battery of 280 cells, by the Soviété des Mctaua, 
yielding 880 ampere-hours witb a current of 300 
amperes. These accumulators are charged from 12 
Thury rotary transformers of 80 KW., and from four 
of 40 KW. The primary conductors of these trans 
formers are supplied from the high- tension circuit of 
the Richard Lenoir and Saint-Fargeau works. The 
secondary circuits are coupled in parallel with the 
feeders at 500 volts from Jemmapes for the supply of 
the eub-feeders belonging tothe five-wire distribu- 
tion. Tbe sub-station at the Rue Mauconsei! con- 
tains four batteries of 280 accumulators from the 
Société pour le Travail de Métaux, having а capac- 
ity of 2,200 awpere-hours with tbe maximum 
current of 300 amperes. The starting point of the 
two stations is at the sub-feeders, with five wires 
supplying a network of distribution. 

The total power at present at the disposal of the 

Cie. Parisienne de l'Air Comprimé is 3,600 Kw. at 
the Quai Jemmapes werks, and 2,325 at the Richard 
Lenoir and Saint-Fargeau works, At the end of the 
year 1896 the company had 1,504 subscribers, utiliz- 
ing 1,713 arc lamps and 64,353 incandescent lamps. 
The motors for various applications were 90, having 
a total powerof 350 KW.; there were in addition 44 
electric lifts, absorbing a total power of 130 Kw. Ав 
we have just seen, this company has completely 
transformed its system of distribution, and has def- 
initely adopted that with five wires. The two old 
works are still in existence as well as a few sub-sta- 
tions, but these are shortly 60 disappear. Іо any саве, 
the new central station at the Quai Jemmapes consti- 
tutes a really magnificent works which is very well 
conducted. 

The Municipal Works at the Halles Centrales.—The 
municipal works for the Cential Markets were in- 
stalled in 1889 in the basements belonging to the 
latter for the purpose of providing eleotrio lighting 

kor the Halles, and also to carry oub some tentative 
distribution outside. The works contain in the 
boiler room six Belleville boilers giving 3,300 lbs. of 
steam per hour at the pressure of 210 lbs. per square 
inch. In the machine room there are three vertical 
Weyherand Richemond triple-expansion engines of 
150 HP. at 160 revolutions per minute. These actu- 
ate by belting six Edison bipolar dynamos, yielding 
40 KW. at 120 volts at the speed of 600 revolutions 
. per minute. The cables from the machines are first 
connected to aspecial switchboard for coupling, and 
then to aswitchboard for the feeders. Two of these 
supply the lighting to the Halles Centrales, consist- 
ing of 245 arc lamps of five and ten amperes and 743 
. inoandescent lamps. The other feeders supply the 
. distributing network established in some of the 


neighboring streets to meet tbe requirements of a 
few subsoribers and those of public lighting, notably 
that of the square of the Tour St.-Jacques and that 
of the Boulevard Sebastopol, which has recently 
been lighted from the Rue de Rivoli to the Rue 
Etienne-Marcel. The distribution is effected by 
means of insulated cables carried by lateral insu- 
lators witbin concrete subways, and also by means 
of lead-covered and armored cables laid direotly in 
the ground. A trial of distribution by alternating 
currents has also been made. The installation com- 
prises within the works three horizontal Leconteux 
and Garnier engines, of 170 HP., of the Corliss type, 
with tandem condenser. The speed is 180 revola- 
tions per minute. Each of these machines actuates 
by means of belting a Ferranti alternator of 110 
KW. at 2,400 volts, working at 530 revolutions per 
minute. A special countershaft has been installed 
which allows two steam-engines each to actuate 
during the day two Desroziers dynamos of 42 KW. 
at 170 volts for the purpose of charging two batteries 
of 72 accumulators of the Société des Métaux bav- 
ing the capacity of 2,000 ampere-bours. 
(To be continued.) 


ELECTRIC CABLES WITH DRY-AIR CIR- 
CULATION.* 


BY A. BARBARAT. 

The telephone network ip Paris is entirely under 
ground, and up to 18593 16 was made up entirely of 
gutta-percha covered seven-pair cable. The price of 
these cables and the cost of laying them was very 
high. The external diameter of the cables was from 
0.82 to 0.87 in. When the transformation of the 
Paris telephone gystem was begun in 1893, with the 
objeot of diminishing the number of exchanges aud 
erecting multiple boards, it was recognized that this 
type of cable would take up too much room and 
would be too heavy, and fifty-pair cables, first with 
cottou insulation and subsequently with paper in- 
sulation, were tried, the cables being entirely filled 
with paraffin. Each of these cables replaced seven 
of the seven-pair cables, and effected an economy of 
40 per cent. in the cost of the lines to distribution 
centers, when the cost of laying the cables was taken 
into account in both instances. Up to the middle of 
1894, 115 miles of this type of cable was laid, and 
then the adoption of cables with dry-air circulation 
became gereral. As mentioned above, the first 
cables, wbich were made by the Western Electric 
Company of America, were entirely filled with par- 
affin. Later patterns were only paraffi ned at the 
ends of each section fora distance of about 23 ft. 
This sealing of the ends of the sections was to pre- 
vent а disturbance, caused by a perforation in the 
cable, from extending to more than one section. The 
jointing, and more especíally the repair, of these 
cables when laid in the sewers presented serious 
difficulties, and as a remedy I propose that cables 
sbould be manufactured in such a шаппег аз toallow 
of the passage of dry air through them from one end 
to the other. On comparing the cost of suoh cables 
with that of the paraffined cables they replaced, and 
again taking account of the cost of laying and joint- 
ing, it is found that an economy of 68 per cent, was 
effected; that is to say, the cost was only about one- 
fifth that involved in the use of the gutta-percha- 
covered cable. As a result of this saving in cost, 
and of other considerations still more important in 
my opinion, all patterns of cables used by the French 
Administration of Posts and Telegraphs, whether for 
telephony or telegraphy, have heen replaced by the 
type with dry-air circulation. 

I will now describe the system of telephone cables 
employed at present in Paris. All new cables are 
ordered with paper insulation and dry- air oiroula- 
tion. No special process is specified to the contractor, 


* Abstract of a paper read before the Societe Interna- 
nha des Electriciens, March 2, 1593, From The Electrícian, 
ndon. 


who is free to use a longitudinal or a spiral paper 

covering. A certain tenacity is specified for the 

paper, Dut this is also to the interest of the contrao- 

tor, as it would be impossible to manufacture the 

cable if the paper ribbon were too brittle. The 

thickness of the lead varies from 0 098 to 0.148 for 
the different types of cable containing 1, 7, 28, 56, 

112 and 224 pairs. A maximum diameter is specified 

in each case, and a maximum capacity of 0.07 mioro- 

farad per kilometer (0.1126 microfarad per mile). 

The contractor is free to use a diameter smaller than 

the maximum specified, if he fulfils the other condi- 
tions, and this is of course to his interest, as the price 
of the cable can be diminished in that way, and it is 
а question of publio tenders. The large cables of 
56, 112 and 224 pairs are laid in sheet iron conduite, 
the others are fastened on hooks. Some of the large 
conduits near the central exchange in the Rue Guten- 
berg have as many as ten cables above one another. 
The cable heada are of wood. As it is impossible to 
make these wooden boxes sufficiently air-tight to 
withstand the pressure of air used, the end is sealed 
with paraftin, and the air is sent through a pipe 
tapped into the cable behind the seal. The joints 
are made without special precautions; the conductors 
are simply twisted together and covered with a paper 
tube, and tbe whole joint is covered with a lead 
sleeve soldered to the lead sheathing of the cables on 
either side. The cables end in distribution cham- 
bers, from whence they are distributed in seven-pair 
cables, and finally iu sipgle-pair oables to the sub- 
scribers. In these chambers cast-iron cable-heads 
are used, with double bottoms, but occasionally this 
distribution is made in the sewer itself by means of 
a special lead sleeve. Distribution from seven- pair 
to single-pair cables is usually made through a piece 
with seven tubes, but in rarer cases, where a single 
subscriber is far from such a distributing point, his 
single-pair wire bas been tapped direotly from the 
geven-pair cable. 


The chief advantage of this dry-air system lies in 
the facility of making repairs. If the cable is dam- 
aged and the quantity of water which has pene- 
trated into it is not great (this is shown by the in- 
sulation test), it is suflioient to force dry air tbrough 


. the cable. To basten the drying notion of tbe air 


the cable is heated where the fault is; the place is 
localized by an electrical test, and is easy to find by 
hearing the escape of the air. After some hours the 
insulation resistance will be high enough, the fault 
is soldered up and the repair is complete. If the 
cable has been completely soaked the same method 
is used, but it takes longer to dry the cable and it 18 
necessary to shift the subscribers; but this happens 
less frequently. In Paris air from the mains of the 
Parisian Compressed Air Company is used; in large 
provincial towas Westinghouse pumps are usually 
employed. The air is dried by passing 16 through 
six large cylinders, 1 ft. diameter and 4 ft. high, соп: 
taining calciam chloride. Cables more particularly 
liable to be covered with water in the sewers are 
kept continuously ata pressure of three atmospheres, 
and a meter shows as soon аз there isa puuoture. 
This is especially important when no spare cables 
are available. 

Cables with dry-air circulation bave even been 
used to replace long-distance underground lines. 
Thus а section 40 miles long has been laid from 
seilles to Toulon, This oable has six pairs of 2 we 
conductors. Faults have been dried out a n 
cable by means of a hand- pundp and a portable dry | 
but it is suggested to use the petroleum motors 
motor-cars for the purpose of wor ing ше ar i 

In artioles published in the Annies Gulia | a 
in May-June, 1894, I expressed the opinion f сЕ 
gutta-percha covered telegraphic Ind te also 
cables should be replaced by dry air bles. 1 
added that these cables would be fou. d use uu 
the transmission of electrical energy. A pie 
taking account of the results obtained, 5i 
vinced that an experiment in this directio? o 
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be made, and that the electrical industry would find 
important advantages from the point of view of 
economy and facility of repair. It would be very 
easy to maintain these cables under pressure, as ex- 
plained above, and one would then be protected from 
interraptions due to the accidental perforation of 


the lead covering. 
ON THE CATHODE-RAY SPECTRUM.* 


BY M. BIRKELAND. 


On September 28, 1896, І had the honor to pre- 
sent to the Académie des Soiences a note on some 
experimental results obtained on deflecting suitably 
avery narrow beam of cathode rays by magnetio 
forces, in such a manner as to cause the deflected rays 
to be made manifest by phosphorescence on a glass 
surface beyond other luminosities which might 
trouble the phenomenon. By this means one recog- 
nizes a certain dispersion of the deviated rays, show- 
ing that they form themselves into different groupe. 

Recently Prof. J. J. Thomsonj found that the 
appearance of this spectrum is always the ваше for 
discharges across different gases, provided that the 
mean differences of potential between the anode and 
cathode are alsothe same. He found besides that 
the same spectrum can be produced by deflecting the 
oathode rays by eleotrostatio instead of by electro- 
magnetic forces. These results are easily understood 
by the followiug researches which I have just made, 
after having perceived that the appearance of the 
Spectrum varies—sometimes even considerably— 
with different cathodes introduced successively into 
the same tube. It appears that it is less the different 
material forming the cathode than the details of its 
mechanical construction that is the cause of this. 
By taking certain precautions, however, one succeeds 
in obtaining regular and corresponding results for 
different tubes. I will describe some obtained with 
an ordinary aluminum cathode, in which the metallic 
contact between the different parts, and the contact 
with the conducting wire connecting the cathode to 
the negative pole of the large coil used, were as per- 
fect as possible. In addition, precautions were taken 
before the experiments to carefully remove occluded 
gas from the tube and the electrodes, after which а 
sufficiently small quantity of pure hydrogen was 
introduced into the tube to prevent the potential 
differenoe between the anode and cathode at the 
moment of discharge from falling below 10,000 volta. 
During &һе discharges the cathode rays must emanate 
regularly from the middle of the cathode. 

Taking account of the above remarks, I found, in 
& special spectrum, four yellow bands separated by 
dark bands. In each luminous band I often distin- 
guished lines of more intense luminosity, and some- 
times these lines appeared fairly numerous. То 
study these phenomena closely I introduced an ай. 
justable water resistance in series with the cathode 
and connected to it by a short fine copper wire. By 
this means a single yellow band is obtained, which 
remains steady from one discharge to the next, and 
oan easily be given a width of several centimeters by 
giving a suitable value to the resistance. The width 
of the band increases, moreover, with the primary 
current of the coil used, and, in addition, with a 
variable water resistance it has a very marked maxi- 
mum. At the first glance this band appears to have 
a uniform luminosity, but on examining it atten- 
tively traces of an enormous number of lines are 
observed. 

If, however, the copper wire connecting the water 
resistance with the catbode is joined to an insulated 
metallic ball (I employed spheres of 10 om. and 30 
om. in diameter), the yellow band contracts and re- 
solves itself into fine lines, changing their position 
now from one disoharge to the next. It iseasy to 
see, without counting, that these lines are muoh 
iio пше а peeks uve of January 17,1898. Transla- 


tSee The Electrician, Vol. XXXVIL., p. 791. 
] Phil. Mag., Oct., 1897. d 


the third I rarely saw more than one. 
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more numerous when the 10 om. sphere is used than 
with the 30 ош. sphere, other things being equal. 
The number of lines could be diminished at will by 
adding capacity. Iused three Leyden jars, whose 
volume was 120, 750 and 1,200 cubic om. respeotive- 
ly. With the first I estimated that there were about 
30 lines, with the second I counted five, and with 
It must be 
observed, however, that with these capacities the 
number of lines increases with the primary ourrent 
and diminishes when the water resistance is in- 
oreased. 

There is a means of separating tbe lines of these 
spectra from one another toany desired distance. If 
by trial one succeeds in closing the circuit of the de- 
fleoting magnets at the moment a discharge is taking 
place the spectrum widens considerably, and I have 
often succeeded, with the smallest Leyden jar, in 
producing on the glass a phosphorescent image of 
perfect beauty and almost identical with the images 
of intermittent discharges reproduced in a celebrated 
memoir of Feddersen's.* "Tbe rapid variatiou of the 
magnetio system plays tbe same part here as Fedder- 
sen’s turning mirror in his experiments. By means 
of an automatio arrangement І made the magnetic 
field vary synchronously with the discharges, and in 
this manner I observed that the distanca between 
tbe lines of the spectrum increases with the capacity 
and water resistance connected to the cathode. If, 
on the other hand, the capacity and water resistance 
are connected on the anode side we do not obtain the 
phenomena described above, but other results less 
marked and of a nature to confirm the theory. If 
the cathode plate is badly fixed to the leading-in 
wire the results are quite different. The spectrum 
in that case consists of large bands, which are bardly 
affected by the capacity aud water resistance oon- 
nected to the circuit. If the cathode rays emanate 
from different points, irregularly distributed on a 
cathode plate, tbe resulta are no longer well defined. 

Tbe phenomena which I have jus$ desoribed throw 
considerable light on M, Jaumann's discovery of 
interference surfaces of cathode rays. It appears to 
me also tbat tbis indicated differentiation of the dis- 
oharge emanating from the cathode promises to throw 
more light on the question of stratification of the 
positive column. From a well-known experiment 
of J. J. Thomson's it is certain that the strata appear 
at first near the anode, and later on in the neighbor- 
hood of the cathode. But does it follow that the 
elementary discharges which are indicated by these 
strata are emitted by the anode? The strata do not 
exist in the neighborhood of the cathode; yet it is 
admitted that the elementary discharges are also 
propagated across this space. Now we know tbat 
the distance between the strata and the cathode de- 
pends greatly on the distribution of the eleotrio force 
in the tube, and this distribution is quite different 
at the moment a discharge commences than it is 
later. On the other hand, M, Goldstein showed 16 
years ago that properties of the simple and well- 
defined strata depend entirely on the nature of the 
cathode, and not at all on the conditions of the anode. 
I have just sbown that the distance between the 
simple strata does not vary if oue connects capacities 
to the electrodes; even small capacities connected as 
intimately as possible to the cathode and anode have 
no influence in this direction. The number of in- 
termittent shocks oreating the strata in unit of time 


is probably regulated, therefore, by the gas alone, or 


by the properties of the Grot! hus obair s formed in it. 

From what I have just described, I think that it 
would be most natural to suppose that the cathode 
emits : (1) Intermittent discharges whose properties 
are prinoipally regulated by conditions exterior to 
$be discharge tube, viz., the difference of potential 
between the anode and cathode, the capacities and 
the state of conductivity in the neighborhood of tbe 
cathode—these discharges create the catbode rays; 
(2) disoharges whose properties are, above all, regu- 


* Pogg. Aun., 108, 1858, Plate I., Figs. 18 and 19. 
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lated by the conditions of the gas in the tuabe—these 
discharges cause the strata. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. 


Rates of Fare—Train Schedule, Eto. | 
NEW Үовк, May 26, 1898. 


Editor ELECTRICITY. 
SIR: As already announced, the various рав: 


senger associasions have granted a rate of a fare 
and one-third, on the certifioate plan, for delegates 
and their friends attending the Chicago Con- 
vention of the National Electric Light Association, 
to be held June 7, 8, 9. Arrangements have been 
made to have the New York delegation leave Grand 
Central Station Sundey, June 5, via New York Cen- 
tral & Hudson River & Michigan Central Railroad, 
on New York, Boston and Chicago special train, 
leaving аё 1 P. M.; Poughkeepsie, 2:43; Albany, 
4:30; Sobeneotady, 5:05; Utios, 7:03; Syracuse, 8:35; 
Rochester, 10:47; Buffalo, 11:50 P. M., Central time; 
Detroit, 8 A. M., arriving in Chicago 3 P.M. Monday. 
Tbe train leaving Boston at 10:30 A. M. Sunday, 
June 5, will connect with this train at Albany. This 
being a limited train, an excess fare of $1 is oharged, 
therefore the railroad fare is $21 and the berth rate 
$5, making a total of $26. | 

In purchasing tickets, delegates should be partiou- 
lar to obtain a certificate from the agent from whom 
the purchase is made, as in the absence of such cer- 
tificate no rebate oan be allowed on the return fare. 
In case the number of delegates attending should 
warrant, a special train will be run as a second seo- 
tion to the train named. Tickets oan be procured 
at any ticket office of the New York Central Rail- 
road, and space reserved by applying to either the 
undersigned or to M. C. Roach, General Eastern 
Passenger Agent New York Central & Hudson River 
Railroad, 413 Broadway, New York. Yours very 
C. O. BAKER, JB., 


truly, 
Master of Transportation, 136 Liberty St. 


Reception Committee of the N. B. L. Association. 

Mr. C. H. Wilmerding, chairman of the Reoeption 
Committee, Chicago, has sent out the following no- 
ċioe : 

The local members of the National Electric Light 
Association have organized a Reoeption Committee to 
provide for the entertainment of tbe visiting mem - 
bers of the Association, and this committee will ad- 
vise later of the programme that is being arranged, 
but in the meantime it desires to offer its rervices, in 
the matter of securing hotel accommodations, to 
members who are going to attend the Convention. 
If we can be of any assistance to you in this matter 
kindly communicate with Mr. Jno. Jay Abbott, Seoc- 
retary of the Reception Committee, No. 139 Adams 
street, Chicago, giving him full information as to 


what you want. 


Electrical Appliances in South Africa. 


It is said that the overhead trolley syatem is to be 
installed in the street railway system at Durham in 
Natal. 

An electrio lighting and street railway plaut is 
being installed at East London, Cape Colony, ata 
oos$ of $127,000. 

Queenstown and Woodstook, both in Cape Colony, 
are considering the introduction of eleotrio lighting 
plants. 

There are excellent openings throughout South 


Africa for the sale of electrio drills, electric cranes 
and electric elevators for mines and mills. | 


Through telegraphic communication bas been 
established between Capetown and Blantre, in British 
Central Africa. 


The Bell Telephone Company have commenced 
work on their new exchange in the oity of Quebeo. 


The structure will be built of granite and will. cost 
upwards of $20,000. The switchboard will acoom- 
modate 3,000 subsoribers. 
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THE NEW YORK ELECTRICAL SOCIETY. 


Election of Officers—Annual Dinner. 


The annual meeting of the New York Electrical 
Society was held at Madison Square Garden on 
Toursday, May 26. The following officers were 
elected : 

President—Gano 8. Dunn. 

Vioe-Presidents— Willard S. Case, H. B. Coho, 
Dr. C. A. Doremus, F. A. Pattison, E. E. Higgins, 
Charles Blizard. 

Seoretary—Geo. H. Guy. 

Treasurer—H. A. Sinclair. 

The Treasurer's report shows the Society to be in a 
prosperous condition, According to the Seoretary’s 
report, the membership last year was 397; this year 
there have been 215 members elected, 4 resignations 
and 1 death. There are now 607 members in the 
Society. | 
| LIST OF MEMBERS ELECTED MAY 26, 

B. B. Hoffman, Douglass Barnett, Leo R. Man- 
heims, W. 8. Atkinson, W. J. Schweiger, Jobn 
O'Connor, Chas. Н. Kienle, Wm. W. Rosenbaum, 
M. J. Adler, George J. Schoeffel, W. S. Alexander, 
E. Bradford Bumsted, Julius W. Eiohler, Arthur H. 
Brown, Walter A. Houghtaling, Sterns Francis 
Jones, I. W. Smith, James Н. Campbell, Farley С. 
Clark, Chas. F. Bauer, James B. Faulks, Jr., Jos. 
Bijar, H. L. Shippey, Н. Н. Harrison, C. B. Taylor, 
George Clapperton, all of New Yuik City. 

G. A. Robertson, J. E. Sleight, Jr., Otto Kartz- 
mark, all of Brooklyn. 

Samuel Van Ronts, Syracuse, N. Y. 

John W. Schroeder, O. A. Sandborgh, East 
Orange, N. J. | 

Albert Flammer, Fred Joorg, Jersey City, N. J. 

Charles Moyer, Union Hill, N. J. 

Adrian Coamberlain, New Brunswick, N. J. 

Е. W. Roebling, Trenton, N. J. 


ANNUAL DINNER. 


The annual dinner of the Society was held at the 
Hotel St. Denis on Friday evening, May 27; there were 
100 guests, and the affair was a pronounced success. 
The following are the toasts and speakers: 

** The Electrical Society," Gano S. Dunn. 

''lThe American Institute of Electrical Engi- 
neers, Prof. Crocker. 

„Sister Societies," Dr, W. McMaurtrie. 

„The Electricity of the Past," Dr. С. A. Do- 
remus. 

“ Eleotrical Applications, Е. W. Jones. 

„The Newspaper Man, 8. L. Coles, 

* The Electiical Manufacturer, Н. Ward Leon- 
ard. 

“ What We Think of Electrical Engineering," 
C. L. Eidlitz, C. O. Maillou M. I. Pupin. 

„The Technical Colleges, Joseph Wetzler. 


CANADIAN NOTES. 


The Canadian Motor Syndicate is looking for a 
site for a factory, the purpose being to manufacture 
electric motor vehicles. 

Tbe Cataract Power Company of Hamilton, Ont., 
are engaged on an immense undertaking in the 
Coanty of Welland, Ont., for the purpose of creating 
electricity on a large scale with a view of supplying 
power to any and every business industry that may 
require i$ in their line of route of upwards of 40 
miles. At the De Cew Falls a very large reservoir 
is in course of construction, the water for which will 
be supplied from the Welland Canal at Allanburg, 
whioh is itself fed from Lake Erie, and which stands 


at a considerable elevation above the site of the new 
reservoir. Seven ог eight other storage reservoirs are 
being made between De Cew Falls and Allanburg 
so аз to have an abundant supply of water always on 
hand. At tbe De Cew Falls an immense power 
house has been ereoted and tbe water will be carried 
from tbe reservoir through pipes 8 feet in diameter, 
the fall from the reservoir to the power house in the 


valley below being about 100 feet. 


LEGAL NOTES. 


Suit for the dissolution of the Ohio Storage Bat- 
tery Company and the appointment of a receiver for 
it has been commenced in the Common Pleas Court 
at Cleveland, O., by W. H. Marshall. He sets up 
that he is one of she stockholders of the company, 
owning more than one-fifth of its $60,000 worth of 
paid-up stock. For the past three years, he alleges, 
the company has not been able to pay dividends, 
and for that reason he wants its career ended. 

The U. S. Supreme Court on the 231 ult. rendered 
а decision in the franchise controversy adverse to the 
Detroit Citizens’ Street Railway Company. The 
latter isthe successor to the Detroit City Railway, 
which by an ordinance passed by the Detroit council 
in 1862 was exolusively authorized to construct and 
operate street railways in Detroit. By an ordinance 
of 1879 this right was extended thirty years. In 
1894 an ordinance was passed granting to the De- 
troit Railway Company the right to oonstruot rail- 
ways upon some of the streets ocoupied by the Citi- 
zens’ Company. The latter brought suit against the 


Detroit Company and the city of Detroit to prevent 
them from carrying ont the terms of the ordinance 
of 1894, asserting that it violated a contract made 
with the Citizens’ Company. The State courts held 
that the council had no power to grant exclusive 
right to the Citizens’ Companv, and their judgment 
was affirmed by the Supreme Court. 


Judgment for $28,356 has been entered against the 
Buffalo, Kenmore & Tonawanda Electric Railway 
Company in favor of John B. Dumont of Baffalo, 
М. Y., for the amount due on nineteen notes of the 
company, and also for money advanced to the com- 
pany by the Erie Construction Company. The lat- 
ter claim has been assigned to Mr. Dumont. 

Judge Amidon of the U. S. Distriot Court, ina 
telephone suit at Minneapolis, made the novel 
ruling that every street and avenue in the city on 
which United States mail is distributed is a post 
road and could therefore be used for stringing wires 
and poles for telegraph or telephone service. The 


judge intimated, however, that wires can be ordered 
underground if publio interest demands it. 


The General Eleotrio Company owed on January 
1,1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1898. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stock sinco August, 1893. 


THE NEWS. 


What is Going On in the Electrical World. 


STREET RAILROADS. 


Albany, N. Y.—The Albany ‘‘Times-Union” suggests 
that the Albany, Helderberg & Schoharie Railroad 
Company will havea powerful rival in the system of 
electric roads which have been authorized and already 
begun work preliminary to construction to open up 
Greene and Schoharie counties and the southwestern 
end of Albany county. There are four roads in the 
system and they extend from Coxsackie to the village ot 
Schoharie, a distance of 77 miles. The four roads are: 
The Coxsackie & Greenville Traction Company, the 
Oak Hill Traction Company, the Windham Traction 
Company and tbe Middleburg & Oak Hill Traction Coni- 
pany. Their combined capitalization is $950,000. They 
were incorporated under the laws of the State in July, 
1897, and in the following September were authorized 
by PN State Railroad Commissioners to construct their 
roads. 


Ann Arbor, Mich.—The Ann Arbor & Ypsilanti Elec- 
tric Railroad Company has been merged into the De- 
troit, Y psilanti & Ann Arbor Railroad Company. 


Appleton, Wis.—The Fox River Valley Electric Rail- 
way Company is experiencing some difliculty in keep- 
ing the road through the slough, on which it will run 
cars to Menasha, in repair. The trouble is caused by 
muskrats, which abound in the slough. They dig holes 
in the clay and these are enlarged by the rise and fall of 
the water in the lake. 


Cleveland, O.—The Akron, Bedford & Cleveland 
Electric Bailway Company now owns two miles of the 
Cuyahoga Valley, starting at Cuyahoga Falls and ex- 
tending in a southwesterly direction. This is one of the 


most picturesque spots in Ohio, the river haying worn 
through the cliffs until it now runs through a gorge 150 
feet deep in places. The property includes the falls in 
the Cuyahoga River and the famed Old Maid's Kit. 
chen." a large cave. J. C. Mengensdorf, general paa- 
senger agent, told a Leader reporter a few days ago 
that the Akron, Bedford & Cleveland Electric Railway 
would soon have new eqnipment, giving more speed to 
the cars and cutting down the schedule time between 
Cleveland and Akron from two hours and ten minutes 
to one hour and fifty minutes. Each car will be equipped 
with four fifty horse-power motors, giving an aggregate 
power of 200 horse power to each cer. 


Frederick, Md.—F. S. Douglas of Millersville, Pa., 
has signed a contract with the Myersville & Catoctin 
Electric Railway Company for the construction of that 
company's road. The road will be five and a half 
miles long, апа will run from Myersville to Middle- 
town, connecting at the latter place with the electric 
road to Frederick, already in operation. 


Georgetown, Ky.—The Georgetown Street Railway 
was recently purchased at the каје ordered by the Cir- 
cuit Court by J. D. Grover for $28,000. 


Jackson, Miss.—A correspondent states that ‘‘the war 
clause in the franchise of the electric railway for Jack- 
8on postpones, but does not defeat, the road. When 
Sampson and Schley catch the Spanish fleet and sink it, 
the war will вооп end, and then Jackson will have this 
much-needed convenience.“ 


Jersey City, N. J.—The Street & Water Board on the 
25'h nlt. adopted an ordinance permittit.g the North 
Hudson County Railway Company to substitute elec- 
tricity for horses as the motive poweron its Grovestreet 
line from Jersey City to Hoboken. 


Marion, Ind.—The Union Traction Company and the 
Marion Street Railway Company have absorbed the in- 
terests of the Indiana Traction Company, and Mr, Clod 
felter will retire from the railroad business. 


Minneapolis, Minn.—The Twin City Rapid Transit 
Company, as soon as the new interurban line is com- 
pleted, will commence giving regular street car excur-, 
sions about Minneapolis and St. Paul, in which the 
principal points of interest in both cities will be visited. 
The excursions will be daily affairs during the warm 
months, from June toOctober. Special cars elaborately 
upholstered and with the latest modern conveniences, 
will be put on for that purpose and each of them will be 
provided with music of some kind. For a nominal fare 
Lake Harriet. Minnehaha and Como will be visited and 
the trip so arranged that in reaching and returning from 
these points the car would pass over different lines, thus 
givinga general view of the cities, Excursions will 
start from both cities. 


Mt. Holly, N. J.—After the long struggle for suprem- 
acy between the Monmouth Traction Company and 
the New York & Philadelphia Traction Company, the 
announcement was made at the special meeting of the 
board of freeholders here on the 24th ult. that the two 
companies had about decided to stop fighting, pool their 
issues and either consolidate or arrange upon an equit- 
able division of the disputed territory. The matter of 
awarding the franchise will not be considered until the 
regular meeting of the board, in July next. 


New York.—The Metropolitan Street Railroad Com- 
pany andthe Third Avenue Railroad Company have 
made application to the Railroad Commission for per- 
mission to change the motive power on all their cable 
lines to that of the underground system of electrical 
propulsion. The Metropolitan hasalso made application 
to change the motive power on its horse lines to the 
underground system of electricity, or to compressed-air 
propulsion. Hearings will be given by the Commission 
on these applications on Thursday, June 2, at the Fifth 
Avenue Hotel, New York. 


Peekskill, М. Y.—The Peekskill Traction Company 
has been granted an electric railway franchise running 
25 years. Several changes were made in the franchise 
as originally presented and the company may decline to 
accept the amendments. 


Red Bank, N. J.—The Chancellor has appointed 
James.E. Degnan of Red Bank receiver of the Atlantic 
Highlands, Red Bank & Long Branch Electric Railway, 
& trolley road operating between Belford, Red Bank 
and Long Branch. 


Rochester, N. H.—The ''Courier"' states that it has 
reliable information to the effect that responsible parties 
are seriously considering the building of an electric 
road in Rochester with an extension to East Rochester. 


St. Louis.—The court bas ordered tbe case brougbt in 
the Supreme Court against the Central Traction Com- 
pany dismissed on the ground that the proceedings were 
premature. 


Victor, Col.—Representatives of the Canon City & 
Victor Electric Railway who were in town & few m 
ago stated that the old organization had been revive 
by the purchase of the right of way by a new company 
which has sufficient capital to complete the road and to 
equip it with the necessary rolling stock and тере 
appliances. Work із to begin immediately and will 
rapidly pushed. 


Washington, D. C,—The success‘ul change from the 
cable system to the underground electric which has 
just been made on the 7th street line without stopping 
for an instant the daily running of the cars, 18 loo й 
upon as something remarkable in the history of stree 
railroad construction. It is probably the first time : 
work of this kind was ever attempted, and it was the 
believed by many that it could be done. However, 
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ractor, Mr. Saxton, was confident that he could do it, 
Oe tke result has shown that he was correct. 


Westfield, N. J.—The Westfield township committee 
bas passed the ordinance granting the Elizabeth & 
Westfield Street Railway Company the right to con- 

' struct a trolley road through the township. 


Westerly, R. I.— Work upon the Sea View Railway 
has been started, and before many weeks have passed, 
if no obstacle is encountered, people will have the oppor- 
tuuity to ride on trolley cars between Saunderstown 


and Narragansett Pier. 


Wilmington, Del.—The managers of the Wilmington 
City Railway Company have decided to build the tiolley 
line between Chester and Wilmington over the route of 
the Philadelphia & Wilmington Turnpike Company, 
and s survey will be made at once. 


LIGHTING PLANTS. 


Albany, N. Y.—The ''Times. Union" says: The 
task of drillingthe holes in tbe pedestals preparatory to 
installing the many electroliers which will illumine 
tbe front, sides and western staircase of the Capitol has 
nearly been completed. Holes have been made in 
twenty eight pedestals and the work of wiring has been 
inaugurated. Sixty men have been put to work doing 
this. Six weeks must see the entire lighting plant in 
operation, and the cost for the same will be $24,000 for 
wiring and drilling and $50,000 for the handsome elec- 
troliers, which will be the finest that artistic skill or 
money could provide. It has been in this spirit that 
the completion of the Capitol has been carried out, con- 
sequently a visitor beholds the finest work of which 
artisans are capable. The wiring is being done by the 
E. G. Bernard Company." 


Atlanta, Ga.—Sealed proposals addressed to A. L. 
Kontz, clerk county commissioners roads and revenues, 
Fulton County, Atlanta, Ga., will be received until 12 
o'clock M. on Saturday, June 25, 1898, for furnishing 
and erecting complete and ready for use a direct con- 
nected electric light plant for the new Fulton County 
jail, Atlanta, Ga., consisting of one 25 Kw. generator, 
engine, sub-base, foundation, and necessary fixtures. 
Plans and specifications can he had upon application to 
Grant Wilkins, engineer, 94 Peachtree street, Atlanta. 


Cass City, Mich.—At a special election here on the 
23d ult. it was decided to bond the village for $18,000 
for the purpose of putting in an electric lighting plant 
and water works system. 


Clyde, М. Y.—At а recent meeting of the village 
trustees a franchise was granted to the Clyde Electric 
Light & Gas Company, which is a renewal of the Clyde 
Gas Company's and the Clyde Electric Light and Power 
Company's franchises, the two companies being now 


`- consolidated. 


Dundee, ЇЧ. Y.—A movement is on foot here having 
in view the ligbting of the streets by electricity. 


Elkhart Lake, Wis.—This place wil! be lighted by 
electricity after July 1. Mr. Gottfried, a Chicago capi- 
talist, iserecting a $15,000 electric light plant. The latest 
and most improved machinery is being used. 


Elma, Iowa.—The question of the city building and 
maintaining an electric light plant has been under dis- 
cussion for some time, and since so many favor it the 
council have decided to give the citizens an opportunity 
to vote on the question. A special election for this pur- 
pose wiil be held June 10. 


Elizabeth, N. J.—The Suburban Electric Light Com- 
pany of this city has passed into the control of a syndi- 
cate which has, under the name of the Consumers’ Elec- 
tric Light, Heat & Power Company, filed articles of 
incorporation in the office of the county clerk, placing 
its capital stock at $1,000,000. The Suburban Company. 
in addition to this city, supplies electric light to all 
towns on the line of the Central Railroad east of Fan- 
wood. It is the intention of the syndicate to greatly 
enlarge the capacity of the plant, put in new engines, 
dynamos and other machinery, and to furnish power to 
operate the Elizabeth branch of the Consolidated Trac- 
tion Company. The incorporators of the new company 
are George F. Chapman of Elizabeth ; David Young, 
John W. Omberson aud William O'Conner of Newark; 
W. J. Davis, Harrison; John E. McArthur of Jersey 
City ; W. G. Shailer of New York. 


Henning, Minn.—A few evenings ago 8 mass meeting 
of citizens took place at the opera house for the discus- 
sion of the advisability of putting in an electric light 
plant by the village. The sentiment was greatly in 
favor of so doing. 


Newport, Vt.—C. A. Prouty is enlarging his electric 
lighting plant and intends to make such additions as 
willenable him to furnish power as well as light. 


Rochester, Minn.—The electric light plant of this city, 
which has been run for four years, is to be reorganized 
at an expense of about $10,000, and new dynainos put in 
to replace the antiquated machines with which the 
plant has previously been equipped. 


_Sea Isle City, N. J.—The borough council has adver- 
tised for proposals for supplying this resort with elec- 
tric lights. 


Syracuse, N. Y.—A subway franchise has been granted 
by the council to the Syracuse Electric Light & Power 
Company. 

Uvalde, Tex.—The Uvalde Water, Ice & Electric 


Company will shortly begin Work on the proposed 
electric light plant. 


MANUFACTURING, ETC. 


Baltimore, Md.—The ''Herald" says: Twenty 
American-made electric cars were recently delivered in 
Berlin, and one hundred more have been ordered, the 
cars manufactured over here being deemed to be supe- 
rior to those with the Berlin brand. We are told also 
thatthe car-makers of Germany are not во reliable as 
those of the United States. Now we know why Herr 
Bismarck is against us in our war with Spain.“ 


Laconia, N. H.—The Laconia Car Company has com- 
pleted the shipment of 48 open cars for the Boston 
Elevated road. Work on the 50 closed electrics for the 
same road is in progress, and about a dozen of them 
are already set up in the electric department. 


Lehighton, Pa.—The town council has awarded a 
contract for an electric light plant to the Fort Wayne 
Electric Company of Philadelphia for $18.800, the 
plant to be completed within thirty days' time after 
signature of contract. 


New York.—The ‘‘ Journal of Commerce" says: 
tt The latest advices from England to a local concern 
say that in the first week of this month the Chilian 
Electric Tramway & Light Company had been organ- 
ized in London with a capital stock of $5,250,000. This 
concern proposes to work and maintain & number of 
electrical undertakings in the principal cities of Chili, 
such as electrical railroads and electric light and 
power plants. Ingle, Holmes & Son, No. 20 Thread- 
needle street, London, are said to be the principal 
parties intercsted in this large corporation. It is gener- 
ally believed that this company will begin active 
work very shortly. The quantities of material re- 
quired will be thoroughly appreciated by manufactur- 
ers, and as American electrical material is to-day effect- 
ively competing the world over, some good contracts 
may be secured in the local market.“ 


Stockholm.—During the Jast few months practical 
steps have been taken by the Swedish Government to 
utilize the celebrated waterfall of Elkarleby. For a 
long time it has been under consideration to utilize this 
enormous power for Stockholm. Engineers are said to 
be drawing plans to utilize about 20,000 horse-power. 
The total expenditure will amount to about $2,160,000. 
Orders for the machinery and supplies for this Swedish 
plant will be forthcoming at an early date. 


ELECTRICIANS IN THE WAR. 


Among theappointments confirmed by the U.S, Senate 
last week were the following: First Regiment of Vol- 
unteer Engineers—To be Colonel, Eugene Grifliu of New 
York: to be First Lieutenants: Algernon Sartoris of 
the District of Columbia; Fitzhugh Lee. Jr., of Rich- 
топа, Va.; Carlos Carbonel of Troy, М. Y.; Karl Fisher 
Hansen of New York. The President has nominated 
Samuel W. Campbell of Colorado to be a First Lieuten- 
ant in the above regiment. 

A. D. Brown of Chester, Pa., for many years chief 


engineer for the Chester Electric Light Company, has 
been appointed an assistant engineer with the rank of 


Ensign in tho U. S. Navy. 
The H. J. Smith Electrical Works, on the banks of the 


‚ Wanaque River, N. J., have been rushing out Govern 


ment work since the outbreak ot hostilities. The firm 
is making fuses for the explosion of submarine mines, 
torpedoes and shells. 


Branch No. 5 of the National Brotherhood of Electrical 
Workers, Pittsburg, Pa., ata meeting on the 20th ult. 
resolved that the services of the members be tendered 
to the Government. J. W. Ecoff, W. A. Evans and F. 
D. Malone were appointed a committee to communicate 
with the Navy Department in regard to the matter. 
There are about eigbty unmarried electricians in Pitts- 
burg who are ready for war service. 


Major Ruffoer, chief of the engineer corps at Charles- 
ton, 5. C., has received a large and powerful electric 
searchlight which will be mounted at once on one ofthe 
forts on Sullivan's Island. It will be operated from the 
electric plant already installed in the Mortar Battery 
and will be used to assist the patrol boats in watching 
the channel entrance at night. The harbor is now 
thickly ‘‘sown’’ with mines. 

Recruiting for Col. Griftin’s brigade of volunteer en- 
gineers is going on all over the country The brigade 
is limited to а total of 3,500 men. The Washington 
“аг” says: ‘‘ The engineer troops will be armed 
and drilled as infantry. They are line troops and must 
take their places in the line of battle when necessary. 
Their engineering duties will be the construction of 
and destruction of fortifications, field works, entrench 
ments, bridges, roads, railroads and tunnels, and will 
embrace field engineering work generally, besides map 
making and field reconnoissance work, photography, 
operation of stationary and locomotive engines, and 
electric apparatus, etc. Recruits, therefore, must be 
foremen, skilled mechanics of various sorts, handy men 
and first-class laborers, machinists, electricians, tele- 
graph lineman, carpenters, timber framers, bracers, 
tunnel men, bridge men, iron men, erectors, riggers, 
blasters, quarrymen, lumbermen, boatmen and railroad 
men. Two cooks are also required for each company, 
alsostationary and locomotive engineers апа firemen, 
Allowances in addition to pay will be rations, bedding. 
all clothing, medicines and medical attendance. The 
volunteer troops will be disbanded and discharged as 
goon as the war is over, but no man should enlist, it is 
announced, unless be is prepared to serve for the full 
two years. Men should not be tempted to enlist by the 
hope that the war will be over in a. month or two, and 


that then they can return home.“ 


PERSONAL AND MISCELLANEA. 


Arthur Bryant, an electrical engineer of Akron, O., 
received a letter lately from a firm of solicitors in Eng- 
land enclosing $600 with which to pay his expenses to 
tbat country. He has been made the sole heir to prop- 
erty in England estimated to be worth $50,000. 


W. J. Hart of Saginaw, Mich., has resigned hís posi- 
tion as general manager of the Interurban Railway. 
He will assume the management of the new Detroit, 
Lake Shore & Mt. Clemens Electric Railway, with head- 
quarters at Detroit. 

Sonichiro Matsumoto, a graduate of the Rensselaer 


Polytechnic Institute and now director of the Impe- 
rial Government Railway Department in Japan, was 


the guest of Mr. E. G. Bernard at Troy, N. V., а few 


duys ago. He is inspecting electrical apparatus in this 
country. Auother Institute student, Ichisuke Fujiora, is 
now profers: г of Electrical Engineering in the Imperial 
University au Tokio. 


“ Buck Davis, the notorious criminal, sentenced to 
Dannemora prison on the 25th ult. for six years for 
jail breaking, and who was wanted in Schenectady for 
the alleged murder of George R. Blodgett, the chief 
patent attorney of the General Electric Company, com- 
5 suicide in the Salem, N. V., jail on the 26th by 

anging. 


One of the theaters in Munich, Germany, has an 
electrically operated stage. This stage is cireular in 
shape, and tbree or four times larger than the play. 
requires. It is divided into sections, or compartments, 
and can be rotated во ав to present any section before 
t be audience, all the machinery being operated by elec- 
tricity. This arrangement obviates any intermissions 
between the acts, as each scene is arranged on one sec- 
tion, and while it is turned toward the audience the 
next is being arranged and in due course of time is 
moved around to face the audience. 


Dr. Emma Sutro Merritt, recently elected president 
of the Sutro Electric Railway in San Francisco, is the 
eldest daugbter of Adolph Sutro, the noted Culifornia 
pioneer and capitalist, now insane. Her husband, Dr. 
George Merritt, isa practising physician in San Fran- 
cisco, and she also was a medical pia:titioner until 
lately, when she gave up her practice to devote herself 
entirely to the mauagement of the railroad and the 
Sutroestate. Sofaras the railroad is concerned, she 
has ideas of her own as to its management. She is not 
ignorant of electric railways. While at college she 
took a scientific course, and electricity has always been 
one of her hobbies, Sbe is intensely modest and retir- 
ing and bas no desire to sbine as а woman of affairs. 
Nevertheless it is predicted that she will make a distin- 
guished success as a railway president. Sheis a woman 
of the broadest culture and education, and though she 
has devoted her life to medicine, she is by no means a 
physician merely. She is of middle age and strongly 
resembles ber father in physical characteristics. From 
Vassar she was graduated with honors in 1877. Upon 
her retu:n to San Francisco she entered Toland Medi- 
cal College, where she received herdegree in 1581. She 
is also a graduate of the School of Medicine in Paris. 
After several years of practice in San Francisco she and 
her husband went abroad three years ago, where they 
pursued studies in the largest European hospitals. Mrs. 
Merritt was one of the foundero of the San Francisco 
Children's Hospital. ; 


RECENT COMPANY ELECTIONS. 


Chester & Derry Electric Railroad Association (trolley 
company), Chester, N. H.— President. C. S. Campbell; 
superintendent, Charles Bartlett; treasurer and general 
mavager, F. J. Shepard; clerg, A. Н. Wilcomb; directors: 
the officers and G. K. Bartlett, N. W. Goldsmith and Geo. 
Sherman West. 


Camden & Suburban Railway Company, Camden, N. J. 
Secretary, Samuei T. Corliss, to succeed Morris W. Hall, 


deceased. 


Laurel Electric Light Company, Laurel, Md.—President, 
C. F. Shaffer; vice president, C. H. Stanley; secretary, 
George W. Waters; treasurer, F. W. Awalt. The old 
board of directora were re-elected with the exception of 
Robert Morang, of Savage, who was chosen to fill the 
vacancy caused by the death of Dr. Snowden. 


North Jersey Street Railway Company, Jersey City.— 
President, Edward F.C. Young, vice J. К. Carbiere, re. 
signed; vice-president, David Voung, in place of Н. W. 
Doremun, resigned; secretary, Wilbur F. Johnston; treas- 
urer, E. N. Нш; auditor, E D. Hobbs. The North Jersey 
Street Kailway now controls the following organizations: 
Consolidated Traction Company, Jersey Citv & Bergen 
Railroad Company, Jersey City, Harrison & Kearny Rail- 
road Company, Newark Passenger Hailroad Company, 
New Jersey Traction Company, Passaic & Newark hlectric 
Railway Company, Passaic & Newark Electric Traction 
Company, Newark Plank Road Company, Port Richmond 
& Bergen Point Ferry Company, Bergen Point & Staten 
Island Ferry Company, and Newark & South Orange Rail- 


road Company. 


COMMERCIAL PARAGRAPHS. 


The Electric Appliance Company, Chicago, have recént- 
ly concluded the general distribution of their Fan Cata- 
logue for the season of 1898. In sending out catalogues to 
a very large list of buyers it is very often the case that 
some аге overlooked. The Electric Appliance Compary 
would be very pleased to hear from any of the trade who 
have not received a copy of this handsome catalogue, as 
they are anxious to place the same in the hands of every 
possible user or purchaser of fan motors. | 
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INCORPORATIONS. 


© The Home Electric Company, Brooklyn, N.Y.—to manu 
facture and sel] electric goods, machinery and supplies. 
Capital stock. 925.000. Directors: Walter S. Pierce and 
Joel W. Thorne, New York City, and James Н. Mason of 
Brooklyn. 


The Penn Electriea] & Manufacturing Company, Irwin, 
Pa. Capital stock, $12,,00. Directors: David M. Wag- 
oner, Frank C. Hackensmith and Jesse L. Wagoner, 
Irwin; John A. Wright and W. F. O'Neill, Wilkinsburg. 


The Oreager Electric Light & Power Company, Ёге. 
mont, O. Capital stock, $50,00U. Incorporators: Frank 
Creager, J. H. Clauss, John M. Sherman, Horace B. Buck- 


land and Samuel Brinkerhoff, 


The Electric Supply & Fixture Company, Decatur, Ill. 
Capital stock $2,500. Incorporators: C. E. Gibson, Ч. B. 
Marshall and R. H. Coleman. 


The Suffolk Gas & Electric Light Company, Islip, N. V. 
to furnish gas and electricity for lighting and power to the 
towns of Babylon and Islip, L. I. Capital stock, $200 000. 
Directors: Charles F. Street, Hunter Wykes and William 
B. Hood. 

The Army Post Street Railway Company, Little Rock, 
Ark. Capital stock, $60000. Incorporators: M. D. L. 
Cook, E. Meek, L. W. Cherry, Maxwell Coffin, J. Н. Hollis 
and B. Bodeman. 


The Shelby Electric Company, Shelby, O., haa filed a 
une of increase of capital stock from $100,000 to 
50,000. 


The Lodi Light, Heat & Power Company, Lodi, N. J. 
Capital stock, $100,000. Iucorporators: Frank T. Ternes, 
Philip 8. Hoffman and Charles I. Ternes, all of New York. 


The Clyde Gas & Electric Company, Clyde, N. Y. Oapi- 
tal stock, $40,000. Directors: Lucius L. Moses, George 
H. Lang and t harles W. Field, of Clyde; Edward Moir 
and John M. Moir, of Marcellus, N. Y. 


The Asbury Park & Sea Girt Railroad Company, Asbury 
Park, N. J. -organized to acquire the franchises and effects 
of the Asbury Park & Не таг Railway Company, sold or to 
be sold under the direction of the Circuit Court of the 
United States. Capital stock, $100,000. Incorporators: 
John E. Comins, Arlington; Daniel H. Bbea and H. B. Per- 


rine, New York. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED MAY 24, 1898. 


ELECTBIC LIGHTS AND APPLIANCES. 


604,679. Incandescent-Electric-Lamp Regulator. Daniel 
McF. Moore, New York City, assignor to the Moore 
Electrical Company, same place. Filed Feb. 10, 1892. 

604,680. Electric-Lamp Regulator. Daniel McF. Moore, 
New York City, assignor to the Moore Electrical 
Company, same place. Filed Oct. 18, 1894. 

601,041. Inter. upter for Electric-Lighting Systems. Daniel 
McF. Moore, Newark, N. J., assignor to the Moore Elec- 
trical Company, New York City. Filed Dec. 3, 1895. 

604,685. Eiectric-Lighting Apparatus. Daniel McF. 
Moore, Newark, N. J., assignor to the Maore Electrical 
Company, New York City. Filed Feb. 15, 1897. 

604,686. Apparatus for Producing Luminous or Similar 
Effects. Daniel McF. Moore, Newark, N. J. Filed 


July 8, 1897. 
ELECTRICAL MACHINERY AND APPARATUS, 


64,544. Electrical Governor. Mark A. Replogle, Akron, 
Ohio. Filed Feb. 19, 1997. 

604,682, 6:4,683. Magnetic Circuit-Breaker. Daniel McF, 

Moore, Newark, N. J., assignor to the Moore Electrical 
Companv, New York City. Filed Sept, 8, 1896. 

604,684. Automatic Vibratory Interrupter Daniel McF. 
Moore, Newark, N. J.. assignor to the Moore Electrical 
Company, New York City. Filed Dec. 17. 1896, 

604.687. Circuit-Interrupting Mechanism. Daniel McF. 

"Moore, Newark, N. J. Filed Sept. 9 1897. 

604,688. Circuit Interrupter. Daniel McF. Moore, Newark, 
N.J. Filed Sept. 10, (897. 

TELEPHONE AND TELEGRAPH APPARATUS. 


Automatic Telephone-Exchange. Ward Decker, 


3. 
RES N. Y. Filed March 25, 1895 
601431. Telephone Signal System. Wallace A. Stillwell 
"апа Alezander Barneck, Salina, Kan. Filed Nov. 10, 


R96. ; 

601 400. Multiple Telephony and Telegraphy. Richard 
' Pfund, New York City. Filed Oct. 22, 1897. 

601,533. Combined Transmitter and Receiver. John M. 
Joy, New York City, assignor to the Printing Tele- 
graph News Company, same place. Filed June 21, 1897. 


METERS. 


604,459 (filed March 20, 1897); 601,460 (filed Aug. 6, 1897); 
601,461 (filed Aug. 6, 1897); 604,462 (filed Aug. 11, 1897); 
601,463 (filed Aug. 26, 1897): 601.464 (filed Sept. 11, 1897); 
601.465 (filed Sept. 24, 1897); 604,466 (filed Nov. 8. 1897). 
Electric Meter. Tbomas Duncan, Fort Wayne, Ind. 

601,50). Motor-Wattmeter. Carl D. Raab, Kaiserslautern, 
Germany. Filed Dec. 27, 1597. 


` MISCELLANEOUS. 


604,334. Electric Heater. Edward E. Gold, New York 
City. Filed Oct. 14, 1897. 

604,418. Accumulator-Plate. Isidor Rosler, Berlin, Ger 
many, assignor to Lehmann & Mann, same place, 
Filed March 10. 1898. 

604,431. Electric Signal for Raflway-Creasings. Leon C. 
Smith, Columbus, Ohio. Filed May 18, 1897. 

601,453. Secondary Electric Cock. Aaron D. Blodgett, 
Newton, Mass. Filed May 29, 1897. 

604,508. Electric Clock. William Whitehead, Manchester, 
Kugland. Filed June 7, 1897. 

601,588. Storage Battery. Herbert S. Lloyd, Philadelphia, 
Pa. Filed Dec. 28, 1896. 

604,6:0. Electrical кипе Device for Kerosene or Other 
Burners. Svend M. Meyers, Brooklyn, N. Y. Filed 


Jan. 27, 1897. 
DESIGN. 


28,097. Switchboard for Telephone Operators. William 
F. Smith, San Francisco, Cal. Filed April 18, 1898. 


.. TELEPHONE AND TELEGRAPH. 


At the request of the defendant's attorneys, Judge Swan 
has granted a postponement until July 120f the preliminary 
hearing in the injunction suit brought by the Western 
Electric Company against the Detroit Telephone Company. 
William M. Holmes, who appeared for the Detroit Com- 
pany, addressing the Judge, said: This action on the 
part of the Western Electric Company has been iocubating 
for a long time, your honor. They have sat on the egg 
for years, and now they seek to batch it by coming in lere 
and, in giving us only brief time to anawer their charges, 
interfere with our business and the 16,000 customers we 
represent." Attorney George Barton, of Chicago, for the 
plaintiffs, offered to telegraph to Washington and within 
two days get Mr. Holmes all the data he needed on foreign 
patent rights. Which only confirms the rumor I have 
long heard," said Mr. Holmes, that the Bell Company 
has the Patent Office right under its thumb." 


The Home Telephone Company's franchise passed by 
the city council of Pittsburg, Pa., expired at the end of 
May, the company having failed to meet the promises it 
made when the rights were given away. May 30 of this 
year the concern was to have had its pole and conduit 
systems completed and 1,600 telephones in operation. 
Each succeeding year until 1900 a like number of 'phones 
were to have been placed and put in operation. Compar- 
atively little work has been complet:d since the franchise 
was granted. The company now asks that it be given 
until May 80, 1899, to place 1,060 phones, and that it be 
given until 1901 to place another thousand, instead of the 
arrangement provided for in tbe original franchise. The 
ordinance was referred to the corporations committee. 


Mayor Taggart of Indianapolis has signed the New Tel - 
epbone contract. The company has deposited its cash 
forfeit of $25,000 and given an additional bond of $25,0.0 to 
ensure the faithful performance of its contract with the 
city. The company is also required to file a bond of $10,- 
000 as a guarantee of indemnification to the city from 
judgments for damages. Of the cash forfeit it bas been 
provided that the company is to receive bac $10,000 when 
the conduits are built within the one one-mile square, 
85.000 when the overhead wiring is completed, $5,000 when 
the plant is completed and $5,00) when the system bas 
been in operation three months. The company will begin 
work immediately. 


The Helena, Mont., Independent says: Before the close 
of 1898, the people of Helena and other towns and cities in 
Montana connected with the Rocky Mountain Bell Tele- 
phone system will be talking with those of Portland, Ore., 
and possibly with other coast cities. In less than a week, 
a construction crew will commence work upon a tele- 
phone line which will connect Missoula with Wallace, 
Ida., which is connected with Portland and intermediate 
points, When the breach is completed, a business man in 
any of а score or more Montana towns may call up Port- 
land and give an order for goods or take one themselves." 


The Western New York Telephone Company, recently 
incorporated with a capital stock of $500,000, has certified 
to the Secretary of State at Albany an extension of its 
telephone lines. The extreme points to be connected are 
Dover, Del., Erle, Pa., and Buffalo, М. Y. The lines wil) 
run through the various cities, villages and towns of Krie, 
Niagara, Orleans, Genesee, Cattaraugus, Chautauqua and 
Monroe counties and in the towns, villages and cities of 
the other counties included in the Second, Third and 
Fourth Judicial Departments of New York State. 


A Terre Haute, Ind., correspondent of the St. Louis 
Chronicle says that a great interest in telephone matters 
has developed in Terre Haute. W. P. Ijams, president of 
the American Trotting Assoctation, is at the head of a 
company that bas bought an old franchise which provides 
for au aerial plant, and B. F. Havens has an incorporated 
company which wants a franchise for а conduit system. 
Both companies promise connection with more than 1C0 
telephone companies in the State. 


Senator Gorman's amendment to the War Revenue bill 
provides that from and after the passage of the act every 
firm, person, company, etc., owning or possessing or man- 
aging any telegrapbie Jine by wbich telegraphic or tele- 
phonic messages or dispatches are received or dispatched, 
or carrying on the business of furnishing electric light or 
power, etc., whose gross annual receipts exceed $250,000, 
shall be subject to pay annually a special excise tax equiv- 


alent to one-half of 1 per cent on the gross amount of ali - 


receipts of such persons, firms, etc. 


А recent dispatch to the Detroit News from Three Riv. 
ers, Mich., says: Last July the Three Rivera Telephone 
Oompany started out to compete with the Bell company in 
establishing their system iu this city. The Bell people met 
them with a reduction of rates, even going so far as to offer 


to put in phones for nothing in some cases. Notwith- 
standing the opposition, the home company has gone 
steadily forward and now have over 120 'phones at work. 
In addition to this they havea good system of State line 
connections." 


The Maryland, Pennsylvania & West Virginia Telephone 
& Telegraph Company has made arrangements to extend 
its system, and bas entered into a 15-year contract with 
the Union Telephone Construction Company. In Penn. 
sylvania it basezchanges at Oonnellsville and Uniontown. 
Another will be installed at Dunbar, and the lines will be 
extended eventually to Pittsburg. 


А representative of the National Telephone Company of 
Chicago has made a proposition to the people of Evans 
ville, Ind., to putin a highly improved telephone system 
with copper wires. the rates to be $2 per month for buai- 
ness houses and $1 50 for residences. The Evansville Man- 
ufacturers' Association has taken the proposition into 
consideration with that of other Independent companies 
applying for franchises in Evaneville. 


The annual meeting of the stockholders of the Inter- 
national Bell Telephone Company, Limited, was held In 
New York on the 25th ult, The following directors were 
elected: Samuel D. Babcock, Louis A. Von Hoffmann, 
Richard A. McCurdy, Charlton T. Lewia, Elisha S. Соп. 
verse, Ferdinand M. Theriot, Howard 8. Randall, Louis A. 
Thebaud and Charles J. Bell. 


The D. A. Tyson Telephone Company has completed all 
but a few miles of its long-distance line between Macon 
and Savannah, Ga. From Macon to Savannah tbe line is 


about 175 miles, coming by way of Dublin, Swainsboro, 


8tatesboro and other iutermediate points. It branchesout 
from Swainsboro to Mount Vernon and other points near 
the Georgia aud Alabama Railroad. 


There isa report circulating in Wilmington, Del., that 
the Delmarvia Company is to pass into new hands. Tbe 
Wilmington News of the 23d ult. says it was definitely 
stated on the previous evening that parties have been tak- 
ing а great interest inthe company and are bargaining for 
its control. - 


At the annual meeting of the stockholders of the West- 
ern Union Telegraph Company in New York оп the 2th 
ult., the retiring board of directors wes re-elected, with the 
exception of Messrs. Van Horn and Rochester, who were 
replaced by J. Merribew and G. W. К. Atkins. 


Manager McDonald of the Telephone Exchange at 
Augusta, Ga., bas resigned bis position and will take 
charge of a new electrical company, known asthe Augusta 
Electric & Construction Company, as general manager. 


The Kinloch Telephone Company expects to be able to 
begin service in St. Louis about the Istof August. Itis 
thought that by that time the 4,0C0 subscribers of the 
company in the city will all be connected with the main 
office. 


B. L. Piggott and Noah E. House have just completed a 
telephone line between Piggott and St. Francis, Ark. 
They will likely extend it to Boydsville where it will cone: 
nect with tbe Corning line. А" 


A telephone system is being established at Cheraw, S. C., 
by Kirkwood & Thomason. It will connect with the net- 
work of 'phones throughout the Pee Dee section. 


A long distance telephone line connecting Vicksburg 
with Jackson, Miss., has just been completed. 


New Companies Incorporated. 

The Carroll County Telephone Company, Carrollton, 0. 
Capital stock, $10,000. Incorporators: Union С. De Ford, 
H. J. McGranaban, J. C. Patterson, А. L. Iden and Simeon 
Ashbrook. 


The Mens Telephone Company, Mena, Ark. Capital 
stock, $5,000. Incorporators: H. M. Quigley, Edward 
Keogh and J. S. Kelley. 


The Badger State Long Distance Telephone Company, 
Baraboo, Wis.—to own and operate lines in Wisconsin. 
Capital stock, $100,000. Incorporators: F. T. Brewster. 
F. А. Philbrick and W. Н. Hatch. 


The Columbia & Montour Telephone Company, Blooms 
burg, Pa.—organized to compete with the Bell Company in 
the section of Pennsylvania for which {tis named. Сар" 
ital stock, $50,000. 


The Pike County Telephone Company, Pittsfield, III. 
has certified to an increase of capital stock from $3,500 


to $5 ,000. 


000 guaranteed by West Chicago Street Railroad Com » lessee. 
i Cineinnati Bt, Ry. Co. has purehened thee Mi. A, & Bden Park read, assuming its bends: 
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a favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : crt. indb., certificate of indebtedness: coll, collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 


nsion ; gen., general; g., gold; guar., guaranteed ;° inc. 
g &. А, Feb. and Aug. M. & S., May and Sept.; J. & D., 


C. quarterly; A. & O., Apl. and Oct.; F. 
. 


PASSENGER RAILWAYS. | 


PASSENGER RAILWAYS. 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compile& from special reports received by Brecrauiciry from a variety of sources. 
The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 


EPEA Capital Stock. | and Dato of 

— Án — an a 

WANE. Par|Amthorz'd| Issued. |` Zart bir. | Bid. |Aeked. NAME. ,Par|Authorz'd| Issued. ast Div. Bid, Asked. 
Ipany, — 28: Hartford Conn.—May 28: 

А н ond | Hartford Street Ry. Co $200,000]8 & B., Jap., 98. [140 | .. 

% $,000,000) 2 0 X Q., Feb. 198, 142/9 14006 Harkford & West Hartford nb 247.000 % sas. . кй р» 

Traction Co. (Saratoga) . — ' 60, — кез ee de | ee Holyoke Mass.— May 28: 2 

Allentown, Pa8.—May 28: Holyoke Street Ry. Co. 400, 0008 & A., Jan., 98. 200 

Allentown & Lehigh Val. Trac. Oo 70-016 4,000,000 1,800,000 „ %% % % „%%% „%%% 15 Hoboken, N. g.—May 28: 

Bridgeport, Сопп--Мау 28: North Hudson Oo. (М. J.) Ry. Oo... 1, 000, 0008 , 1892. 70 oo 

Bridgeport Traction 6 a er 100 000 2,000,000 1 x Aug. 97, 60 Indianapolis, Ind—May 98. 

я i Citizens’ Passenger Ву............ 5,000,000] .......... " 24 25 


Baltimore, Md.—May 28: 

Baltimore Oity Passenger Ry. Oo. . 25| 6,000,000] 2,500,000/5 % 8., July 2, '97. 72 [Lancaster, Pa. May 28: 

2 Baltimore Consolidated Ry. Со.....] 28 10, 000, 000 9, 177.000 € S., Jan. 15, 98. 2314 [Pennsylvania Traction Oo 

Central Ry. Co. of Baltimore City.. 50 500,000 500, 00% % A. Dec., 1897. | 80 | 82/4 || Lancaster & Col. Electric Ry. 
West End Street Railway. tee 


COR %%% %% %% %%% 


„ „% „ „66 „ „ 


1 Louisville, Ky.—M 
New England Street Ry.............| 25| 5,000,000] 1,081,925/1 % Q., Jan.15, '97. T u е, Ky.—May 28: ; 
North Shore Traction G0. . . . . . oom. 100} 4, 000.000 4,000,000] œ ¶ . Louisville Ry . . com. 3,500,000 1 ^de 97. 2 = 
North Shore Traction Co........pfd.| 100) 2,000,000! 2,000,0006 % S., A. & О 75 Louisville Ry... ............ & pfd 2,500, 000 2% % 8., Oct. 1, 97. 

b West End Street Ry. Oo. . . . oom. 60 10,000,000] 9,085,0004 % 9., Oct., 'у7 

b West End Street Ry. Со...8 pid. 50 4.400.000 6, 400,000 4 % S., Oct. 1. 97. |103 1035 Minneapolis. Minn.— May 28 

Boston Elevated R. RR ...... . 100) 10,000,000 Twin City Rapid Transit... . 00m. 15.010. 000 ue 

Brooklyn N. Y.—May 2: Twin Ойу Rapid Transit. . 7 & pid. 1,714, 200 1% &. Jan., '98 

Brooklyn City & Newtown Ry...... 100] 2,000,000] 1.923. 400 & Feb. 1, 1898. 1865 Montreal, Canada. May 28: 

Brooklyn Rap. Transit Oo., tr certf.. 20,000,000} 20,000,000 e 41 Montreal Street Ry. Co. 4,000,000 8% S., M. & N. 2584 
eBrooklyn Heights Hailroad......|....| 200,000] 200,000) ..... EE, * Toronto Street Ry. Co 6,000, 000174 & S., J. & J А 
*dBrooklyn Oity RR......... guari 100 12,000,000] 12. 000,000 27 % Q., Jan., 98.205 
Brooklyn, Queens Оо. & Sub. RR... 2000.000] 2,000,000] ............ i Memphis, Tenn.—May 25: 

Ooney Island & Brooklyn RR. 100| 1,000,000| 1,000,000|1}4 % Oct. 1,'97. 140 Memphis Street Railway Co. .... 500,00C| . 

Kings County Elevated........... . . 4,750,000| 4,750,000] ............ in 

Kings County Traction Co..........| 100| 4 500,000! 4, 500, 0001 & July 26, '97 46 New Haven, Conn.—May 233; 

Nassau Electric Railroad ............. Genes 6,000,000} 8.000,00 ( ++ | 8714 Fair Haven & Westville RR. 900,000 4 % S., Sept. 97 
fAtlantic Avenue Railroad...... „ BO 2,000,000 2,000,000 ecco tosavccn oe New Haven Street Railway Qo... һе 1,000,000 2% x m uly 96 
Brooklyn, В & W. E. Railroad. . 1,000,000] 1, 000, 00000. 74 New Haven & Centerville,......... 200000 ККЕ КОР 

Buffalo, N. .- May 28 : W nchester Avenue а РРР P 

Buffalo & Niagara Falls Elec. Ry....| 100| 1,250, 1.250, 00000 i 60 New Orleans, La.—May 28: 

Buffalo Railway Oo . . 100) 6,000,000] 5,870,500/1 % Q. Dec., 7. 7975 8174 ||Canal & Claiborne RR. Оо.......... 240,000 % S., Jan., 98 

Со! b O.—May 28 New Orleans & Carrollton RR...... 1,200,000 13 % Q., Jan., 98 

umbus O. Te ; New Orleans Traction Co......com 5.000, 00 eene өз 29 

Oolumbus Street Railroad.. cevceccees| 100 8,000,000 8,000,000 1 X Q., Feb., 98. 48 New Orleans Traction Co....... pfd 2,500,000. saves — 

Columbus Centra: Street Railroad. . 100] 1,500,000| 1,500,000] ........ des vs aCrescent City RR... guar. 20000004 26 85 ane о 

i bNew Or. City & Lake RR....guar. 2.000,000 4 % S., Jan., 

Charleston, S. C.—May 28: Orleans Ballroad... cerises ae. 9000915 26, June, '94 

Charleston City Ry. Оо..............| 59 | оо ооо! 100, 0003 % 8., Jan., '97. | -- St. Charles Street Railway.......... 1,000,000 1% 26. Jan., '98 му 

&nterprise City o —“ür 25 1.000.000 250.000 P PEU MEL ее « 

Chi M . di ' New York—May 28: 

Ohi SE E ay 28; Central Crosstown RR..... — о еши 

cago Ulty ну. VO... . . d 2. 000, 00008 Dec. 81, 97. cChristopher & 101һ Sts. RR..guar. 650,000 2 % Q., Jan., 

Ohicago & South Side R. T. RR..... 100 2 0 0,823,800 bs 18 : Dr Dock, E. Brdw'y & Battery RR. 1,200,000 1% % Q., Feb., 98 

Leke t Elevated RR.. ео оаоавов о 100 10,000. 000 0,000,000 Я "PT š 12% dMetropolitan Street Ry. Co. РУ 30,000,000 ] 4% Q., Jan., 98 

Mo opolan West Side Elev. Ry. . 100 15,000. 000 15, C00, 0% UHH ie T eBleecker St. & Fulton Fy. Ry.guar 900,000.74 % A., July, '97 

Met. West Side El. const. sík......-.| 100| 15.000.000 2,500,000] ũ ............ .. Broadway & Seventh Ave...guar. 2,100,000 2% % Q., Oct., "97 

North Chicago Street RR........ 100 10,000,000 6,600,000/8 % Q., Jan., 98. |198 gOen, Park, N.&E, Rivers RR. guar 1,800,000 2% % Q., Jan, '98 

ANorth Ohicago City RR... . . . 100! 500,000 249,900. 3 Eighth Avenue RR.............. 1000.000... , 

South Chicago UEM ilway........ 100| 2,000,000] 1.603. 200 ............ T 4424 St. & Grand St. Ferry RR.guar 74.000 434 % Q., Feb., '68 

Went Chicago St. CO 100| 20,000,000 18, 189, 000 132 % Q., Feb, 98. 91% jNinth Avenue .... guar. 800,000 ů̃ õ n 
iChicago West Div. Ry.......guar.| .. 1. 250,000 624. 900 85 % ка kSixth Avenue RR............guar 2.000.000 % : 

Chicago Passenger Ry.......guar.| 100 2.000, 000] 2,000,000/5 % 8 ES „ R. R. Co.. guar. А о 275 ^ „ 98 
п enue RW. Over eres ee а a0 ’ ** Е 

Cincinnati, Ohio.—May 28: TLA Arena RR o a 10.000.000 2 % Q., Feb., 98. 

Oincinnati Inc. Plane Ry. . . . oom. 50! 1.000.000) 575.0000 .. mA2d St., Manhatv'le & St. Nich. Av 2,500,000; . өөө 

Cincinnati Inc. Plane Ry........ pia. 50| 150,000 150.000 256 %., Feb., 9a. e *Union (Huokleberry) Ry 2, 000, 0000 . . 

Oincinnati, Newport & Ооу. 8t. Ry. 100 4 000,000 8.500, 000 e. 
iOincinnat Street RY. Со............ 50| 18:000:000| 14,000,000! 15; % Q., Jan., 98. 11254] 118 Newark N. J-—May 28: 
Mt. Adams & Eden Park Inc. Ку.) 59 2500. 000] 2, 200,000 1 „ C, Jan., 98. | .. | [Consolidated Traction Co. of N. J... 15.000.000 . .. .. өөө 
Cleveland, Ohio.— May 28: Р Newark Passenger Rà „000, 8.000.000 
i Bed & Olev Elec we : 8050 T "T nRapid Transit Street Ry.......... 100 504,000, 504, 000 11% % A 
Agro . . е огоо во» an > 
Oleveland City R 55 „ „0% „„ „„ „„ TTL 100 300800 600,000 3 Du Oct А ? . 55 60 Pittsburg, Pa.— May 28: 
Cleveland Electric Ry...............| 190] 12.000.000 000, 000% 5 Q. 97. 60 | 58 Allegheny Traction Co. 50 500,000 500,000: ....... 
К "А, ? ‚ oConsolidated Traction Co.. . com. 50 15,000,000: 15,000,000 2 %, Jan., 96. 
Detroit, Mich.—May 25: Consolidated Traction Oo......pfd.| 50 15,000,000: 15,000,000 8 X, May, '97 
Detroit Citizens’ Street Ry.......... 100! 2.000.000) 1,250,000] ............ 100%] .. pCentral Traction Oo —— 50 1,500,000 900.000) 
Ft. Wayne & Belle Isle Ry.......... 100 400.000 400,000 5 % July, 96. 2 qCitizens' Traction Oo....,........| 50! 8,000,000! 18.000.000 6 % A. 
Rapid Railway Oo........ errr rer 250,000 250,000] ............ .. | 100 rDuquesne Traction Co........... 50 8,000,000) [3,000,000.5 % A. 
it El с AAT eels 2222 . . . 1.000. 000| 1,000,000] :P „ sPittsburg Traction Co............ 50} 2,500,000! 1,900,000 8 %, Aug., 96 
Wyandotte & Detroit River Ry..... "100! 250,000 200,000 ............ 100 110 Fed ral St. & Pleasant Valley Ry. 25) 1,400,000! 1,400,000 2% 9$, Jan., 98 
, Pgh., Allegheny & Man. Trac. Со... 50| 8,000,700 12,094. 889 2%, Aug., '95. 
Ону апау Qo. n. Pittsburg & Went Ead Бу 180, КУ 5] Бире Poo» X An June’ 
way Со............. com. 1, 470, 6001 & Q., Jan. 1.98. 100 | 102 ttsburg e nd Ку. .........| 50| 1,500,000| 1.500, 000, . June 80, 97.| .. "T 
Olty Railway Co eese s pid. 180 оти 600,000 137 x Q.,Jan. 1,'08|140 | 145 Second Avenue Traction Co. oom. 4,000,000| 14, 000.00 . . . . .. . . oe T 
People's Street Railway............. . . 1. 100.000 8 100 22 Suburban Rapid Transit Co.. 501 800,000] 200,000] ............ a we 
*Unlisted. 1 Full paid. | Outstanding. t Ex div. 


*Unlisted, f Ex div. 


to New Orleans Traction Company at 6 & on stock. 


a Consolidation of Baltimore Traction Company and Citv & Suburban'Railway Company.] a Leased 
т Railway, Baltimore| b Leased to New Orleans Traction Com ny at 8 & on stock. 


Oompany controls Oitizens' Haiiway, North Baltimore . 

loo & Pikesville Railway с Leased to Central Crosstown Railroad at | 
d Operating the former Met. Trac. system, thst corporation having become extinct. 
6 to 28d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 
/ Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway. 
olitan Street Railway at 8 & on stock until Oct. 1, 1897; thereafter 9 % 


& Curtis Bay Street Railway, Baltimore & Powhatan Railway,Pim 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 

b Leased to Boston Eievated Railroad Company. 

€ Owned by Brooklyn Rapid Transit Oompanv. 


d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. g Leaseo t Metrop 


Brooklyn Hte. Co. 


% on stock and interest on bonds.. 


Lenses to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum. 


e Stock owned by Brooklyn Rapid Transit Company; road operated 
assau Electric RR || {Leased to Metropolitan Street Railway for 18 % on stock. 


Stock owned by Kings County Traction Company; road leased to 


Leased t Met. St. Ry. for 99 years from April 20, 1892; € & first5 years, 8 & thereafter 


forced by Atlantic Ave. RR. and leased to Nassau system. 
#80 ital paid as rental by lessee— West Chicago St. RR. Oo.; Leased to Metropolitan Street Railway for $145,000 per annum. 


per share on Viri esq pe сар 


$250,100 of stock owned by No 
{ Controls by lease Ohicago West Division Railway, Obicago 


pis үе per annum paid on outstanding capi 


А Majority o owned by Obicago West Division 


West Ohicago Street Railroad Tunnel company. 
as rental by lessee—North Ohicago Street о Controls by lease the All 
Leased to Oonsolidated 


1 Street Railroad Company. l Leased to Metropolitan Street Railway for 18 per cent. on capital stock. 
Passenger Railway, and m Controlled Ly Third Avenue Railroad by purchase 


n Dividends of 14 & yearly guaranteed by onsolidated Traction Company. ; 
eg ny, Cent., Citizens, Duquesne, FurtPittand Pifts'h Trac. Оо 


on Company for R % per annum on value of stoox, 


pany for 4 
sOom pany’ for? & on capital stockafter , 


pen x 9625,100 of stock owned by West Осе о Street Oompany. p 
stock way Company: 5 & on $1,000,-|| g Leased to Fort Pitt Traction Company for 6 * on $8,000,000 capital stoek. 
* Leased to Consolidated Traction Qom on capital stock after October, 
в Leased to Consolidated Traction; October 


mortgage; tr., trust; A., annually; S., semi-annually ; 


income; imp., improvement; y id; pfd., preferred; mtg., 
Vai y Sind Déc.; J А J., Jan, endi une, 
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| (Vou. ХІҮ, No. 21. 


PASSENGER RAILWAYS. 


NAME. 


New Bedford Mass—May 2: 


Union Street Railway Oo........... 


Capital Stock. 


Par ишаа Issued. 


Bate and Date of 


| 


ТЕЕРНОМЕ AND TELEGRAPH OOS. 


Last Div. 


100] $850,000) $850,000/2 %, Feb. '98. 


Bid. | Asked. 


КАМЕ. 


Boston, Mass.—May 28: 


l——————— — — 
Par teres | Issued. 


.. | 158 [American Bell Telephone OOo... 100| 50,000. 
Northampton. Mass- Mar 28: rle Telegra b & Telephone Oo.... 100 M in einn: it E o jan" ia * 
Northampton Street Rv.............| 100] 500,000 228,000 X A., Jan., 98, | 165 | 175 ew England Telephone Oo........| 10, 504, 600 10,804,600/$1.50 5, Feb. '96. P 69 
ы] ee 
Omaha, Neb.—May 28: | New ҮОРК.—Мау 28: 
Omaha Street Ry. ооб %% % %% %%% „eee on 100 5,000,000 5,000,000 NP EN 25 ae 5 S Teen Oo * 100 14,000,000 14,000,000 1 x Q Ж BK 
Paterson. N. J.—May 28: mmerelal Cable Õo. . t. 100 10,000,000] 10,000,000 522 T 
Paterso в vecco990009990909999929 n n ооа 2 е " : 
n Rv. Со 100| 1,250,000] 1. 0, 00 85 Ене Telegraph А СЛ аи Ави "| 100) 1,000,000) se alt {, В. "E 
U n rna ona Е 2 5 „„ 00% 1 
ичер Бене косо вю ыш AE a. оа Mexican P о ооо: secte: Ха A 
phia.—May 2: ew York & New Jersey Tel. Oo.. ' [^ . .06 
Fairmount Pani: Frana On. 89 p 0) 300000 то: 9, Des. int ‘Pacific & Atlantic Teleg. guar. 4 X 180 8,000,000) 8,138,001 X Q^ Jan., wea us 
estonville, Man. rmount....| 50 1,966, 966. v Jul] P 6 р SG o 
Han nne Man, & Fairm't.6 % pid. 0 222.800 l 18287800 f 1 J. ошо 10, K. 4% 65 Cemmerclal Unten ae Co 125| 790,000] B0902 DP e 8 
aFairmount Pk. & Had. Pass. Ry. 50| 800,000] 800,000 8 % Feb. I. '98 63 | 66 ph Оо. 25| 5000, 000 500,000 8. S., Jan. 198 is 
Union Traction Co. ae Western Union Telegraph Oo....... А Жен Oi MEUM 
Ele. с о с 80. ii ANUS РЧ ze piden: pim 565695 5 62 tetas 15% 7155 Div. guar. by Postal Peleg. Co. ee eevee 97,870,000 14¢ x, Jan., 98, 9184 91% 
dOitizens’ Passenger Ry........| 50] 500,000 500 68 share Q. Í Е А 
„Frankford & Southwark Pas, Е! 50) ........ E pardo, QS „. Miscellaneous, -May » : 
fLebi h Avenue Ry. SG · 50 1,000,000 „ : ы 47 es American Dist. Tele . (Phtla.)..... 25 400,000 TIEN 1% 9. Feb *98 14 
Lombard & South Street Бу... 25| .. 1.000, 000A. K Oo. во | ony, Sen Teleph. Со. (of ©апайа.)..._... 100 8,168,000] 8. 168, 00 X5 —— [mm 
dSecond & Third Streets Ry....| 50| 1,060,000 $771,076 $9 ha . А, Mar. 97 85 | 246 з [Chesapeake & Potomac Telep. CO.. 100 41% 
ePeople's Traction Оо.............| 50 10,000,000 +в 000'000/8 ^ а ‘April 1777 Chicago Telephone Со........ eae 100| ..... „ = — " 
gGermantown Passenger Ry. . 50| 1,500,000  |572,800/$5.25 sbare—1806. |182:4| 185 Central Dist Prag & Telg.Co.(Pgh.).| 100 eus " 
garean сое Passenger Ry.| 50; 500,000 10% Jan. Due. ^ во |. |р Вау мк тешер Ooi Pr Cp рга 68 11 
өор e's nger 5. . 0m. 25 1,500,000 000 _........... i TUTTI eee : опе йды 100 000,000 2, 
hPeople’s Passenger Ky... pid]. .| 750000] (277402 суу. крл %%% то cere CO ап 00 2.500000 2,500,000 2% X Q. ut fut 
{Philadelphia ' on Oo.......'.| 60 80,000,000 120,000,00014 3% 3—Oct. 1,'97. | 8234] 8274 Providence (R. I.) Teleph. Co.......| 100 a... кы E 87 
jOathe ne & Bainbridge Bi... Б з tage ono “ A Mar. 197 2274 ж Southern New Eng. Teleph. Oo.....| 100! 8,000,000 ; 3 ж 12 
2Gontinental Pass. Ry. .. . guar. 50) 1,000,000] [580.000 $6 share July, . 188 
Empire Passenger Ry. Co.... 50 600,000 600, 000 .......... азе |t ELECTRIC LIGHT 
Philadelphia City Pass, Ry. .. . 50 1,000,000) (475,000 $7.50 share July, 97 175% 180 AND ELECTRICAL MFG. COS. 
{Philadelphia & Gray's Fy. RR. 50| 1,000,000) 298,650 58.50 shareJuly'97 86 | .. [Boston, Mass. May 28: 
{Ridg. Avenue Passenger Ry...| 50 750,000 420,000 512 share, July '97.276 | 800 Fort W d Electri Оо : 
iF uiiadelphia & Darby y.guar. О) ........ 200,000.82 share diy, 97. M я Ft W aya El Co T Tm ee A os 5a. REN m T 
j17th & 19th Sts. Pass. Ry.guar..| 50| ........ 250,000|134 % S., July, 97. 157% .. Gc аы un Co . Sec. Series A. 25| ...... i ae x ‚ж su [езе 
‘Thirteenth а 15th Sts. Paes. Ry. 50 1,000,000] |835,000$11яһҺ. A. July, ’$7 27C |. „„ . oom. 100) 20. 000, 000 80. 49. 900 % Q., Aug., 1898. | 3614 86 
{Union Passenger Ry. Co...-....| БО 1,500,000] [900.000 89.50 shre, July,'97 220 | 228 General Electric F Secur. rler B. 100) 10,000,000) 4,282,000 8) X Š., Juiy, 58. 90 95 
jWest Philadelphia Pase. Бу... 50| 750,000 1760, 000 510 share, July '97 280 | 235 Westinghouse Elec. & Mig. Co. oom. 601 ...... is. b zs 
Rochester, N. Ү.—Мау 28: | estinghouse El, & Mfg. бо. pfd. | Б0| 4,000,000| 3,996,068 194 & Q., Feb., '98.| 52 | 58 
Rochester Railway Co... N 100 5,000,000 5,000,000 2 %%% %% „0%. 16 18 F М 9 11,000,000 8,195,126 Stab deleted ' i ee 20 
Reading, Pa.—May 88: Edison Elec. Il'g Co., Nw York 
j Reading Traction Co..... ...... . ͥ 1, 000.000 1,000,000 Semi- an., Jan. & Jy 15 .. [Edison Elec. Ill'g Co., Brooklyn. 100 10.0000 7,988,000  ...; 126 18 
kCity Passenger Ry. .. . . OE PR 50  850,000| 350,000 Jan., 98. 112 Н Edison Ore Milling Co. 3 100 8, 750, 000156 & Oct., 97 1067; 107% 
[East Reading Electric Ry............ 60| 1, 000, 000 1, 000,000 Jan., 98. 64 i: Paion CE orage Оо..... Rn biis vm MONA 0 
. enera ectric анне o COM. ee Ore о 999 esoo * CEET) ee ee 
St. Louis Mo.~May 28: | General Electric Со............. ва. 100 18.009.000 f 4, 2080, . 4961909 | oo art 
үш. Street & дора РУ W 50 оо 150.0000000 zs m M Me Pra py K IneujaMon 100 1.000.000 1285 995 8% 8. July, '96. a 
ff Avenue a Terere ee) • , ,000 И ee av. n ec. 4t. Po VO... oo Ы Ш Ш Ы eses мы 
Lindell йу. чыте 100 2,500,000 2.400.000 1/4 Jan, 8s 122% 125 - иа zi nos erem e ee 28 ve 
National ilway Co. eeco«990909906999| өө 2,500,000 2,479,000 i% %, Jan., 98 ee m Pittsburg, Pa.—May 28 : 
Cass Avenue & Fair Grounds....| .. | 2,500.000| 2,500,000} .........‹.. Ке ah \Певћепу Oounty Light Oo........| 100| 500.000 
Citizens’ RR. . . ee . eee 100 2,000,000) 1,500, 0004 87, Oct., "98. 90 | 110 East End Electric Light Co.. 50 800,000 500,000; J. & J. 127 . 
St. Louis RR. „„ 666 „6 eevee 100 2,000,000 2,000,000 91 N. Jan. 98. 96 105 , 800,000 Q "P 10 
Miasourl RR... . 60 2,400,000] 2.300.000 15 %'Jan.,'98. 170 | 17234 Philadelphia, Pa.— May 28: 
People's RR. Co... Фо 50 1,000,000 800,000/50c., Dec., 89. oe e Edison Electric Light Co..... scc 100 2.000,000 
Southern Electric Ry... . . . . com.“ 50 500.000 500.000 ............ 57 ќо |*Electrie Storage Battery Oo. . com. 100 8.500, 000 ¶ . MAX e 
Southern Electric Ry 6 % pref.| 100 1,000,000| 1,000, 000 1 &, Jan., 98. 108 110 Electric Storage Battery Co. . . pfd. 100 5.000. 0000 kn Soi in № | 23% 
St. Louis & Suburban Ry... . .... . 100) 2,500,000! 2,500,000) , . . . 55 | 56 ||*Penna. Ht., Lt. & Pow. Co....com.| 500 5.000.000 ...... 800. p. „„ 
Union Depot RR ....| 100 4,000,000 4,000,000 8 * A Й July, 95 e 175 Ner n кы рү deed eee qo 50 8.000.000 —— 2 У р: ва. ОСЕ 97. ' 
, orthern Elec. Lig ower Co.. '500. ge nat Tu "TE 
San Francisco, 5 S uthern Elec. Light & Power Co.. 10] 189.800 550,000 482500 dis. Дат? 10% M 
lit. la St. Cable „6 „6 А а 600,000 50с. t 4 vs 10 , L) TIT oo 
Geary Sirot Park & Ocean RR...... 100! 1,000,000] 875,000 $2 50 shar 7796. 40 o Miscellaneous.- Мау 28: 
Market Street Ry. nnn ... . 100) 18,750,000| 18,750,000|Q., 600. pet share. 524] 53 rush Electric Со............................. 50 
Presidio & Ferries RR. „ 6 6% „„ „ „„ 100 1,000,000 550,000 „ . А 8% „ ae Lt. Оо. 25 2 e 500,000 Ң з ace 87% 40 
Scranton. Pa —May 28: 50 6 000 000 500 i kady Biecirle h Со. * 25 seca» 22 266 „6 even 18 А 
Scranton Railway Co. . 000, 000 2,500,000! ............. T 10 | 12 artford (Conn.) Elec. Light Oo.... I e = 
кане & Carbondale Trac. Oo. 100| 500,000] 500,000) .................. Vs 18 Hartford (Conn.) Lt. & Power Co.. p^ 179000 „ з к Mi 
"n Scranton & Pittaton Traction Со.. 100 1,050,000 1,060 ,000 6 % че еооов 600026 ee ee NEN Haven оов) 15 P Co... . 100 100.000 еке» a ee 160 11 
. arra 3 А Б . , 6 % „0 0 0 ee 
Springfield Ш.—Мау 2: Rhode leland Klee Protec. Oo... 100 1,200,000) ....... f X C., O., Ws. 10,125 
Springfield Consolidated Њу .........| 100) 150,000] 780,000 .. . „ u [Royal Elec. Co. (Montreal). 10% rol 7777 asea 10112 
, 20008 000 eee. Toronto (Canada) Elec Light Co. ee ee 1,000,000 сеет = 2% Q * 1584 188 
Springfield O.—May 28: Thomson-Houston Welding 66 100 1,088, 000 1, 088,000 1% 5% Q 1835, 184 
Springfield Street Ry............. өөө 100| 1,000,000 1,000,000) .................. 5 2 [Woonsocket (R. I.) Electric Co. jog) 21... . В, Deo. J, 8. |. n 
Springfield, Mass.—May 2: Mp MD fex d. 
ld Street К (SEEE SERERE] ооо 100 1,200,000 
Springfie y 1,166,7008 % A. 206 | 210 ALLIED INDUSTRIES. 
Toronto Canada.—May 28: 
Toronto Ry. Оо......................] 100) 6,000,000) 6,000,000134 % В 9714| 9734 Boston Mass.—May 28: 
Montreal Street Railway Co. ..|...... 4,000, 000 4,000,000) 4 % 8. 2584 дого тесе Heating Оо.........| 50 10, 000, 00 сеї œ | & 
Washington, D. C.—May 28 mat qo United Tiecirte Suri o Рт at. 809 P4 pd "d - 80 85 
R e О о отечене о TEN 9h3⁵ ˙ĩ 22236 , ,000 “РҮҮ КҮГЕ en we a eer ЫА 
Donita] Traction Qo... eee жуаз 100 $12,000,000) 12,000,000 |65с. per sh, Oct. 97.| 7324) 76% New Vork. May 28: 
Columbia Ry. Со................ ....| 50 100.000 400,000 6 X 75 78 Consolidated Electric Storage Oo... 
Eckington & Soldiers' Home Ry. ГАХ: 50 707 ,000 652,000 $*9*95*?000099 8 ee Edison European erus sa Ee sede 6 5 (KERE KI oe %% e. 18 20 
Georgetown & Tenallytown Ry.. Soa 50 200,000 200,000 — 22 Ves s oy Car Heating & Lighting Oo.. e.c ое % . oo R „ 
Metropolitan HR. Со...........-.... 50] 1, 000, 000 483,900 254 % Q. 119% 120% oo ington Pump Co........com. 5 500.000! 5 5000 пен 3 2 
Worcester, Mass.—May 2: orthington Pump Co..........pfd 2,000,000 2,000, 77 sy | 90 
Worcester Traction Co........com 100 8,000,000 8, 000, 0000 15 17 Philadelphia, Pa.—May 28: 
Worcester Traction Co. 6 % pfd. 100 2,000,000} 2.000.000 8 % 8., Feb., '98 92 94 Acetylene L. H. & P. Oo......985 pd. 1 
Worcester & Suburban Street Ку... 100 550,000] — 542,500|4!« &, 1897. 84 се lectro Pneumatic Trans. Со....... о 5 гезе кыа 
wilkesbarre, Pa.—May 28: United Gas Improvement Co..serip.| 50| 10,000:000) ...... | .... nx .. 
Wilkeabarre & Wyoming Val. Trac- 100! 8, 000.000] 5,000,000! 1%, Jan.. '97. м | жэ ||Welsbach Commercial Oo... pid a oon чаны ы шы: Ый 
мез RETE L] 2 eet 
„ Unlisted. f Paid in. 1 Full paid. I Outstanding. #Ех div. Welsbach Light 00: Chad 525,100) ...... Ez 43 |43% 
a to Hestonville, Man. & Fairmount Passenger Hy. for 6 & on stock per annum one d: 500000] э, ; ER 
b Oonsolidatlo, — fElectric, People snd Philsdelphia Traction companies. Fixed chargea||F ttsburg. Ta. May 28: 
and Ls indebte ness of constituent and leased companies assumed by Union Traction Com- Carborundum Mfg. Oo........ 200.000 900 
"n Practically all shares owned by Union Traction Company. mandara Underground: Osble бо... 1,000,000| 1,000, Q 106 17 
d Lease to! a nk ford & Southwark Passenger By. assumed by Electric Traction Oo. Miscellaneous.—May 28: 
Controlled by Frankford & Sout wack Passenger Railway. Bener Ж Saleh Ger Оо... Cn. das Mg 18 | 16 
to People’s Passenger Railway at $5 per share. Billin А Spe 535 sane? 6l | 6 
f Majority of stock owned by People’s Traction Oo encer Co eese. — „|41 
4 eased to Union Traction Company. ка шиш 17 E eating Oo............ 1 & Feb. 986. |8 |% 
. Fe e e ШЫ cr a 1 
п on Оо. ata rental of $10,000 per an. In 1986-7-8, $90,000 p. а. 1n *Pratt & Whitney Oo...........-pfd ias e.e. н 
1s тү мехы рег annum thereafter, payable semi-annually, rental declared rang divi Suse Bleroe боз: „ „ ones е о 8 
- erco V 2 % 00 oes 
* Dividend of 10 teed by Reading Traction Company. hults Belting Oo............. I 600, TA беры Үр 18 E 
Traction Company. . Oharles Car Оо TTD : FE а 
отеу Screnton. Trae. Oo. VVV 000960059 Фар ы 9 


* Unlisted, 


— э чы — — 


888 


JUNE 1, 1898.) ELECTRICITY. 
BONDS | 
Ф 
PASSENGER RAILWAY. PASSENGER RAILWAY. 
Amount. 
NAME. Asthorised.| Issued. Due] periods. | Bid. | Asked. NANE. wrised.| Issued. (Duc! periuds. 
New Orieans La. 
Albany, М.Ү. Date of Quotatión— May 23, 1898. 
Date o/ Quotation— May 28, 1898 Сапа! & Claiborne RR. . . . Ist mtg. бе. $150,000 | $160,000 |1912 M. & N. 103 T 
The Albany В . в», ее 186 mtg. Se. e $29,000 tseo soso aooe Crescent City RR............18$ mtg. ба. "2t 50,000 1899 M. & N. 101 е Кы 
The Albany Ry. Co. . . Cons. mtg. 58. $500,000 427,500 J. & J. |*tlll | a... Crescent City RR. . .. . Cons. mtg. g. 5e.| 5,000,000 | 8,000,000 1949 J. & J. 75% 
The Albany Ry. Oo......Gen. mtg. бе. 750,000 | 875,000 M. & N. III... | New Orleans City RR. .. . . . . Int mtg. 6s.) 416,500 | 899,000 1908| J. & D. | 108 | 111 
Watervielt Turnpike & RR. Ist mtg. бе | 850,000 860,000 M. & N. |*117% | .... IN. Orl’s City & Lake RR. . Ist mtg. g. бе. 5,000,000 | 2,599,500 |1948 J. & J. | Rw| 9934 
Watervieit Turnpike & BB..3d míg.6e.| 150,000 | 180,000 |1919] M. & N. lis N Orleans & Carrollton RR. ad mtg. g.6e.| 850,000 | 850,000 |1907 F. & A. | 110 уу. 
"Troy Oity Railway ©о..................1$ бај — .... Sees. [зв ees. [#106 106; Orleans Rallroad Co .. Cons. mtg. бе. 800,000 89,000 1912 J. & J. 934 | 100 
E tSt. Charles St. RR. Co......1s$. mtg. бе. 800,000 75,000 |1906 J. & D. | 104 ecce 
ntereet , by Albany Ry. Oo. 19438,500 in eacrow to retire New Or- 
ри ci and interesi guar. by leans Ону RR. Co.'s Ist mtg. bonds. 
Albany By. Oo. $990,000 5 " 
ew Yor 
Baltimore мо: = B. Mio dps 
Date of Quotation - May 28, Atlantic Ave, (Brooklyn)....Lmp. g. бе. 1,800,000 | 1,000,000 J.&J. | 85 87 
Baltimore City Pass. Ry...1st mtg. к. б. 2,000,000 | 2,000,000 M.&N.|U5 | 116 [Atlantic Av. (Brooklyn). Ist gen. mtg. 5e. 759,000 759,000 M.&8. | 106 | ...... 
Baltimore on Oo....... 1st mtg. бе. 1,500,000 | 1,500,000 M.& N.| n5 |... Atlantio Av. ( Broo . Cons. mtg. 5s.| 8,000,000 | 1,966,000 A. & O. |106 109 
Baltimore Trac. Co.. Exien, & Imp. E. 48. 1,350,000 | 1,250,000 M. & 8. | 102% | 108 [Brotdway & 7th Ave. Ізісопв, mtg. g.5e.| 12,500,000 | 7,650,000 1948 J. & D. |119 | 120% 
Trac. Oo.. No. Balto div. ist mtg. g.5e| 1,750,000 | 1,750,000 J. & D. | 1143% | 115 roadway & 7th Ave ist mtg. бе. 1,500,000 | 1,500,000 Ј.& D. | 106 110 
Bal: Trac. Со. Coll. Trust lat mtg. g. 5e. 750,000 | '......... J. & I. | 101% | ...... Broadway & 7th Ave..........2d mtg. бе. | 500,000 | | 600,000 TESI E 
{Baltimore Traction Со. Convertible ба) souo | s Шые М-М. | 10864 . Brosdway Surface... l nig. . L1 | PRO MON coo [ioe | otor 
(ана. ке. о..Оопв. mir: g. 5e.| 601,000 580,000 M. & N. | 18 |116 |Brooklyn Ойу RB. O0. ist cons. mtg. 5e.| 6,000,000 | 6,000,000 1841 J. & J. | 118 115 
Ne & Suburban Ry......1st mtg. g 5«| 8,000,000 | 8,000,000 |1922| J. & D. | 118% | 114% Brooklyn City & Newiown..lst mtg. бе.| 2,000,000 | 2,000,000 |1989| J. & J. |118 | 118 
Take Roland Elev., ) .. Ist mtg. Ce. 1,000,000 | 1,000,000 |1942) M. & B. 110 .... rooklyn,Bath & W.E. RE.Gen.mig.5e. 1000.00 3-290 000 Ao ds [s 
Metropolitan Ry. ( Wash.).1st mtg. F. бе. 1,860,000 | 1,860,000 |1925) F. & A | 117 119 в 20070 qi Oo. ER IM s 8,500,000 8.500.009 TEL 105 i 
"The bonds of the Baltimore Traction Brooklyn, Q's Со. & Bub’n..ist cons. бв. 4.500.000 | 2,750.000 M. & N. 85 9⁰ 
TT e & 8 b be R the Brooklyn Rapid Transit. Id Sa. 7,000. 000 5,181,000 6000 95 ое. 
Oo., the City . T , ed b Bleecker St. & Fult'n Fer'y RR is mtg. 7e _ 700,000 700.000 эз | 108 107 
Lake Roland Elev. were all assum y Cent Pk N. A K R BE 121 ees 75. 1,200,000 | 1,200,000 JAD. |tw 118 
19151,0001n N30 rette epo Coney Island & Brooklyn RR.1stmig.Se| , 800,000 800,000 J. & J. те 106 
Boston, Mass. (D. Dock, E. Bd'y & Rat y R.gen.mtg.g.5e| 1,000,000 980,000 4 2 TE ИА 
Date of Quotation—May 28, 1898. y Dock, E.Bd'y & Вабу ER. orip Fe. 1,100,000 | 1,100,000 1 
5,879,000 | 9,702,000 1924 J. & D. | 16154 | 105 bth Av. RR. Oo..... Cert. indebt. 6 %.| 1,000,000 | 1,000,000 ; & А. 713 
'Lynn & Boston RE.... . .. I mtg. E. be.| 3.000.000 | 8,000,000 [1992] M.& N. | 104 s St., Man. & St. Nich. Av.. Ist mig. 68. 1,200,000 | 1,200.000 M. & B. 114 | 116 
West End Street Ry.... . ».. Deben. g. бв. ‚000, 2,000 000 1914 М. & 8 107 E 42d St „Man & St. N. Av.. 2d mtg inc. бв. 1, ,000 1,500,000 J. & J. 80 85 
West End Street Ry.......Deben. g. 468. 2,000,000 , . : Lex. Ave. & Pav. Ferry RR. Ist mtg.g.5e.| 5,000,000 | 5,000,000 |1098 M. & S. 17% | .... 
191,074,000 in escrow to retire outstand- Metropolitan St Ry Oo..g. m. cl. tr. g. бе 12,500,070 | 1° 500.000 1997 F. & A. | 118 . 
ing bonds of absorbed companies. Second Avenue Ry..Gen. cons. mig. 58. 1,600,000 | 1,600000 |1909 M. & N. 108 110 
eston S. С. Second Avenue R̊y . Deb. бе. 800,000 800.000 1909 J. & J. | 106 ©; 
Chapl n . Steinway Ry. (L. I.). . ... ist mtg. g.6e.| 1,500,000 | 1,600,000 1922 J. & J. | 15 117 
Date оу Quotation-May 28, 1808. South Ferry RR. Oo..........1s$ mtg. бе. , 850,000 | 850,000 |1919) ...... | 106 111 
Y : dm “=| 5,000,000 | 5,000,000 [1987 J. & J. | 120 121 
ба. 800,000 47,000 1006 J. & J. ee 2 6 00 Third Avenue RR.......... 1st mtg. g. 5e. , 7 J & J 
Enterprise Street RR... . . . lat mig. 880.000 —ͤ—ͤ— 4 . e | aseo [| Twenty-third Street Ry. . . . . Ist mtg. 66] 7 eA an 1900 J T7 los 10 
Oharleston City Ry.......... lst mtg. 6s. , Twenty-third Street Ry..........Deb. 5e 150,000 150,000 |1906| J. & J. 08 108 
fOontrolled by Obarleston 8t. Ry .Co. Union (Huckleberry) Ry. . . Ist mtg. be.| 2,000,000 2,000,000 1942 F. & A | 1115 |. 114 
tt Westchester Electric KR. . Ist mig. бе 500,000 | 500,000 1948 J. & J. | 108 |... 
Chicago ш. 1$1,085,000 1n escrow to retire gen. mtg. 
Date of Quotation—May 28, 1808, nas. 
Chicago City Ry. . . . in mtg. %. 6,000000 | 4,619,500 |1901 J. & J. | 10174 | 10254 || Шен m eecrow to retire maturing 
омо PEE БУ » Coon. — ба, 1,000,000 600,000 1220 E a EM E e pe big escrow to retire lst and 2d 
Chicago & So. Side В. T...1st mtg. g. бе. роо kc 1929 A. & 0. pes "Y: 8 900,000. 
hiago Wart Div. H. . lat бае 4,040,000 | 4,040,000 [1982 J. K J. | 1043€ | fy Guar. by Union By. Oo. 
por Hlevated RH. ist mtg K. L. 7,574,000 | 8,781,200 1025 J. & J. e | 7o Toronto Canada. 
Metrop. W. Side Elev. Ry..1st mtg. g. бе. со Pere о Е. x A 201 105 Date оу Quotation—May 28, 1898. MUS 
North Obicego St. RR... . Ist m 800.000 500.000 1011 J. & J. |... | 108 | Montreal St. Ry... .. . . . Ist mtg. бе. 2,500,000 800,000 1021 M. & S8... n 
e ae ate ба. 500,000 | 500,000 1900 J. & J. 108 | .... Toronto 8t. Ry.............1st mtg. р. 43¢a.| 4,550,000 | 2,900,000 i M ы, 
Norn Shines oie = 7. ''''eonsol 48. 2,500,000 | 2,500,000 1927 М. & N. | 10б PS ys 000 per m. single track authorized. 
West Chicago В. En. . tet mig. 4,100,000 | 9,969,000 1928 М. & N. 105 14 ‚000 in escrow to retire 6s due in 1901. 
West омго ge боп. ae ee. 12,600,000 | 6,000,000 1906 d < 7 905% gai, Philadelphia. ; 
IW. ОМомго 15 RR. 5 mig. бв.| 1,500,000 | 1,500,000 1809 F. & A, | le Date of Quotation— May. 28. 1898. 527 
eemab'e а: option on дой. Continental Pass. Бу............101. mtg. беј 850,000 810,000 & J. 
{funded debt assumed by Ohicego W. Empire Pase. Ar. c. . . . 1st mi 19] 800,000 | 20000 J. KJ. |e 
Div. Ry. Co, controlling interest of Greene & Costes Bt. By..........18¢ mig. бе 100,000 | 100,000 1998 J. & JJ. .... 
тъ is owned by W. Obicago 8t. КЕ. Lombard & Bo. Ві. Pass. Ry...1st mtg. 66 160,000 30 600 X2 i T" 
p Babies to call after Oct. 1, 1999, at Peoples Pase ВУ... dd mig. бе| 000009 | 488000 DIJE. [es |... 
0 and Interest. People's Pass. Ry... . . . ns. mig. 58. 1,125,000 867,000 M.&8. |; $ 
раке by Уг. СЫ. RR. Oo., leseee. People's Pase. Ry. . .- SK. tra. cert. g. 4e| 5,098,210 | ...... |1948) ...... 102 
Int. guar. by W. Ohicago 8t. RR. Со. Phila. Ci Passenger Ry. . Ist mtg. 5e-| 200,000 200,000 JEJ. | ing | tee 
Cincinnati, Q Philadelp іа Ттас. Со... DIEM Coll. tr. g. 1,800,000 1,018,000 F. & А 
ы * fas Thirteenth & 15th Bt. By......Lst mtg. 7s. 20000 10000 x t d eee dices 
Dato o/ Quotation— May 28 . nion Passenger Ry... mtg. 5e. y A ° . seee 
^ © 4 І J & J. 101 Union Traction Co... • ооо 1 ri 4а. 29,786,000 29,724,876 A. & 0. 2229 ө»өөг 
о New. & Cov.8t. B 7. Ist OCon. m * g-5e 8,000,000 2,500,000 1922 A. & Ò Кут еві Епа Разве т Ry. T lst mtg. 7a. оросоос | гоог e | TT] озова е Ones @vce 
Adams & Eden Е'К In..lst mtg. бе. 46,000 46,000 11000] $ O: .. [West Phila. Pass. Ry........1s$ mtg. g. бе. 250,000 | 246,000 A. & О. 572 
TFT 1083% | West. Phila. Pass. Hy... . ad mtg. бе. 150,000 | 150,000 |1920 M. & N. 
55 aon UR no i mig 6. 250000 250,000 1912 M. & 8. 119 {$ The trust certificates were issued to 
nu One Ola Be 12 5 mate 400,000 400,000 190 J. & J. | 12%, | ...... pey for the Ше. of the Electric and 
Assumed by the Oincin. 8t. Ry. Oo. eople's Traction lines purchased. 
,000 reserved to retire Ist mig. bda. Pittsburg, Pa. 
Cleveland, O. Date of Quotation—May 28 1808. " 
Date of Quotation —May 28, 1898. Birmingham, Knox & Allentown,....6e.| 500,000 500,060 M. & B. 91 
Central Traction Co...............18$ mtg. ба. 875,000 875,000 J. &. J .. Peas 
aBrooklyn Street RE. go.. go . mtg. g.. 600,000 | 000,000 1908 M. & B. 107 |Gitizens' Traction Oo,......... 1st mte, 53. 1,250,000 | 1,250,000 |'927] À; & Ò. | ma E. 
Ор. New t & Cov. 86. Бу..Оопа. mig. G.] 8,000,000 | 2,500,000 1922 J. & J. 10% Duquesne Traction Oo.........1st mtg. бе.| 1,500,000 | 1,500,000 J.&J. | 108%) 109 
eveland су са 15 Ae pue míg. ба. 2,000,000 2,000,000 1909 M & 8 08 $F 184. & Pleas. Val. Jack's Bun.....5e. 50,000 80,000 J. & J. | e. 
[Cleveland Electric po. mtg. F. бе.) 8,500,000 | 1,249,000 1918 M. EN ces Ман Fed'l St. & Pleasant Valley......Oons. 5e.| 1,250,000 1,250,000 1242 J. & J. | 10% .... 
umbus (O.) Cent. By...1st mtg. g.5e./ 1,500,000 | 1,500,000 [1918 MES. los ||Millvale, Etna & Sharpeburg...... UNE 750,000 750.000 1928 M. & N. 101 
Sene Cleverend E es e e Pittsburg, Crafton & Mansfield.........5e| 250,000 | 250,000 |194 J. . 
ayne (Ind.) Elec. By. Ist Intg. Е. ба. 600,000 %%%. 1922 Tk J e Pi b on G mtg. ба. 750,000 750,000 1927 А. & O. PEN Я 
согап (O.) Btreet R 2 6 6 „„ „ е „1% mtg. ба. 200,000 200,000 1915 T & D. Pittsburg & Birmi ham ТРЕ 1st mig. 5a. 1,500,000 1,500,000 1929 M. & М, б 108 
tSt. Ry. Oo. Grand Rapids...1s$ mtg. ба 600,000 | 600,000 1913 J. & D. Piftsburg & West fnd....... lst mig. бе 800,00 | 500,000 11922 J. J. |... | .... 
1$1,900,000 in escrow to retire bouds of Pg h.; Allegh. & Manch.....Gen. mtg. бе. 1,500,000 | 1,400,000 [1990 A. & 0. | - s 
_ absorbed companies, marked а. Second Ave. Traction G0. . . . 88. 2,600,000 | 2,000,000 19 J. & PB. .... 
Unterest Lies it. Aich. Hy. Oo. Sub. Rapid Transit Railway Со.........бе 500,000 | 500,000 1913 M. & B, |... | .... 
Date of сач n- May 28, 1998, Providence Н.І. 
Detroit Citizens’ 8t. Ry. . lot cons. 5e.| ¥,000,000 | 8,885,000 [1906 A. & О. Date of Quotation—May 28, 1808, 
г Wayne & Belle Isle Ry. . Is míg.6e.| 400,000 | 877,000 [1903 A. & O. d k x pn 5% 
The Detroit Ry. eee eevaeetevs „1 mtg. 66. 1,800,000 1,800,000 19398 J.&D. Newport & Ell G0. ist upon Se 9 60, 000 J. & D. %% 
182,150,090 in escrow to retire bonds o United Trac. еб. ИЕ Г | mtg. . Se 000, 000 8,247,000 1988) M. & 8. 108 “g 
Det. Ону Ry. and Grand River 8t. Ry. St. Loul 
New Haven Conn. : 
P Date of Quotation—May 28, 1898, 000,000 |19131 M. & B. . 250.00€ 390.000 J.&J. | 1¢0 101 
ew Haven St. R 2 Im ә „ Se. 000 е eee . . е 
New Haven e B 5008 260,000 |191 121 — М Ave. 3 7. In m. — 3,000,000 | 1.901,000 427 102 ч 
Winehester venue ЕВ... s Be “e 500,000 J е eens way — 180 2,000,008 с 
Winchester Avenue ER —-Deben. b. б 100,000 04.000 11909] М, & 8, Domp. Hts., Un. De. & Mee. тее 1,803,508 хаў ш us 
With interest. ‘*Ualisted. Win interest 
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PASSENGER RAILWAY. 


St. Louls. 
Date o/ Quotation— May 23.1898, 
Fourth St. & Arsenal 8%. Ry. . Ist mtg. ба — $50,000 $50,000 11908 J. & J. 80 85 
Jefferson Avenue By............18¢ mtg. 5a.| 400,000 400,000 |1905 M. & М. | 100 102 
Lindell Ry. Co........... see 18$ mig. ба| 1,500,000 1,500.000 |1911 F. & A. | 106 107 
Missouri X ^ cits тае 1,000,000 700,000 1916 M. & 8. 106 107 
Mound City RR. Oo...... Ist mig. ба. 400,000 800,000 1910 A. & О. 102 104 
eople's RR. Co..................... lst mig. ба. 125.000 125,000 1902] J. & D. 98 101 
peoples RR. Со............ К 2d mtg. 7s. 75.000 75,000 1902 M. & N. 97% | 100 
eople's RR. Co......... . . ... Cons. mtg. 68. 1,000,000 800,000 1904 J. & J. Ps — 
St. Louis & E. St. L. Electric..lat mtg. 6». 75,000 75,000 |1905| J. & J. 100 101 
St. Louis RR. Со............. өз 1st mtg. 55. 2,000,000 2,000,000 1900 M. & М. | 100% 10159 
281. Louls & Sub. Ry......... lst mtg. g. 58. 2,000,000 1,400,000 |1921 F. & A. 100% 101 
At. Louis & Sub. Ry................ Income 5s.| 800,000 800,000 |......| ......... 64 
uthern Electric Ry....Cons. mtg. 6s. 500,000 500, 0001909 M. & N. 118 115 
Taylor Avenue St. Ву...... 186 mtg. g. ба. 500,000 500,000 19180 J. & J. 110 111 
nion Depot RR. Co... Ist cons. mtg. 68. 1,091,000 1,091,000 11900 A. & О. | 108 104 
Union Depot RR. Оо......... Cons. mtg. 6s.| 8.500,000 1,787,000 |1918| J. & J. 118 114 
Oontrolled by St. Louis RR. Oo. 
Controlled by Union DX pe RE. Co. 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire lst & 2d 
n 
{ 000 in escrow. 
коон escrow to retire Ist mtg. 
о 9. 
San Francisco Cal. 
` Date of Quotation— May, 1898. 
California St. Cable RR. . Ist mtg. g. 58. 1,000,000 900,000 1915 J. & J. 118 | .... 
I Ferries & Cliff House Ry. . . Ist mtg. бв. 650,000 650,000 1914 M. & 8. | ...... 117 
Geary St., Park & Ocean RR. Ist. intg. 586. 1,000,000 671,000 1921 A. & О. 102 
Market St. Cable Ry. Co. . . Ist mtg. g. 68. 8,000,000 | 8,000,000 1918 J. & J. 127 | 129% 
Metropolitan Ry. Co. . reseso LAE mig. 200,000 —— .. . „ 
Oinnibus Cable ©о............... Ist mig. 68. 2,000,000 | 2,000,000 1918 A. & O. 1273; 180 
Park & Cliff House RR........ Ist mtg. ба. 850,000 850,000 1912 J. & J. 10 % — 
tPark & Ocean RR................. Ist mtg. 68. 250,000 250 000 1914 J. & J. 110 | 116 
Powell St. Ry. Ist mtg. 6s. 700,000 700,000 1912 M. & S. 117%, 120 
zutter St. Ry. Oo............... Ist mtg. g. 58. 1,000,000 900,000 |1918 M. & N. | 10934) 110 
Controlled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation — May 28, 1898. 
Belt Ry. Со. ................. . OC mtg 58. 500,000 450,000 1920 J. & J. 48 
Columbia Ry. ` mtg. 6s.| 500,000 500,000 11914 A, & O. | 1113 
Eckington & Soldiers’ Homo. mtg. бе. 200,000 200,000 1911 J, & D. 98 100 
Metropolitan RR. Co. . Coll tr. cons. бв. 500,000 500,000 1901 J. & J. 11714| 119 
1350, 000 in escrow to retire Ist mig. bds. 
Miscellaneous. 
Date of Quotation— May 25. 1898. 
Bridgeport Traction Oo........ lat mtg. бв. 2,000,000 | 1.688,000/1928] J. & J. 105 
Buffalo (N. Y.) Ry. Co...... Cons. mtg. 53. 5,000,000 | 3, 543, 0001931 F. & A. чом 112 
tCitizeng’ St. R. (Ind! polis). Ist cons.m.58| 4,000,000 8.000, 0019330 M. & N. 79 80 
Crosstown St. Ry. (Buffalo). Ist. mtg.58.| 8,000,000 | 2,366,000 82 M. & N. 107 109 
Columbus (O.) St. Ry ......18t cons. g. 58. 8,000,000 2,26 1.000 192, J. & J. 95 100 
Consolidated Traction (N. J.). Ist mtg. 5 15,000,000 | 13,965, 00 11933 J. & D. 1075) 108 
!Crosst' n St. Ку. (Colu's, О.)..1н$® mtg. g. 5% 2 (00 ооо 572,000 11933 J. & D. 96 98 
Denver City Cable Ry. .. Ist mtg. K. 68. 4,000,000 | 8,800,000/1920| J. & J. m 
Denver Con. Tram’y Co.. . Con. m. g. 58. 4,000,000 922.0001938 A. & О. 70 78 
Louisville (Ky.) Ry...18t cons. mtg. g.5s.| 6,000,000 | 4,931,000|1930| J, & J. 110% 111 
Minneapolis St. Ry. Ist cons. mtg. g. 58] 5,000,000 | 1, 050, 0001919 J, & J. 89 98 
не Hudson Co. Ry.(N.J.).Cons.mtg. 58) 8,000,000 | 2,378,000|1923| J. & J. 100 104 
o. Hudson Co. Ry. (N.J.)-.2d mtg.5s.| 550,000 550,000|1928 M. & N. 90 | ...... 
No. Hudson Oo. Ry. (N. J.)...... Deb. бя. 500,000 439,000 1902 F. & A. | 112 | ...... 
Paterson (N. J.) Ry. . . . Cons. mtg. g. 68. 1,250,000 | 1,000,000 1831 J. & D. 107 108% 
Rcchester (ЇЧ. Y.) Ву............ Ist mtg. 5a.) 8,000,000 | 2, 000, 001980 A. K O. 95 | .... 
Bt. Paul City Ry. Cons. g. 58. 5,500,000 | 4,298,000|1937| ...... 89 92 
14. Paul City Ry ТҮҮ, 666% особова ».» Deb. g. 6a. 1,000,000 1,000,000 1900 ree 85 925% 
1$1,000,000 in escrow to retire Ist and 
d mtg. bds. 
1$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
18760,000 in escrow to retire bonds of 
J. G. St. BR. Co. 
189990 treasury. 
$960,000 res'ved to redeem prior liens. 
620,000 in escrow. 
*With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date o/ Quotation— May 28, 1898 


- aon Elec. Illuminating Oo., Boston... 2,026,000 | ...... Quar. | 156 | .... 
+ neral Electric Oo., gold coup, deb. 54.. 10,000,000 | 8,750,000 [1922 . aa 
Pittsburg, PA. 

Date of Quotation— May 28, 1898 

heny County Light Со............... бз. 500,000 es. 19110 J. & J. 105 | ...... 
Ier ee City Electric Light. 48. 260,000 e [1918 А. &О. |...... |...... 
Westinghouse Elec. & Mfg. Co..Scrip бв. 195,570 | ...... |... M. KS. | ...... 

Miscellaneous. (May. 28, 1898.) 

E iison El. IIlg. Oo. (N. York) Ist m. 58. . 4,812,000 | 4,812,000 1910 1 
E lison El. Ig. Co. (N. Y.) con. m. g. 5s.| 15,000,000 | 2,1-6,000 |1993) ..... li» ..... 
Е lison Elec. 18. Oo. (Brooklyn)....... 2,500,000 | 1,500,000 |1940|  ......... 1 "T 
E ilison Electric Light (Philadelphia). 2,000,000 ͥ  ...... . 108 | ...... 
E iison Ше. Co. (St. Louis)............ -- 4,000,000 ы... Поз F. & A 60 " 
Mo. Elec. Lt. Co. 85 Louia)...Ist mtg. 6s. 500,000 | _......... 1909 А. & О. | ...... з 
Mo. Elec. Lt. Оо. (St. Louis)...2d mtg. бв. 600,000 |  ........ 1921 Gry... e 
United Elec. Light & Power Oo(N. Y.).. 5,000,000 И dian а 75 m 
juited. Elec. Light æ Power Cols 19e AMO. E. ecce enc] чыны», а. в 


TELEPHONE AND TELEGRAPH. 


Miscellaneous. 
Date of Quotation— May 23. 1898. 
4 nerican Bell Telephone........ КОТ 7s. 1898 F. & A. 100%) .... 
Forthwestern N rer SG 5. Ta.| a ө говаг hns 888 ору eee 
N. V. X N. J. Telep & Telg Co. gen.mtg.5s asas %%% 
Chesapeake & Potomac еіерЬ. Co. . 56... $ ... |1911) J. & D.] 108%! .... 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date o) Quotation—May 28, 1898. 
А mericab Electric Heating "TT ba. 500,000 500,000 EAA 6% „18 „19 
Armington & Sims En е OO. Rr 6 ee % %%j˖,j.ẽ,ũỹ! fences эзе» о ГТ 25 
*Barney & Smith Саг 56 %%% 000000009 PRI 109009906 * 29 1942 J. & J. 95 100 
Oat borundum Mfg. Оо..... @ 5909099 9009099 68. eee 600000099 1904 M. & B. @vee oeeo 
— ameo — 8 е-е о 


Pump Oo. . . 95,800 
— — 


NOTES FOR INVESTORS. 


iti Late quotations for copper are: Electrolytic, 111c.; Lake, 114@12c.; casting 
c. 

The bill giving electric light companies permission to sell gas bas been rejected 
by the Massachusetts Senate by а vote of 13 to 18. 

There were two lots of $155,000 each of the bonds of the General Electric Rail- 
way Company of Chicago sold by auction last Wednesday at 25. 


The Westinghouse Electric Company has decided to close its glass factories for 
the season June 1, one month earlier than usual. 


The Government has rejected all the bids for furnishing and installing an elec- 
tric light and power plant at Fort Washington, and new bids will be called for. 


The capital stock of the Electrozone Commercial Company, admitted to the un- 
listed department ofthe Philadelphia Stock Exchange on Friday last, is $600,000. 


There was а report current in Chicago last week that the City Railway Com» 
pany раб finally succeeded in getting possession of the General Electric Railway 
ranchise, 


A blanket mortgage for $15,000,000, covering the rolling stock and other props 
erty of the North Jersey Street Railway Company, has been recorded at the office of 
the Essex County Register, Newark, N. J. 


The Edison Electric Illuminating Company of Brooklyn, N. Y., reports groes 
earnings for April of $73,590, an increase of $5,6U5 as compared with the same month 
last year, and net $31,413, an increase of $544. 

The Worcester & Suburban Street Railway Company of Worcester, Mass., will 
pay a dividend of $2 per share on June 10 to stockholders of record June 1. It is re- 
ported that the company makes a much more favorable showing this year than at 
any corresponding period for a number of years. 


Atthe last meeting of the directors of the Metropolitan Railroad Company, 


Washington, D. C., it was decided to reduce the quarterly dividend from $1.25 to 
$1.20 per share. A director of {һе company is quoted as saying that the reason for 
this action was that the company had been under heavy expense recently and it was 
thought best to economize. 


The annual meeting ot the stockholders of the International Bell Telephone 
Company, Limited, was held in New York on Wednesday last. These directors were 


elected: Samuel D. Babcock, Louis A. Von Hoffman, Richard A. McCurdy, Charl- ` 


ton T. Lewis, Elisha S. Converse, Ferdinand M. Theriot, Howard S. Randall, Louis 
A. Thebaud and Charles J. Bell. 


The street railway investigating commission which it was understood was to 
examine and report fully the status of the street railroads of Chicago in their rela- 
tions to the city has decided to take noaction in the matter at present, Mayor Har- 
rison having refused to appoint additional members to make the commission so 
widely representative as to disarm criticism. 


The Philadelphia Times” says: "''Stockholders ofthe Northern Electric Com- 
pany, which has been taken in by the Pennsylvania Manufacturing, Light & Power 
Company, are being told that they will receive a cash dividend of about 24 per cent., 
and in consequence their subscription privilege on Pennsylvania Manufacturing 
Company stock will be but 5 per cent. of their holdings, instead of 20 per cent., as at 
first proposed. 


A trust mortgage for $2,000,000 was filed on the 25th ult. in the Register’s office 
in Brooklyn, М. Y., by the Coney Island & Brooklyn Railroad Company to the Mer- 


cantile Tiust Co. on property at Smith and Huntington sireets aud Coney Island 


avenue and King's Highway, and upon the franchises of the company, to secure an 
issue of 4 per cent. bonds made necessary by the consolidation agreement with the 
Brooklyn City & Newtown Railroad Company. 


President Uhlman of the Brooklyn Elevated Railroad said а few days ago that 
in consequence of the continued rainy weather it will be impossible to start the cars 
across Brooklyn Bridge on June 15, but they would be started just as soon as practi- 
cable. He also stated that bis company had entered into a contract with the Brook- 
lyn Heights Railroad Company to furnish electric power. It is expected, however, 
that the L” road will subsequently have its own electric plant. 


Transfer was made at Baltimore on the 23d ult. of the securities issued by the 
Columbia & Maryland Electric Railway Company, on the Baltimore & Washington 
Railroad line, amounting to about $425,000, purchased by Nicholas P. Bond of Bal- 
timore, Scott & Co. of Wilmington, Del., and their associates. John E. Searles, 
secretary of the American Sugar Company, who, with Mr. Bond and Mr. Scott, in- 
dorsed the notes given by the Baltimore Trading & Security Company, will not 
be identified with the new company. 


The annual report of the Boston Electric Light Company, covering operations 
for the fiscal year euding June 39 next, will show earnings, after interest charges, 
equivalent to about 13 per cent. on the 25,000 shares capital. The company is at pres: 
ent paying 6 per cent. dividends. On the basis of present selling price for land on 
Summer street, Boston, near the new station, the company's property there is worth 
$1,500,000. This property stands on its books at a valuation of less than $400,000, 
which is equivalent to a profit of about $1,500,000, or $60 per share. 


The Trenton, N. J., Gazette of the 23d ult. says: Deputy Marshall Bower 
of the United States Circuit Court isserving summonses in the case of Augustus 
Jreland, of New York, against the Trenton Light & Power Company, Hugh H. 
Hamill as trustee, and the Trenton Banking Compauy and others to discover the 
whereabouts of about 600 shares of the Trenton Light & Power Compeny stock 
which were sold by Sheriff Ashmore as the property of Frank A. Magowan. These 


"shares were sold subject to claims on them. Mr. Ireland, who has an interest in 


them, says he has to resort to the courts to learn wherethe stock is, as Magowan will 
not give him any information." 


Judge Barnard, in Poughkeepsie, has enjoined temporarily the majority stock- 
holders of the Kings County Traction Company, Brooklyn, N. Y., from disposing of 
the assets of the company or proceeding for & voluntary dissolutiou pending the 
trial of an action by the Attorney General to prevent the dissolution. Judge Bar- 
nard says that the present conditions should continue until the trial, asthe company 
held very valuable property, which was broken up unwisely anıl not advantageously 
to the owners of the stuck. The cause is to go to trial at the next Equity Term in 
Queens County, the plaintiff to have the right to move to vacate the injunction if 
the plaintiff fails to try the cause when reached, or before, if the Judge, in view of 
the great interests involved, should advance the trial. 


The Washington, D. C., Times“ says: The burning of the central cable 
power house of the Capital Traction Company in September last, which caused that 
company to install the underground electric system, has proven to be of immense 
financial benefit to ita stockholders. In anticipation ot tbe earnings that it was 
estimated would result from the installation of this system, its stock has already ad- 
vanced from $45 to $74 per share, and it is now predicted that it will advance to par, 
as the earnings of the road justify the payment of a 1 percent. dividend in July, 
notwitbstanding the fact that tbe new system has been in operation on the avenue 
for only a month and has not yet been installed on the Seventh Street line. 
When the road is fully equipped with the new system it is estimated that the earn, 
ings will be sufficient to pay a 11 per cent. dividend, equal to an annual dividend 
of 5 per cent., which will certainly be welcome news to the many stockholders who 
paid par or thereabouts fer their steck and who saw it drop speedily to 50 and less 
with grave conoern."' 
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EDITORIAL NOTES. 


The Sprague Eleotrio Rail- 


Another way and Motor Company 


Important 


Patent Decision. a long-drawn-out lawsuit 


against the Union Railroad . 


Company, better known as the Huckleberry 
Road, and the Walker Company, restraining the 


latter from either using or selling the Sprague · 
electric railway motor. The decision rendered by 


Jadge Wheeler of the United States District Court, 
in which the Court of Appeals now concurs, orders 
that the defendants be perpetually enjoined from 


making, using, or selling the device. It aleo directa | 


that the defendants pay to the plaintiff all profits 
whioh they have derived from the infringement and 


the use of the Sprague motor, the original inventor | 


of which was Mr. Frank J. Sprague. Commissioner 
Shields is designated as master to take an acoount of 
such profits and to report to the court. This deoree 
is final and ends this long-drawn-out suit, which has 
been oonsidered and passed upon by nearly every 
United States Judge in this District, unless the de- 
fendanta decide $o carry the litigation to the United 
States Supreme Court. 

x * + 


Probably striotly speaking the | 


incandescent first incandescent lamp was in- 
Lamps. vented in 1841 by Frederiok de 
Molyens of Cheltenham, England 


Thie lamp, which was only valuable as marking tbe 


beginning of a new era in lighting, was constructed 
on the principle of the incandescence. produced by 
the high resistance of a platinum wire to the passage 
of an eleotrio current. Some four years later, J. W. 
Starr of Cincinnati suggested the use of carbon as a 
filament, and produced an incandescent lamp having 
twenty-six lights which was widely talked of at the 
time, even attracting the attention of Faraday. A 
number of other incandescent lamps were brought 
out about this time or within a few years, although 
no substantial progress was made in the way of com- 
mercial incandescent lighting until the dynamo 
made its appearance, many years later. It waa very 
soon discovered, when it became a question of prao- 
tical lighting, that filaments of platinum would not 


answer the purpose as they sapidly deteriorated in 


the air, finally breaking, owing to the action of 


oxygen on their surfaces. Scientists then abandoned 


platinum, after attempting in every possible way to 


get satisfactory results, and sought to discover some . 


other substance which would not deteriorate by oxi- 
dation when heated. Carbon was thought of, the 
superiority of which as an illuminant having already 
been demonstrated, its principal objection however 
being the rapidity with which i$ was consumed. 16 


tarding the oonsumption. 


has just won a decision in 


was therefore necessary to devise some means of re- 
This it was. thought 
could be accomplished by exoluding the oxygen from 
the vicinity of the carbon filament while hot. An 
attempt waa made to solve the prob'em by filling 
the globe in which the filament was located with 


. nitrogen, endeavoring in this way to eliminate the 


oxygen, at the same time maintaining а pressure in 
the globe equal to tbat of the atmosphere, which 
was thought neceseary to ensure good illumination. 
This method, although it attracted considerable 
attention at one time, was not sufficiently satisfao- 
tory for practical purposes. The invention of the 
mercurial air pamp made it possible to obtain what 
heretofore had been extremely difficult, namely, an 
almost perfect vacuum. The difficulty of introdu- 
oing the current into the globe containing the fila- 
ment was then overcome by imbedding an extremely 
fine platinum wire in the glass, thus connecting the 
enolosed carbon with the external circuit. 

The next point of greatest importance was the ob- 
taining of carbons of the proper consistency, tenac- 
ity and durability, Brown paper and cardboard cut 
into narrow strips were finally tried. These were 
redaced to carbon by being plaved in an iron mold 
in whivh a high temperature was maintained. Car- 


bon filaments made in the above manner were ex- 


oeedingly fragile and short lived. Bamboo fiber was 


then. tied. The thin threads were carefully 
‘Stripped from the surrounding material aud were 


carbonized by being placed between two grooved 
plates of graphite and subjected to an intense heat 
for several hours. The filaments obtained in this way 
are then attached to their wire supports and intro- 
duced into the glass bulbs. While the air is being 
exhausted an intermittent electric current is passed 
through the filament, causing it to become alter- 
nately heated and cooled. The object of so doing is 
to remove all the oooluded ; ases which remain after 
the oarbonizing, and furthermore to rénder the 
carbon homogeneous and elastic. Filaments of car- 
bonized bamboo are used very extensively at the 
present day. The weakness of the substanoe, how- 
ever, is its sti uo: ure, and moreover it is an ex- 
tremely difficult matter to obtain the carbonized 
fiber uniform in cross section. These objectionable 
features have led to other meterials and methods 
being tried. A filament made of cotton treated with 
nitrio and sulphurio acids, reducing it to nitro-cella. 
lose, then mixed with alcohol and ether and subse- 


quently having its oombustibility reduced by the 


action of ammonium byd1o-aol,hide, bas been used 
with excellent results. This product is an amor- 
phous cellulose of great durability, tenacity aud 
homogeneousness. 1% is rolled into sheets, Glaments 
of the desired size being then out off and carbon- 
ised in the usual manner. S.lk, both natural aud 
artificial, has been tried and is still being made use 


| 
| 
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of by certain manufacturers. A form of incandes- 
cent lamp has very recently been perfeoted abroad in 
which the inventor, instead of making use of a car- 


bon filament, utilizes magnesium oxide. Whether this 


new form of filament will prove more satisfactory 


than those now generally in use remains to be seen. 


х & + 


The Twenty-third Con ven- 


The National 
Electric Light 
Convention. 


tion of the National Electric 
Light Association, to be held 
in Chicago on June 7, 8 and 
9, will undoubtedly prove 
most enjoyable and instructive. No pains have been 
spared by the committee having the arrangements in 
charge to make the Convention the most notable yet 
held, and everything points to a realization of their 
desires. Elsewhere in this issue will be found a de- 
tailed desoription of the arrangements that have been 
made for the comfort and enjoyment of the visitors 
as well as the programme showing what papers will 
be read and topics discussed. An agreeable feature 
of the Convention will be the large number of ladies 
present. The entertainment committee having been 
assured of a numerous attendance of the fair sex, have 
taken special care to provide suitably for their com- 
fort and entertainment while the gentlemen of the 
party are discussing intricate problems in the Con- 
vention hall. A feature which should prove most 
enjoyable is the proposed sail on the lake, which will 
probably take place on Tuesday evening, a band 
of musio and refreshments having been provided for 
the trip. | 

The papers to be read and topics whiob it is pro- 
posed to discuss, ав can readily be seen, are almost 
without exception of an extremely practical nature, 
which is much to be desired. The tendenoy in the 
National Electric Light Association to-day would 
seem to be towards a progressive organization which 
will ultimately exert a strong influence as an educa- 
tional medium, and it is to be hoped that the care- 
ful selection of the papers to be read and topics to 
be discussed at the Chicago meeting will serve as а 
precedent for future gatherings. 


ж х + 
Italy is said to be fast appre- 
Electric Light oiating the advantages of the 
in Italy. electrio light. This is in part 
due to the fact that the price of 
petroleum, which has heretofore been extensively 
used for illuminating purposes, has been forced up 
by restrictions and protective duties. Most all the 
theaters, many of the streets and the principal shops 
and offices are now lighted by electricity. This form 
of illumination is extremely acceptable owing to its 
cleanliness and convenience, and to the fact that it 
does not perceptibly heat a room, which is much to 
be desired in a comparatively warm climate suoh as 
that of Italy. Wherever water power is available, 
advantage bas been taken of it for generating ourrent 
for illuminating purposes. The thriving town of 
Capua is lighted by energy obtained from the river 
Volturno, and Cava dei Tirreni, also an important 
town, derives its power from the machinery of a 
large mill, driven partly by water and partly by 
steam, which grinds corn during the day and illumi- 

nates the town at night. 

There are many other centers of population in 


Italy that huve made good use of water power for . 


the purpose of operating electrio lighting plants, or 
that contemplate so doing. The town of Amalfia, 
whioh is a favorite resort of travelers in the winter 
season owing to the salubriousness of its climate, 
has a swift stream of water running through it 
whioh is utilized for operating numerous paper mills 
as well as several large factories. То install an 
electric ligbting plant there, as proposed, would be 
neither costly nor difficult, and that it would pay to 
do so cannot be doubted, as it is claimed the large 
hotels alone would ensure remunerative returns. 
Naples is now illuminated by electricity and is 


supplied with a continuous current of 110 volts. 
The lamps most generally used are of German man- 
ufacture, either the Schubert or those turned out by 
the Allgemeine Elektrioitats Gesellschaft; lamps 
very inferior in color of globes, finish and illumina- 
ting power to those manufactured in this country. 
In view of this fact and the general conditions ex- 
isting in Italy, there seem to be excellent oppor- 
tunities for the introduction of American lamps 
and other electrical apparatus. During the last 
fiscal year this country exported but $86,281 worth 
of electrical machinery to Italy, whioh can scarcely 
be said to compare very favorably with the $298,000 
worth exported that eame year to France, or even to 
$168,864 which represents the amount exported to 
Belgium. We have noticed, however, that several 
contracts for electrical installations in Italy bave of 
Jate been awarded to American manufacturers, and it 
would not be surprising therefore if the amount of 
electrical exports to Italy this present year much 
exceeds that of last in spite of our war with Spain. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


AN electrical exhibition similar in some respects 
to that which bas just closed at Madison Square 
Garden is now in progress in Philadelphia, 


+ * + 


THE report that Capt. Coffin, president of the 
С. E. Company, bad an inolination to follow his 
first vice and other patriotic members of the oom- 
pany into the war, but that finding all the fat places 
inthe commissary and quartermaster departments 
were already filled, and that in any line position he 
was likely to get there was a possibility of his 
sudden taking off by a Spanish bullet, unshrived 
and unprepared, he dismissed the intrusive thought, 
His conclusion probably was, that— 

While dynamos and motors sell, and lamps hold out to 
burn, 
Escape is possible from—well, the vilest sinner may 
return. 
* K ** 

THIEVING has lately taken a new departure which 
may result in serious consequences if not nipped in 
the bud. It has lately dawned on a thievish g ing of 
boys in New Jersey that the copper and zino to be 
found in most electric batteries are marketable 
commodities, and as a result they have recently been 
relieving the electric batteries which furnish the cur- 
rent to the signaling apparatus on the Central Rail- 
road of these essential metals. Serious accidents 
from the weakened batteries are said to have only 
been avoided by the watchfulness of the tower- 
men. 

x NK + 


APPARENTLY the General Electric Company, not 
content with working its stockjobbing schemes in 
this country, or possibly awakening to the fact that 
its methods are becoming very generally known here, 
is about to branch out and begin operations in Cen- 
tral Amer.ca. This company is now said to be con- 
nected with a movement in London to take obarge 
of Costa Rica or of the oities and towns thereof for 
the purpose of putting in lighting plants and eleotrio 


railways. San Jose, it is said, has been selected as 
the first point of attack. 
+ ж + 


THE latest fad among society women is to have 
some member of the body photographed by X-rays. 
They like particularly to have their bandsX-rayed, 
with all the bones olearly defined, outlined with a 
faint penumbra which represents flesh, while the 
rings and bracelets stand out in black relief. One 
woman not satisfied with exhibiting the beauty of 
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the bones in her hand, has had her whole body X- 
rayed, and the full-sized bone portrait bas been on 
exhibition at the Electrical Exhibition during the 
past two weeks. Comments on the thing varied ab- 
cording to the impressions of the spectators, but the 
consensus of opinion was that such displays are more 
repulsive than edifying. 


х * * 


THE Rev. F. F. Jernegan’s process for extraoting 
gold from the sea has again been heard from. This 
process, which is said to have been the resuls of a 
vision, is controlled by what is termed the Electric 
Marine Salts Company, whose present field of opera- 
tion is at or near North Lubeo, Me. This plant, hy 
the force of electricity and she use of a “oertain 
ohemioal, i$ is now claimed extracts gold apd silver 
from the ocean at a net profit of $100 а day. This 
alleged exoellent showing should certainly be in- 
ducement enough for many of the simple-minded 
Puritans of New England to purchase stock, of Which, 
of course, very little is to be had. This scheme, 
however, should, we think, be olassed in the same 
category with the Electropoise, electric combs for 
turning hair from white to black, and with eleotrio 
shoes which а firm in England has recently brought 
out, 


— 
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In a certain punctilious suburb, says the New 
York Evening Sun, they bave recently set up a code 
of telephone etiquette." Any one who bas en- 
joyed the domesticated telephone knows the grievous 
uncertainty attached to such problems as, who shall 
ting off first, she who bas been called up or she who 
has done the calling? What is the best form of 
greeting through the telephone? And in announo- 
ing one’s self, is it proper to give the Christian name 
or the prefix Miss or Mrs.? All these and similar 
vexed questions the book of telephone etiquette 
assumes to answer satisfactorily. According to its 
oode, the proper telephonio salutation when the 
caller-up is а man is Hello i When the caller- up 
is a woman it should be Hellee ! In this way 
the sex of the inquiring individual is at onoe made 
clear. The prefix to the name should always be 
given, says the etiquette book. Remember that Cen- 
tral and orossed wires supply many opportunities 
for others hearing your conversation, and that to 
most such you area woman with а prefix. It is 
treating them to too much familiarity to boldly bel- 
low forth your Christian name. The etiquette book 
is very severe upon those who commit conversations 
of personal and private nature to the tender mercies 
of the telephone wires. Gossip it taboos in partica- 
lar, though i$ admite that muoh of the spice of sub- 
urban society would be removed if this rule was fol- 
lowed. It is telephonio bad form for two women who 
do not visit to consult each other upon any matter 
over the wires. If they don’t call they have no 
right to oall up.“ Several methods of terminating 
a telephonic interview are given, among others: 
“ Well, I guess I’ll say goodby now-bm-n-,” 


Well, my dear, I won't trouble you any longer: 


goodby-hm-m-m," and So sorry to have bothered 
you, but-hm-m-m," the indefiniten ess of the final 
words being the artistic and inexorable point. Tbe 
happy diplomacy of getting rid of an unwelcome 
telephonio guest by pretending that some person or 
something demands your attention elsewhere is not 
encouraged by the etiquette book, and is only to be 
resorted toin extreme cases. In all homes of the 
suburb, where the need of a code to define what was 
good and bad form over the telephone first made 
itself felt, the etiquette book bangs right beside the 
list of subscribers, and is not less used. Still,“ 
observed а man on glancing through the book the 
other day, I notice that it says nothing about the 
good or bad form of the things you вау when you 
ring up a certain number twenty times, and are eaob 
time told tbat it’s busy.” 
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THE TWENTY-FIRST CONVENTION OF 
THE NATIONAL ELECTRIC LIGHT 
| ASSOCIATION. 


The Twenty-first Convention of the National Eleo- 
trio Light Association, which is to be held in Chicago 
on Jane 7.8 and 9, and which unquestionably is 
the most important event of the year in electrical 
circles, should prove of great value from a technical 
standpoint as well as a most enjoyable social gather- 
ing. The papers to be read and topics that will be 
discussed at this meeting are of supreme importance, 
and owing to the presence of a large number of ex- 
perte thcroughly conversant with these subjects, 
many knotty questions should be solved and much 

valuable information furnished to the electrical in- 
dustry in general and the electrio lighting field in 
partionlar. | 
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The final arrangements for holding the Convention 
have all been completed, and, thanks to the energy 
of the gentlemen having oharge of these matters, the 
success of the gathering is assured. As we stated 
some time ago, the headquarters of the Association 
will be at the spacious and commodious Auditorium 
Hotel, whioh is beautifully situated, overlooking as 
it does the waters of the lake, and moreover has 
tie advantage of being centrally located. The prep- 
arations that have been made for the reception and 
entertainment of the members are on a most elabor- 
ate scale. A committee of twenty-five has been 
Appointed to act as a reception committee, composed 
of representatives of leading eleotrioal interests in 
Chicago. These gentlemen will receive and enter- 
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tain the visiting members and unquestionably afford 
them a good time, without however interfering with 
the work of the Convention. As most of the Eastern 
delegates will arrive in Chicago on Monday, the 6th, 
it is proposed to hold an informal reception at the 
Association's headquarters in the Auditorium on the 
same evening, which will last from 8:30 to 10 P.M., 

with a view to having the visiting members meet 
and become acquainted with the local central station 

men and representatives of kindred industries. 
There will be musio, and light refreshments will be 
served, and this informal gathering should go far 
toward breaking the ice and making the more formal 


meetings to be held on the following days all the 


more enjoyable, 

Mr. Samuel Insull, who has во ably filled the posi- 
tion of President of the Association during the past 
year, has on behalf of the Chicago Edison Company, 
of which Le is also president, extended a general 
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invitation to manufacturers and agents baving ap- 
paratus and supplies of any description in use in the 
Ed ison system to invite friends to inspeot these pro- 
duots in actual operation. The Western Eleotrio 
Company will also extend an invitation to members 
of the Association and other visitors to inspect their 
extensive factory during the Convention week, and 
the Chicago Telephone Company has placed the com- 
pany’s service at the disposal of the members of the 
Association during the Convention. 

An extremely enjoyable feature of the Convention 
will be a ride on the lake, Tuesday evening having 
been seleoted for this entertainment. A steamer 
will be chartered and arrangements made for musio. 
Refreshments will also be served during the trip. 
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The ladies of the party, a large number of whom 
are expected, will be well cared for by the Commit- 
tee on Arrangements, and in order that time shall 
not hang heavy on their hands while the Convention 
is in session, it is proposed to give two tally-ho par- 
ties, one on Tuesday through the South Park system, 
to be followed by a luncheon, and another on 
Wednesday which will take in the North Shore drive, 
Linooln Park and the Sheridan drive. Providing 
the weather is not inclement, the party may go 
through Buena Park and even as far north as Evans- 
ton. It is thought that these coaching parties will 
prove very attractive and enjoyable. 

The official programme of the Convention is as 
follows: 


TUESDAY, JUNE 7. 


Meeting of the Executive Committee at 9 А м., 
Seoretary’s office, Auditorium Hotel, 
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Morning Session, 10:30 o'clock, Convention Hall, Audi- 
torium Hotel. 
Address of President Insull. 


Paper—Calvin W. Rice, Brooklyn, N, Y. Cost 
of the Generation and Distribution of a Unit of 
Electricity.” 

Topio—‘*‘ Prices and Discounts for Electric Curs 
rent and Methods of Billing Current to Customers.“ 


Afternoon Session, 2 o'clock. 


Paper—Alex. Dow, Detroit, Mich. “ Pablio Light. 
ing with Relation to Publio Ownership or Control.’ 

Topio— Legislative Policy as to Publio Servio. 
Corporations," | B 


BLBAOLRICITY. 


OPENING OF THE TRANS-MISSISSIPPI AND IN- 
TERNATIONAL EXPOSITION. 


(Vo. AV. a. — 


lights, which should add much to the beau 


WEDNESDAY, JUNE 8. ЕН 
of tbr- 
general illumination. by et tbe- 


P = Morning Session, 10 o'clock. 
- taper—Herbert A. Wagner, St. Louis, М : 
' General Distribution fr y M 18, Mo. The electrical exhibits are numerous and are re 
о | а : р- 
Alternating Currenu i m Central Stations by The Trans- Mississippi and International Exposi- resentative of the progress made in every branch of 


; tion at Omaha, Neb., was formall the industry. 
Paper—Louis A. Ferguson, Chicago, Ill. “ Gen- ' у opened shortly ry 


after 1 o’olook on June 1 by President McKinle 
— : 1 ij y —e—ũ—òn . ыз рчы 
ега] Distribution from Central Stations by Direot amid the music of 50 bands and the cheering of 


| | OBITUARY. 
5 p | 100, 000 persons. Early in the morning on the day 
оріо— Standardizing Apparatus for Central ol the opening, special trains from all sections of the — Charles E. Emery. 
Station Use,” | l | | country began to unload their crowds, who, min- We regret to have to announce the decease of Mr 
Aftern»on Session, 2:80 o'clock. gling with the citizens of Omaha, lined the route of 


Charles Edward Emery, who died on the morning of. 
Paper—W. McLea Walbank, Montreal, Canada, tbe parade for ten miles. At 9:30 the great oivio June 1, after a short illness, at his residence, 370 


“ Cost of Producing Eleotrio Power by Water Power Parade started from the center of the city toward the Gates avenue, Brooklyn. Mr. Emery was well 
from Lachine Rapids, Canada.” | Exposition grounds, with the Marine Band from known in electrical circles and was an active aud 
Report of Committee on Standard Candle Power Washington in the lead. This parade was three prominent member of the American Institute of 
of Incandescent Lampe; Dr. Louis Bell, chairman, miles long, being made up of the Exposition officials Electrical Engineers. He was born in Aurora, 
| and their guests, city and State officials of Nebraska, N. V., and in 1861 entered the United States Navy 
Iowa, Illinois, Missouri, Kansas and Colorado, the as third assistant engineer and was assigned to the 
civil and military societies and a large number of warship Richmond. He served under Farragut in 
handsomely decorated floats. Upon the procession’s all the operations on the Mississippi, and in 1862 
arrival at the Court of Honor, and at a preconcerted was promoted to the position of second assistant еп: 
signal given by Mr. G. W. Wattlee, President of the — gineer and participated in the blockade of Charles- 
Exposition, all the bands played America in oon- ton. On his retirement from the Navy in 1&67 he 
cert. The Rev. Dr. Samuel J. Nichols of St. Louis was made consulting engineer and for a time had 
then delivered the opening prayer, which was fol- obarge of the construction of war vessele. 
lowed by short addresses by President Wattles, Mr. Mr. Emery was a bigh authority on electrical and 
John N. Baldwin of Council Bloffsand Mr. John L. mechanical subjects, frequently reading papers of 
Webster of Omaha, The ceremonies at Washington importance before the American Institute of Eleo- 
were brief. Members of the Nebraska delegation in trical Engineers and other scientific bodies. Ten 
Congress assembled at the White House, acoompanied years ago he was awarded the Tilford prize for read- 
by the ladies of their families, and were presented to ing the best paper before the British Society of Elec- 
the President by Representative Mercer, Some diffi- trical Engineers. Of late Mr. Emery bas been 
culty was at first experienced in getting а clear wire practising as an electrical expert, with offices in the 
to Omaha, but shortly before 2 o'clock everything Bennett Building on Nassau street, New York. By 
was in readiness and the President preesed the but- the death of Mr, Emery the electrical profession lores 
ton which set in motion the maobipery 1,500 miles а higbly valued and esteemed member whose ability 
away. The Nebraska delegation then withdrew and every one respeoted. He leaves a widow and a son 
joined in a congratulatory telegram to the President to mourn bis loss. 


of the Exposition. as 
President MoKinley'a telegram of congratulation, ELECTRICAL EXHIBITION. 
SAMUEL INSULL, addressed to the Hon. G. W. Wattles, was as follows: 


The Electrical Exhibition, which bas attracted 
„The cordiality of the invitation extended to me thousands of persons to Madison Square Garden dur- 
to be present at the opening of your great Exposition ing the past few weeks, bas now drawn to а olose 
ко... : is deeply appreciated, and I more deeply regret that with satisfaction to every one concerned—managers, 
Exeoutive session. | А publio duties prevent me from leaving the capital at exhibitors and visitors. During the past week 
V 10 : this time. probably the greatest interest was centered in tbe 
Leoture—Josepb Wetzler, New York. ‚ Electrio- „The events of the memorable half century which Moore chapel. An Edison phonograph was recently 
ity Direct from Coal (illustrated with stereop- the Trans-Mississippi and International Exposition placed at the altar by Messrs. William Edison and 
боол). T JUNE 9 commemorates are interwoven with the history of E. M. Smiles which repeats the Lord's Prayer, 8 
ee | the whole nation and are of surpassing importance. раді and the Beatitudes. On Wednesday evening 

Morning Session, 10 o'clock. Tbe mighty West affords most striking evidences of & marriage was consummated in this cbapel, in the 
Paper—Prof. Winder Elwes пашан, idi the splendid achievements and possibilities of our presence of a select aud ienoe, between Miss Jennie 
due University, Lafayette, Ind. Transformer people. Is ів a matohless tribute to the energy and 8, Gilmour of Brooklyn and Mr, Charles S. Merten, 
Eoonomy." : endurance of the pioneer, while its vast agricultural an electrician, of New York. The ceremony was 
Report of Committee on Amendments to Freight development, its progress in manufactures, its ad- — aocording to the Presbyterian form, and the beauti- 
Classification ; James 1. Ayer, апаш: vancement in the arts and sciences and in all depart- ful subdued light diffased from the vaouum tubes 
Report of Committee on Legislation Concerning ments of education and endeavor, have been inesti- made the scene impressive and strange. With a view 
Theft of Current; James I. Ayer, ohairman. mable contributions to the civilization and wealth to making the wedding thoroughly electrical the 


President National Electric Light Association. 
Questions and Answers—What is it you wish to 


— — — 


Afternoon Session, 2:30 o'clock. of the world. bridal party drove over from Brooklyn in an eleotrio 

Topic—'' Freight Rates on Electrical Apparatue.’’. ‘í Nowhere have the unconquerabledetermination, automobile and returned by the same means. The 

Report of Committee on Finance; John A. Seeley, self-reliant strength and sturdy manhood of our musio was furnished by the Edison phonograpb. 

chairman. American citizenship been more forcibly illustrated. Next to the electrical wedding the theatropbone bas 

Executive session. In peace ot in war the men and women of the West probably been the greatest attraction. On Monday 
Election of officers. have ever been in the vanguard. 


night a concert by the well-known Lauder Orchestra, 
which was being given in the Palm Garden at Mil- 
waukee, was transmitted over the wire 5 distance of 


President Insull, while in this city recently, stated ' I congratulate the management upon its mag- 
that be expected an unusually large attendance, nificent enterprise, and assure all who participate in 


especially of central station managers. With ‘the: this undertaking of the deep interest which the 3 thousand miles and plainly heard by a large num- 
important papers which are to te read, there i8 Government has in its success.” 


i . ber of auditors. Other long distance musical trans- 
little doubt but what the programme as outlined Th 2 bi h А MO i ; 
above will attract many practical men who will be e Exposition which bas just been opened so missions were effected with equal success. The 


А : : j : auspiolously promises to be one of the most at- many special features of interest which we have 
anxious to participate in the кышы tractive ever held in this country. ТЬе electrical described in detail at various times during the past 


features especially have been given most careful month continued to attract general attention while 
Shoreditch Destructor Plant. attention and the Grand Court and Lagoon will be tbe Exhibition remained open. 


At a recent meeting held in the Shoreditch Ves- nightly illuminated by some 10,000 16 ср. inoandes- The New York Electrical Exhibition of 1898 will 
try, London, Mr. H.E. Kershaw congratulated the cent lamps. These are clustered upon columns, 154 long be remembered as probably the best вһо of the 
Electric Light Committee upon the success of the in number, located about thirty feet apart. The kind ever held in this country. The success of the 
Shoreditch Destructor plant. During s period cf edifices are extremely handsome, especially the Exhibition was unquestionably due to the good 
nine months the total profits reacbed $21,320, Machinery and Electricity building. The Lagoon judgment, tact and untiring energy of Mr. C. 0. 
whicb, it is olaimed, would be equivalent toa divi- and eleotrio fountain, Nautilus,“ will constantly Baker, Jr, president of the oompany, and Mr. Mar- 


dend of 6} per oent, be played upon by the rays from a number of searoh- ous Nathan, the general manager. 
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THE PREVENTION OF INTERRUPTIONS 
`- TO ELECTRICITY SUPPLY.* 


BY LEONARD ANDREWS. 


It is probable tbat some central station engineers 
will reinark, on reading the title of this paper, that 
it is several years behind the times; that interrup- 
tions to the supply from a properly equipped mod - 
ern station never now occur; that at their own par- 
ticular stations the supply has never once been in- 
terrupted since i$ was started, eto. 

It speaks volumes for the progress of electrical 
engineering during the past few years that there are 
several existing central stations that oan show an 
absolutely olean sheet in thie respect sinoe their 
commencement, and everyone will agree that their 
engineers hold a very enviable position. 1% is very 
doubtfal, however, if any one of them oan gay that 
they have not a consumer connected to their mains 

who has during the past 12 months ever had hissupply 
disconnected ; and, if that is so, surely there is still 
sufficient room for improvement to make the matter 
worth discussing. After all, it is these local 
interruptions that are so irritating to consumers. 
Our experience has been that we get far more abuse 
from a consumer whose lights fail when his neigh- 
bor’s lights are burning satisfactorily than we do if 
they are both suffering together. 

Some of the engineers who have achieved such an 
excellent record attribute their immunity from 
failures to the fact that they use fuses made of cop- 
per of the same sectional area as the mains. There 
ean be no doubt that a large majority of the inter- 
tuptions tbat do occur are caused by fuses blowing 
when they have no business to do во. Yet it does 
seem rather risky to use no safety devices at all, We 
have already heard of more than one case where an 
arc of a few thousand horse power has been started 
under the pavement, and would not be quieted 
until the supply had been switohed off from the 
works. On the other hand, when one remembers 
upon what a number of fuses the continuity of an 
average consumer’s supply is dependent, it is really 
wonderful that he is not more often left in darkuess. 
It is no exaggeration to say that there are often from 
15 to 20 fuses between the generators and the lamps 
they supply. Is 16, then, to be wondered at that we 
are во often told that electricity supply is not to be 
relied upon? It would be different if we could 
always depend upon fuses blowing at approximately 
the current they are set for. But we cannot. 16 is 
no uncommon case to take bwo similar fuses that 
have been in use for some months and find that one 
requires about 100 per cent. more current to blow it 
than does the other. The fuses used on alternate- 
current circuits appear to be particularly erratio їп 
this respect. 

The London Electrical Review drew attention to 
this fuse trouble in one of its leading articles а few 
monthsago. Still more recently, Mr. W. B. Sayers, 
in an article in Lightning on the subjeot, says : 

In a city less than 100 miles from where I live 
there is an electricity works which, so far as I am 
aware, has not failed to maintain its supply for a 
single minute during the last four or five years; and 
yet the popular belief that the * eleotrio light is not 
reliable? is maintained to this day, and witb good 
reason. Now the only proper cause, in 
my opinion, fora main fuse ‘ blowing’ is a short- 
circuit on the mains, and yet I have no hesitation in 
saying that less than 1 per cent. of the cases of main 
fuses blowing are due to this cause.“ 

The conclusion that we have come to at Hastings 
is that the only reliable conductor of electricity ap- 
pears to be a copper cable; and, consequently, it 
seems advisable to reduce all fuses, switches, safety 
devices, and mechanical connections of any desorip- 
tion to a minimum. 

If any fuses that it is customary to use can be 


* Paper before the Institution of Electrica] Engi- 
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omitted, every one will admit that they are a source 
of danger, and, consequently, better omitted. 
Take, for instance, the fuses between alternate- 
current generators and the bus-bars: what are they 
used for? They cannot be necessary to protect the 
machines from being overloaded, because all modern 
makers olaim that their machines may be short- 
circuited with impunity. Presumably they are 
intended to prevent a generator that fails short · oir- 
ouiting other maobines working in parallel with it; 
but everyone knows that if two or three machines of 
an equal output, and equally fused, are working 
together, it would be the fuses of the healthy gen- 
erator that won]! blow, and поб those of the faulty 


Fic. 1. 


one, because the former have to carry sufficient our- 
rent to blow the latter, in addition to all the useful 
work on the mains at tbe time. 

Now what should we think of an omnibus driver 
who out the traces of one of his horses because it 
attempted to do more than its share of the work, or 
who, when one of them fell down ‘dead, made the 
remaining horse drag the dead one along in addition 
to the extra work thrown upon it by the decease of 
its comrade? This sounds absurd, but it practically 
represente the manner in which we alternate current 
station engineers have been educated to treat our 
machines; for are we not taught carefully to equip 
them with safety devices to out them out of circuit 
just at the time when all their energies are re- 
quired to burn out a short-cirouit on the mains, 
whereas any device to prevent a failing machine from 
short-circuiting others is considered quite an unneo- 
essary piece of apparatus? 

In continuous-current stations zero cut-outs, or 
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discriminating cut-outs, are generally used in prefer- 
ence to exoess-current out-outs—the word disorim- 
inating ’’ being used to designate a cut-out that oper- 
ates only when the current is flowing through i$ in a 
reverse direction to its normal. 

Magnetic out-outs of any description have not 


' hitherto been looked upon with much favor in this 


country. The majority of those now in use require 
too careful and delicate treatment to be popular. 
Only people who have attempted to design a simple 


the number of diffioulties that have to be overcome 
in doing so. It is easy enough to make an apparatus 
that will operate ander certain specific conditions in 
the workshops, but it is a very different matter to 
construct a cut-out that can be relied upon to open 
the cirouit of a failing generator with a very small 
return current, and that can be guaranteed never 
accidentally to operate at any time when it is not 
required to do во. In the first place, the sectional 
area of the winding must be large enough to carry 
the maximum ourrent of the generator without 
undue heating; at the same time the apparatus must 
be small and compact, consequently the turns must 
be few; and, finally, i¢ must operate with a return 

current of only a small peroentage of the maximum 

ourrent, therefore the ampere-turns or magnetizing 

force must be small. This generally involves the 

use of delicate releasing mechanism or relays, which 
require careful treatment, or they will operate at the 
wrong time, and not when a failure ocours. These 
are only workshop diffioulties. The more serious 
are those which confront us when the apparatus is in 

use under actual working conditions. 

Take, for instance, the case of zero magnetic out- 
outs. Everyone kuows that these can be made to 
operate only when the current falls below а pre- 
determined amount; and yet it is also well known 
that if a sbort-cirouit ooour on a system of mains 
supplied by a number of generators equipped with 
zero out-outs, several of the generators will be 
promptly out ont of circuit. This is simply a speoi- 
men of the many troubles which it is impoesible to 
foresee and guard against in the manufacturer's 
workshop. 

Between three and four years ago we realized that 
a reliable disoriminating cut-out was badly wanted, 
and since that time considerably over 100 different 
combinations of compound windings and releasing 
mechanisms have been experimented with. Many of 
these have only reached the experimental stage, but 
a fair proportion have had several months“ actual 
use under working conditions before some unforeseen 
difficulty made it necessary to sorap them for some 
new and improved arrangement. The result has 
been that we bave at last been able to seoure 8 cut- 
out that appears to be perfect. 

it appears at first sight impossible to design a sat- 
isfactory discriminating cut-out for use in conneo- 
tion with alternate-current machines in which the 
onrrent is reversing in direction some thousand 
times a minute. So long as one considers these 
reversals in relation to a constant polarity, it is, of 
course, impossible; but as soon as the direotion of 
the carrent through a particular machine is consid- 
ered relatively to the direction of the current in all 
other parte of the system, the problem becomes a 
comparatively simple one. Fig. 1 illustrates dia- 
grammatically what we have found to be the most 
satisfactory method of applying this principle. 
The operating device in this arrangement is praoti- 
cally а shunt-wound motor, the thick winding of 
whioh is connected in series with one of the leads 
from the alternator it is intended to control, and the 
shunt winding is connected across any transformer 
excited off the bus-bars. Now it is obvious that the 
direction of the current in the shunt winding, S H, 
will pulsate synchronously with the current in the 
bus-bars, and will be quite independent of the 
direction of the current in the series winding, S E, 
whereas the direction of the current in the latter rel- 
atively to the current in tbe bus-bars will depend 
upon whether the machine to which it is connected 
is generating current or is being driven as a motor. 
If both machines are generating current, then the 
direction of the ourrent thruughout the whole ays- 
tem at a given moment will be represented by the 
arrow-heads shown full. But if, say, alternator D, 
fails, it will tend to short-cirouit the rest of the sys- 
tem, and the current will rush back into it in the 


` direotion shown by the dotted arrow-heads, whereas 


CERO 


the direotion of the current in the 


oth ° е е 
remain the same. er circuits will 


In the former саве the relative 
direction of the shunt winding to the series winding 


in the out-out device will be such as to tend to 
make the armature rotate in a olock-wige direction. 
and 80 to lock the switch securely; but when, as in 
the latter case, the direction of the series аан 
relatively to the shunt current is reversed, the arma- 
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ture will rotate in а contra-clookwise direction, and 
80 open the cirouit. 

Fig. 2 is а sectional elevation of a mechanical ap- 
plication of this principle to а low-tension out-out 
suitable for use with continuous-ourren generators, 
transformers and low-tension mains. The weight, 
W, is held in a nearly vertical position by the catch, 
C. Attached to the catch is a lever, L, the free end 
of whioh engages in a pin projecting from a metal 
disk on the end of the armature, S H. The series 
winding, S E, consists of a few turns of thick copper 
tape wound directly around the armature. One end 
of this is sweated and riveted directly on to a brass 
plate screwed and sweated to one of the contacts, 
and the other end is sweated on to athimble, T (Fig. 
3), which forms one of the series terminals. The 
other series terminal is screwed and sweated di- 
rectly on to the second contact. The whole of the 
series connections and contacts are supported on 
three corrugated porcelain insulators sulphured 
into the base. Fig. 3 shows these series connections 
removed from the rest of the cut-out. This eeries 
winding enoloses a practically closed double mag- 
netic circuit consisting of the armature core, a por- 
tion of the base, and the oast-iron covers. For 
alterpate-current working these parts аге, of course, 
laminated. 

Animportant feature of this out-out is the releas- 
ing catch. This is shown in detail in Fig. 4. The 
pin, P, is fixed in such a position on the armature 
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disk that an extension of the aro desoribed by the 
lever, L, will cut the pin P and the center of the 
armature disk. The result of this urrangement ia 
that no amount of vibration or pressure applied to 
the weight W will tend to make the disk rotate in 
either direction. And consequently when the arma- 
ture is rotated by a return current it releases the 


weight without having first to lift it, as it would 
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bave to do with any other form of oatoh. We fiud 
this an absolutely reliable and extremely gensitive 
form of release. 

When the weight W is released it falla through an 
angle of about 60 degrees, then with a sharp blow it 
strikes the arm carrying the contact connecting piece, 
thus overcoming any sticking of the contacts due to 
& good fit or to corrosion. 

A specimen of 500-ampere out-out of this desorip- 
tion is shown on the table. You will see that it is 


80 reliable that, even when there is no forward our- 


rent on to lock it in position, it may be knocked 
about with a mallet to show bhat no amount of vibra- 
tion will release it, whereas it is so sensitive that the 
preesure of а feather upon the armature will do so. 

The same general arrangement without any wind- 
ing on the armature makes a very sensitive and 
reliable excess-ourrent out-out. 

Fig. 5 is a seotional elevation of a similar out-out 
modified for use in connection with high-tension 
currents. In this arrangement the contacts are 
screwed and sweated into metal pots, and immersed 
in water. This serves effectually to quench any 
tendenty to arcing when large bigh-tension currents 
are interrupted. All the high-tension parts in this 
out- ont are entirely covered with porcelain or other 
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insulating material. The releasing meobaniem is 
practically the same as in the low-tension cut-out. 

Fig. 6 isa diagram of the Hastings switoh gear. 
We have found this arrangement entirely satisfactory 
in every respeot. It has not only enabled us to cope 
with several breakdowns to machinery without in- 
terruptions to the supply, but it bas also effected а 
saving in coal, eto., during the past 18 months of 
over £400. This bas been saved by the arrangement 
referred to enabling us to work safely without run- 
ning a spare plant. 

All the machines are arranged to feed into a com- 


mon pair of inner and outer bus-bars. The inner 


bus-bar, however, is divided at A, by a change-over 
switch, C, into two separate branches. One of these, 
A,, is permanently connected to A, but the other 
branch A,, may be connected either to the main bus- 
bar or to a spare bus-bar, B. Normally it is con- 
nected to th» former. Each machine and circuit is 
equipped with a two-way switoh, T, by means of 
which auy machine or any circuit may be connected 
either to the inner bus-bar or to its auxiliary branch. 
In the diagram only three circuits and three machines 
are shown. The maximum output of the machines 
is 60 amperes, and the total load of the three circuits 
is assumed to be 120 amperes—namely, 60 on No. 1, 
40 on No. 2 and 20 on No. 3. By setting the circuit 
two-way switohes, T, and T., over to the left, cir- 
ouits 2 and 3 are connected directly on tothe A i 
branch of the inner bus-bar; whereas, T, being set 
over to the right, circuit 1 is connected on to the A, 
branch. The machines Nos. 2 and 3 are connected 
in parallel by their two-way switohes directly on to 
the inner bus-bar, A. And the machine No. 1 is 


_kept turning as a spare, with its two-way switch 


over to the right, thereby connecting it on to the 
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spare bus-bar, B. The change over switch C is оор. 
structed to be released by a solenoid excited off any 
conveni: nt source, E. Inserted in series with it are 
two switches, S and L,, L, or L}. Both the § and 
one of the L switches must be closed together to 
excite the solenoid. WhenS only ів closed it оош. 
pletes a circuit through an electric bell, which oan 
be heard anywhere in the station. The driver has 


U 
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FIG. 6, T 
instructions that whenever that bell rings he, шп 
immediately run the spare plant up to speed, Хт, 
if either of the running plants break down, {һе 
switchboard attendant merely has to olose switch 8, 
and then as soon as the volts on the spare machine 
ha:e risen to normal, or before if necessary, he rg- 
leases the out out switch of the faulty machine. The 
weight of this on falling closes switoh L, and so 
completes the circuit through the solenoid of the 
releasing change-over switch C. This disconneots 
the bus-bar A, with its load of 60 amperes from the 
inner bus-har A, anid transfer: it to the spare bas- bar 
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B at precisely the same moment as the generator 
supplying 60 amperes is disconnected from the inner 
bus-bar. Thus the lights on the circuits Nos. 2 and 
3 are not affected as they would be if the ohange- 
over were not done simultaneously with switobing 
out the faulty machine; and the lights on: No. 1 
circuit only give a momentary flicker, whioh, as à 
rule, is not even noticed by the consumers. . _. 

Of course the u:e of a spare bus-bar is net original, 
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but we believe that the simaltaneons metbod of 
change-over ig. 

In the discussion on a paper read before the 
Northern Society of Engineers on switch gear last 
year, it appeared to be the general opinion of engi- 
peers present that all high-tension connections should 
be absolutely enclosed. But it was objected that it 
did not appear possible to do во without having ex- 
posed connections at the back of the board, and 
boards with baoks to them inoreased rather than de- 
creased the risk of accidents. A suggestion was also 


FIG. 7. | _ 


made in this same paper that a fall. sized йа of 
connections painted on the walls above the switch 
gear would often prove usefal, but other engineers 
thoughs that the switch gear should be its own dia- 
gram. We venture to think that in the switch gear 
shown in Fig. 6 we have succeeded in complying 


with both of these specifications. The leads from , 
the machines are carried in porcelain or other insa- - 


lating pipes directly up to their respective out ouis, 
from these to the two-way switches via their am- 
meters, and go on to the bus-bars. All the high- 
tension connections, both in the cut-out switches and 
the two-way switches, are entirely enclosed; and, as 
these switches and the conductors are bolted and 
clipped to the surface of a briok wall, all the con- 
nections are diagrammatically shown at a glance. 
Some form of excess-ourrent cut-out should certainly 
be uséd ön the feeders. We prefer magnetic out - outs 
to fuses, as we find them more reliable. They сап 
also be used as switches if necessary, which is a dis- 
tinot advantage. At any rate, whatever form of out- 
outs is used, their operation should on no account 


be permitted to interrupt. the Варрок. апу con- 


sumers. 

It is curious that engineers have nat paid more 
attention to the duplication of electrical mains. Jt 
is the custom to spend thousands of pounds оп 
duplicating boilers; engines, dynamos, and other 
Plant which is direotly under the engineer's contro); 
but no steps are taken eflioiently to duplicate that 
part of the system over which he has no direct oon- 
trol, and wliloh . is always at the meroy of suob ex-- 
ternal forces ав gas explosions, burst water mains, 
fires, pick-boles, eto. 

It is true many engineers arrange their mains on 
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omg ring system, so tbat any portion of it may be 
made dead for repaira, extensions, etc.; and some go 
even further, and fix fuses at intervals round the 
ring, so proportioned that a fault will only out out 
в certain section of she lights. But that is not suffi- 
cient. We ought not to be satisfied until we are 
able $o guarantee an absolutely oonstant supply to 
everyone. ..T he problem of how to do tbis. has been 
troubling us at Hastings for years. But we now 


supplied via a,, b, and by. 


feel satisfied that we bave solved it. Our method of 
doing во is shown in Fig. 7 

Each sub-station or feeding point is supplied from 
the works, W, by two feeders, either by running to 
each two distinct mains, each sufficiently beavy to 
carry witbout excessive fall of pressure half the load 
of the sub-station, as shown at A, or by connecting 
together 6wo sub-stations, each supplied by separate 
feeders, as at В; or, in the case of low-tension dis- 
tribution, by runuing radial feeders from the gen- 
erating station, and connecting the several feeding 
points on these to corresponding feeding points on 
an adjacent feeder by the distributing mains, as 
shown at C. If a fault occurs on either of these 
feeders, tbe current will be supplied to it both 


direetly front tbe generating station and also via the 
To prevent - 


adjacent feeder and connecting mains. 
this fault from short-cirouiting the whole of the sys- 
‚ tem, fuses have previously been inserted in the 
` feeders at a1, а,, b, and b,. A little consideration 
will show, however, that this arrangement can never 
be satisfactory, for it is obvious that either one of 
these feeders may at any time have to carry as heavy 
a current as the others; consequently, they must all 
be equally fused. Now, if a sbort-oircuiuocours ab, 

say, E, fuse a, Will blow. The current will then be 
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Now fuse b, should, of 
course, blow, and so cut out the faulty main, leav- 


ing both sub-station8 to be supplied via ‘feeder 1. 


„ Bus this will not happen, because a, and $, woulll 
`` -bave to oarry sufficient current to blow 6,, in addi- 
. tion to the useful current taken by the sub- stations. 


Tbe result will naturally be that a, or 51 will in- 
variably blow before b,. thus outting off the lights 
supplied by both feeders. Now, if fus 66, and 5, 
are replaced by discriminating out- outs, no amoant 
of current flowing in its noimal direction will cause 
them to operate, but a comparatively small return 
ourrent will immediately release them. Ав the only 
conditions that can possibly vause the current to 
flow back from the sub-stations to the generating 
station is a fault on the feeder between these points, 
this form of cut-out can be relied upon to operate 
only when it is required to do во. 

It is, of course, very essential that the cut-outs 
used for this purpose should be made not to operate 
if either the series or shunt current is interrupted 


separately or simultaneously, as it would cause a 
great deal of trouble if the supply from the works 
was ever interrapted for a few seconds and all the 
cut-outs on the mains were thereby caused to operate, 

Cat-outs that are opened with a spring or springs 
should also be avoided, as it is impossible to make 
them sensitive and reliable, owing to tbe fact that 
the catch bas to be released against the maximum 
tension of the springs; and further, these springs 
must be very stiff, as in addition to overcoming the 
friction of the contacts when they are olean, a large 
margin must be allowed to overcome the increased 
friction that will certainly be caused by corrosion of 
the contacts after they have been in, say, a few 
months. A falling weight seems much better suited 
for the purpose than a spring, for the pressure on 
the releasing catoh is comparatively small, and $he 
abarp blow upon the contact arm is just what is re- 
qu:red to overcome with certainty any tendenoy to 
sticking due to corrosion. 

Cut-outs should have no sorews about them liable 
to work loose and so release the catoh and open the 
cirouit. 

For.burying under the pavements they should be 
as compact as possible, as the espace is then very 
limited. 

They should also be unaffected by rust, dust, 
da „р or corrosion, and precaution should be taken 
to prevent any possibility of their being caused to 
operate by exterval vibration. They should be 
made to out out with as small a ourrent as possible, 
to prevent excessive arcing when the circuit is in- 
terrupted. 

The out- out illustrated in Fig. 5 has been designed 
to comply with these and other requirements. 

Another very frequent cause of local interruptions 
is tbe failure of primary fuses of transformers. It 
certainly appears to be advisable to use some form 
of excess-current out-out between the primary wind- 
ing of transformers and the mains supplying them. 
Bat the object of this cut-out should be, not to pre- 
vent the transformers from being overloaded, but to 
protect the mains from being short-circuited by а 
faulty transformer. Where two or three traneformers 
are coupled together no good can come of outting 
опе of them out of circuit because it is overloaded, 
for if one is cut out the extra load is thrown upon 
the others, thus invariably blowing their fuses as 
well and cutting off the supply to the whole distriot. 

We consider that a transformer fuse should not 
blow unless the excess ourrent exceeds the normal 
current by about 300 per cent. 

Fuses between the secondaries of transformers and 
secondary bus-bars are invariably worse than useless. 
Take, for instance, the case of three transformers of 
equal size feeding a common bus-bar. If one of 
these fails, the current will rasb baok into it from 
the other two; but, as these have tosupply the useful 
current to the mains, in addition to that required to 
blow the faulty transformer’s fuse, they will blow 
their own fuses before that of the faulty transformer. 
Obviously these fases should be replaced by disorim- 
inating cut-outs. 

Fig. 8 is a diagram showing the equipment of a 
sub-station we now have in band. The two high- 
tension feeders from the generating station, M,, M,, 
terminate in two return-ourrent cut-outs, R, and R,. 
Beyond the cut-outs they are connected together by 
the fuse F. Fuses F, and F., eto., are inserted in 
series with the primaries of each transformer. Re- 
turn - ourrent cut-outs, r!, 7?, Y, eto., are inserted in 
series with the secondaries of each transformer. The 
primary connections of the sub- station are divided 
into two distinot halves; the inner bus-bar of each 
half is equipped with an earthing fuse, E F. Any 
man found working on the primary oonneotions of 
either side without the earth fuse inserted will be 
iustantly dismissed. Either half sub- station oan, of 
course, be made dead by opening the return-ourrent 
out- out of the feeder to which it is directly connected 
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fuse F, and the secondary return-current cut-outs of 
that side. 

There are no high-tension connections exposed in 
this sub-station. The primary ont-outs are of the 
type illustrated in Fig. 5. The fuses are also of an 
enclosed type, and are screwed to two cast-iron 
frames—one frame for each half of the station. A 
seotion of these frames is shown at G, Fig. 9. The 
bus-bar, B, to which the transformer fuses are oon- 
nected, is supported on insulators inside this frame. 
These frames are hung on hinges, Н, so that tbey 
can be lifted to enable the connections to the fuses 
to be periodically examined. High-tension cables 
are гап down to the transformers in porcelain tubes, 
P, olipped to the walls. The high-tension apparatus 
for one half of the station is on the north wall, and 
that for the other is on the east wall. The low-ten- 
sion return-current cut-outs, which also serve as 
secondary switches, are on the south wall, and the 
distributing bus-bars and instruments are on the 
west wall. This sub-station is a building 12 feet 
long by 8 feet wide by 7 feet 6 inches high. It is 
buils above ground in a back garden in the center of 
the district it supplies. We pay £10 per annum for 
the rent of the ground it stands upon. 

Several of our existing sub-stations are placed 
under the pavement, These have been such a source 
of trouble to us that we are now abandoning them 
entirely. 

Arrangements are made to cut off all the trans- 
formers except one small one during the hours of 
light load, not only for the purpose of saving the 
current wasted in exciting them, but also to allow 
them to cool down between each heavy shift. We 
expect by во doing to greatly inorease the life of our 
transformers. 

Whether it is advisable to equip the low-tension 
distributors with out - outs or not, is a question upon 
whioh we should be glad to hear the opinion of other 
engineers. We are inclined to think that, if a 200- 
volt short-oirouit ooourred on a cable not exoeeding 
1 square inch sectional area, it would in most cases 
burn itself out before it damaged other parts of the 
cable. If we could be sure of this, we should en- 
deavor to loop all of our distributors and insert in 
series with each main a magnetio cut-out adjusted 
to operate when the current exceeded five times the 
normal. If the main burnt asunder before the cut- 
outs operated, the supply would not then be inter- 
rupted to any consumers. 

Presumably everyone will aimit that exoess-cur- 
rent cut-outs are necessary on electric light services 
where they enter consumers’ premises, but we think 
the majority of central station engineers will agree 
with Mr. Sayers, that they should not operate 
until the normal current has been exceeded by at 
least 300 per cent. Is it not possible that the num- 
ber of branch cut-outs at present used to comply 
with the fire insurance regalations might be reduced ? 
1% appears to us to be rather a question whether or 
not во many of these cut-outs do tend to reduce the 
risk of fires. Consumers who are repeatedly troubled 
by these branch fuses melting are apt to discover 
that a fuse replaced by a stout piece of copper wire 
gives them far less trouble. Now, if the connection 
to one of these short-cirouited fuses should work 
loose, it gets hot, the heat is transmitted to the cable 
and а smell of burning is the result. Of course, if 
no branch fuses were used, it would be advisable 
entirely to enclose the house wiring in some form of 
fire-proof conduit instead of in wood casing; but we 
are inclined to think this would be a preferable 
arrangement both for the prevention of interruptions 
to the supply and for the reduction of fire risks. 


The General Electric Company owed on January 
1, 1898, $1,389,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1898. The rate of interest is 7 per 
dont. per annum. Neither have any dividends been 
paid on its common stook since August, 1898, 


THE ELECTRO-CHEMICAL INDUSTRIES 
OF ENGLAND. 


— 


ARTICLE II. 


(Specially Contributed by Јони B. O. Kersnaw, F. I. C., 
London.) 


The British Aluminium Company's Works, Fuyers, 
Scotland.—This company sharea with the Acetylene 
Illuminating Company the only large water-power 
yet developed in the British Isles for electro chemical 
or eleotro-metallurgical operations. 

The company was formed iu 1895, with a nominal 
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work was commenced at Foyers in July, 1895, and 
the manufacture of aluminum at Foyers commenced 
in June, 1896. The power available at this spot has 
been gradually developed; the hydraulio engineering 
works and generating plant have been recently com- 
pleted, and 3,500 HP. is now produced at the turbine 
shafts for conversion into electrical energy, The 
current produced ia divided between the two manu. 
faotures carried on at tbis spot—aluminum and oal- 
oium carbide; but the writer has not been able to 
ascertain the proportion of tbe total power which 
bas been used for the aluminum manufacture. The 
process used is that of Herault, and differs from that 


View I.— TRE DEPosiTING VATS, WipNES Works, ENGLAND (BOLTON & Son's COPPER REFINERY). 


share capital of $1,440,000 of which $480,000 repre- 
sents shares issued to the vendors of the patent 
rights. There bave been two issues of debenture: 


of Hall, worked at Niagara by tbe Pittsburg Reduo- 
tion Company, only in unimportant details. There 
are five 10 feet turbines in position, each capable of 


View II.—GENERATING PLANT, WIDNES WoRKS, ENG., 300 Kw. (BOLTON & SON’S СОРРЕВ REFINERY). 


representing $480,000, and mortgages have been 
raised equal to $177,600, so that the total liabilities 
of the company are at present $2,097,600. The com- 
pany possesses a bauxite mine at Glenravel, Ireland; 
an alumina works at Larne Harbor, also in Ireland; 
a power plant and reduction works at Foyers, Soot- 
land; rolling mills at Milton, England, and a carbon 
factory at Greenock, Sootland. The construction 


developing 700 HP. with the 350 feet head of water 
under which they work. Tbe armatures of the 
dynamos are keyed on to the same vertical shaft; 
each weighs 14 tons. Three more sete of generating 
machinery are to be added to the present five; this 
addition will bring up the power available at Foyers 
to 5,600 HP. s 


The profits made since the commencement of man- 
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nisoture in June, 1896, bave enabled this company 
to pay dividends on its preference shares up to the 
end of 1896—5 per cent, for 1895 and 3} per cent. 
for 1896. 

. The views shown represent the depositing vats 
at the Widnes Works and the generating plant at 
Foyers. Further details concerning this manufao- 
ture will be found in the issue of ELECTRICITY for 
December 8, 1897. 

Messrs. Bolton d Sons Copper Refineries at Froghall, 
Staffordshire, and at. Widnes, Lancashire, England.— 
Some details of these refineries, the former of which 
is the largest in Europe, were published in the 
article upon Electrolytic Copper by the present 
writer in tbe issue of ELECTRICITY for November 
17, 1897. This firm possesses, in addition to its two 


in size to those used at Froghall. Belt-driving is 
resorted to (see View II); the capacity of the gener- 
ating plant is 300 Kk w.; 350 tons of copper per month 
can be deposited at this works, and the combined 
capacity of the two works is therefore 1,050 tons per 
month, ог 12,000 tons per annum. 


THE TEMPERATURE OF INCANDESCENT 
LAMPS. 


I have already desoribed f a purely electrical 


method of measuring the temperature of incandee- 
cent lampe, and more generally of апу radiating 
body whatever. This metbod consists in studying: 
(1) the variation in the resistance of the lamp as a 
function of the difference of potential at the termi- 
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VIXW III.— THE GENERATING PLANT, 3,500 HP. (BRITISH ALUMINIUM Co. 's WORKS, SCOTLAND). 


refineries, wire-drawing mills at Oakamoor and Bir- 
mingham, and rolling mills at St. Helens, and is the 
largeet producer of telegraph and telephone wires in 
the country. 

At Froghall there are four seta of Corliss valve 
triple expansion condensing engines working under 
150 lbs. steam pressure. These engines each drive 
two 75 Kw. dynamos of the Elwell-Parker type, and 
the total output of the generating plant is thus 600 
KW. Коре-гіғір is resorted to in this works, and 
neither the engines nor the dynamos сап be con- 
sidered of the best modern build and design. There 
are a large number of vate at Froghall worked in 
series of from 60 to 70 vats; 700 tons of copper per 
month is the maximum capacity of the plant, but a 
portion of 16 is used for otber depositing work. 

At Widnes there are two Galloway engines, each 
of whieh drives two Elwell-Parker dynamos similar 


nals; (2) the variation, as а function of the time, in 
the resistance of а lamp which is oooling. From 
this we can easily deduce the ourve of the watts 
radiated as a funotion of the time, and consequently 
the total number of joules or small calories given off 
by the lamp. The filament is then weighed, and 
from M. Violle’s formula: 

Q = .355 t + .00006 £ ji 
we deduce the temperature ¢ (assuming that the fila- 
ment is made of pure carbon). 

This method was applied, under my directions, 
by Messrs. Gindre and Fréauff-Ozeune, then pupils 
at the Eoole Supérieure d' Electrioité f; the first 
measurements were taken with the aid of an ampere- 


* Note presented to the Academie des Sciences, March 7, 
1898. From the Electrical Review, London. . 
See L’ Electricien, Vol. XII., . 823. 
The experiments were e at the Central Electrical 


Laboratory. 


meter and a voltmeter and presented no difficulty; 
the subsequent ones were more difficult; they were 
carried out in the following manner: 

A special interrupter enables the following opera- 


tions to be performed: 
1. At the time zefo, the current of the lamp ig 


broken. | | 

2. Immediately after, the lamp is introduced into 
an auxiliary cirouit including an acoumulator and a 
resistance box. . 

З. At the time t, an instantaneous contact brings 
the two terminals of the lamp into connection with 
the plates of a condenser. | oe 

4 This condenser is discharged throogh a ballistic 
galvanometer. These various operations are exe- 
outed by a slide which moves in a direotion parallel to 
itself be&ween two grooves; the intervals of time are 
measured by a tuning-fork which insoribes its vibra- 
tions on smoked paper; it is evident that at these 
high temperatures the oooling is very rapid, and that 
is is necessary to be able to measure accurately frao- 
tions of а second. A simple caloulation then enables 
us to find the resistance of the lamp at any given 
moment. 

The experiments were carried out on four lampe, 
A, B, C, D, of 65 volts and 10 candles. I will coall t 
tbe temperature, Ro tbe resistanoe of the lamp to the 
ordinary temperature, Е; its resistance to t^, p the 
weight of the filament expressed in milligrams, E 
tbe tension at the terminals. These are the results 
obtained : 


A 65 | 63 175 5з 1,720* 

B 65 5 35 170 54 105 

С 65 52 170 52 1.6309 

D 65 48 170 з 1,6209 
с S E 


We see that the results relating to the lampe B 
C, D are very similar; the lamp A, for some reason 
or other, gives a somewhat higher temperature. 

However this may be, the above results are of some 
impottanoe when we consider the differences in the 
fizures of the various writers that have treated this 
sahject. H. F. Weber, in fact, mentions these tem- 
peratures as hardly exceeding 1,300?, whereas M. le 
Chatelier gives 1,800°.* It will be seen that our 
results more nearly approximate to the latter esti- 
mate, especially as we have reason to think that our 
lampe were less over-run than those of M. le Chate- 
lier; these are the variations of resistance given by 
him: 


j^ une veu. um ч 
15° siès Goris AN w 
7000 .. : 
pooo . 5 66 
1,400? 000000 фооооо . е 57 


Re 
= was .49 for M. le Chatelier's lamps, whereas thís 


ваше ratio attained to .53 in our experimente; now, 
at this value .53 corresponds exactly to the tempera- 
ture of 1,600° in M. le Chatelier’s table, 

The principal cause of error in the above experi- 
ments lies in the light weight of the filament; it 
would be easy to remedy this by working with low 
voltage lamps. We сао, in fact, easily show that, 
with an equal lighting power, the weight of the fila- 
ment of a lamp varies in inverse proportion to the 
two-third power of the difference of potential at the 
terminals. 

From the above experiments we can deduce curves 
of the variation of the total radiation as a function 
of the temperature, but this question is too impor- 
tant to be entered upon here. | 


* Journal de Physique, 3d series, Vol. I., p. 208. 
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LEGAL NOTES. 

: " Я | кы Ж 
Some time ago the city of Atlanta, Ga., passed ап 
ordinanoe to regulate the rate of fare to be charged 
by the Atlanta Street Railway Company. The Old 
Colony Trust Company of Boston, as trustee for the 
bondholders, brought suit against the city of Atlanta 
seeking to enjoin the city from enforcing the order, 
olaiming that the ordinance was unconstitutional. 
The case was tried in the United States Circuit Court 
at Atlanta, aud а decision was given in favor of the 


Old Colony Trust Company aud against the consti- 
tutionality of the act. The city of Atlanta took an 
appeal. The Circuit Court of Appeals at New Or- 
leans has just sustained the decision of the Cironit 
Court at Atlanta, thereby establishing the fact that 
the city cannot by ordinance regulate rates of fares 
во аз to interfere with the profitable operation of thé 
road. The injunotion is perpetual. Е 


On the 25th ult., at Pittsburg, Pa., a verdict of 
$18,250 was given in favor of Alexander К. Todd, in. 
the damage suit brought by him against the Second 
Avenue Traction Company. The plaintiff was a 
baggage master in the employ of the Pittsburg, Ft. 
Wayne and Chicago Railway Company. The aoci- 
dent in which he was hurt ocourred April 8, 1897. 
A traction car in charge of a motorman and a 
dispateher -reached the railroad orossing and was 
s‘opped in order to allow a train that was coming 
along the Ft. Wayne tracks to pass. At that time 
the dispatcher of the trolley саг was examining the 
controller on the car, and when through with his 
examination, be is alleged to have turned to the 
motorman and saying: The car is all right. Turn 


on the power." The motorman, it was alleged, 
reached up and turned on the power and the car 
immediately shot forward, breaking through the 
safety gate of the railroad company, which bad been 
let down to warn all approaching vehicles and peo- 
ple, and crashed up into the rear car of the Ft. 
Wayne train, a baggage car in which Baggage Mas- 
ter Todd was etanding. The force of the blow 
crashed in the side of tbe train, and threw Todd, 
who was а very large, strong man and in perfect 
health, across the car against a steam register. Two 
of his ribs were broken olose to his spine, and 
he received internal ibjuries to the spine from 
which several physicians testified he will never re- 
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What is Going On in the Electrical World. 
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ds LIGHTING PLANTS. 


. Alaska —The Alaska Light & Power Company has in? 
stalled a first-class electric light plant at Skagway and 
the streets of that place are now so well illuminated 
that all the outside fun is visible. The company was 
organized at Tacoma, Wash., and the officers are: 
President, C. B. Hurley ; secretary and treasurer, Ches- 
ter Thorne ; general manager, W. G. Gaston. 


Algona, Іа. — Among contemplated improvements in 
this town during the present summer and fall, is the 
establishment of an electric lighting system. 


Baton Rouge, La.—A bill has been introduced in the 
Legislature to authorize the town of Ruston to issue 
bonds to the amount of $50,000 for electric lights, 
waterworks and astreet railway. 


Binghamton, N. Y.—The board of supervisors has 
passed a resolution authorizing the county treasurer to 
borrow $3,500 to be applied by the building committee 
to the purchase of electric light fixtures for the new 
Broome County Court house. 


Brooklyn, N. Y.—Bids were opened on the 31st ult. 
by Henry S. K-arney, Commissioner of Public Build- 
ings, Lighting & Supplies, for street lighting in the 
borough of Brooklyn. The lowest bidder was the 
Kings County Electric & Illuminating Company. Five 
bids were submitted by this concern, one for the entire 
borough aud four others for the sections. The prices 
were all the same, namely, 30 cents a night for each 
1.200 cp. arc lamp, 35 cents a night for each 2,000 
cp, are lamp, and 1j cents an hour an ampere for 
incandescent lights. "The other bidders were the 
Edisou Electric Iiluminating Company, the Citizens' 
Illuminating Company and the Mutual Electric Light 
Company. T : 
Covington, Va.—The Mayor may be addressed соп: 
cerning erection of an electric light plant. 


Denver, Col.—The Lafayette-Louisville Electric 
Company, recently incorporated, intends to introduce 
into the Northern Colorado coal fields a new plan for 


lighting the mines, substituting electric lamps for the 
dangerous and malodorous oil lamps now in use by the 
operators. i 


Des Moines, Ia.— The Leader“ says: It is gener- 
ally understood that the McCaskey & Holcomb Com- 
pany stands ready to commence work on its contract for 
the erection of the city lighting plant as soon as Judge 
Bishop rules on the motion to dissolve the injunction, 
provided the ruling is favorable to the city and without 
waiting an adjudication by the Supreme Court, Corre- 
spondence has been had to this effect and the contract- 
ors have said that if work is commenced the plant can 
be rushed through to completion this year.” 


Dubois, Pa.—The plant and franchise of the Dubois 
Electric’ Light, Power & Heat Company were sold at 
trustee’s sale on the 28th ult. for $5,000. 


Fenton, Mich.—The sale of the electric light plant 
for $7,000 by the receiver of the defunct State Bank, 
which included the plant among its assets, was contested 
by a large number of the depositors, who applied to the 
court forand obtained a hearing. While this was under 
way,a telegram from A.S. Hatch of Detroit, was re- 
ceived offering $7,600 for the plant. The court, Judge 
Wisner, then ordered that the plant be read vertised for 


sale, and that bids be received until June 29 next, to be Matone, N. 


opened in court the day, following. F. L. Thompson, 
the first buyer, will fight the action in the courts. ^ - 


Freeport, L. I.—The people of this village celebrated 
the introduction of electric light ^on the night of the 
28th ult. There was a grand parade of firemen and 
citizens and a fine display of fireworks The plant was 
constructed‘at a cost of $20,000. There aye 100 arc 
lights of 1,200 ср, pt Е 


Hammonton, №. J.—4 movement is on ѓофі to licht 
the Atlantic County Road from Hammopton to Egg 
Harbor by electricity. _ à 


Kaukauna, Wis.—At an adjourned meeting of the 


council the committee to which was referred the matter ` 


of electric street lighting made a unanimous report 
that the franchise let to the Kaukauna Electric Light 
Company, and for which they hold a ten-year contract 
to furnish arc lights, was null and 
that it had been illegally passed. 


* i 


Lexington, Ill.—The electric light plant, which has 
been in litigation for some time, has been sold by order 
of the court, Capt. F. J. Fitzwilliam and J. T. Roney, 
two of the original steckholders, bid in the property 
for $6,000. 22 


Los Angeles, Cal.— There is some agitation here in 
favor of putting in & municipal lighting plant, and the 
council is disposed do call an election for the purpose of 
ascertaining the sense of the people on the question. 


Louisburg, N. C.—The Louisburg electric light plant 


has been purchased by J. P. Winston who will place 
the same in operation. P 5 


for street lighting purposes. E 


Philadelpbia.—The ‘‘ Stockholder” says: Revival 
of the proposition to establish a municipal electric light- 
ing plant in Philadelphia is not regarded with special 
concern by tbe leading interests in the companies which 
now furnish the city with lights. As the lighting 


service at present furnished is quite satisfactory, and 


relatively reasonable in price compared with that of 
other cities, it is altogether probable that the project 
will be permitted quietly to expire in committee.“ 


West Superior, Wis.—A satisfactory understanding 
with the lighting company having been reached, the 
city has decided not to put in its own electric lighting 
plant. | . 


STREET RAILROADS. 


Baltimore, Md.—The car barn of the Baltimore Con- 
solidated Railway at Irvington was destroyed by fire on 
the 29th ult.; 130 cars were burned. The loss is about 
$260,000. 


Brooklyn, №. Y.—The passenger traffic of the trolley 
roads in this city on Memorial Day was the largest in 
the history of the various roads. The number of fares 
taken in aggregated over 1,000,000. The receipts on the 
Brooklyn Heights system amounted to $27,140 and they 
were correspondingly large on all the other roads. 


Doylestown, Pa.—The first railway car propelled by 
electricity that ever entered Doylestown within its 
more than a century of existence crossed the borough 
line Tuesday afternoon, May 24, 1898, and the Doyles- 
town '' Democrat" says the news of Admiral Sampson’s 
complete triumph over the Spanish fleet could not have 
created half the excitement in town as did the arrival 
of thetrolley car from Willow Grove." 


Dunellen, N. J.—The officials of the Brunswick Trac- 
tion Company are making preparationo for theextension 
of the branch from New Brunswick to Bound Brook, 
aud through the latter place to Dunellen. The con- 
tracts have been awarded and the work of construction 
will be commenced. It is believed that cars will be 
running over the new line before July 1. | 


3 a t | 

Elkhart, Ind.—J. J. Burns of Chicago has bought of 
Naugle, Holcombe & Co. of Chicago the franchise and 
right of way of the Elkhart, Goshen & Southern trolley 
line between here and Goshen, ten miles. Mr. Burns 
owns the electric railwaysin Goshen and Elkhart, and 
will build an interurban line this summer. 


Yoid, for the reason, 


tees, besides the officers, is composed Of A. 


* 


Fall River, Mass.— The consolidation of the Globe 
Street Railway and the Fall River Street Railway bas 
been accomplished and both roads are now operating 
under one management, that of the Globe Company. 


Frederick, Md.—The president and directors of. the 
Frederick, Thurmont & Northern Electric Road Com- 
pany have appointed a committee to draw up at once an 
estimate of the costs and expenditures of operating the 
road and an estimate of probable earnings. The route af 
the new road is from Frederick to the Pennsylvania 
State line, by way of Thurmont and Emmitsburg. The 
promoters, who are representative business шеп, decided 
to push forward the enterprise in order to have the 
road built as soon as possible. Col. L. V. Baughman is 
president of the.road. . A оу "eo 

Manchester, Ia.—The plans for the proposed electric 
railway from Manchester to Colesburg are nearly pers 
fected and there is а good prospect of its early construc- 
tion as the farmers along the route are taking great irf: 
terest in the prot and are subscribing for stock in it. 
The principal promoters of the road are J. H. Rafferty 
and L. S. Cass of Waterloo and J. H. Shields, formerly 
superintendent of the Chicago Great Western. 


Au electric street'railrogd" in Malone 
Seems practically assured. The village boatd of trus. 
tees has voted to grant the charter, and the company 
will be incorporated with a capital of $30,000. The 


. name of the corporation will be the Malone Electric 


Street Railway Company. The names of the directors 
are not made publie, but have been agreed upon. Four 
of them; will be residents of Malone. · 


Plymouth, Mi¢h.—The council has granted a fran- 
hise tothe Detroit, Plymouth & Northville Railway 

` Company to construct and operate an electric railway 
within the village. Itis expected that thd company 
will have cars running from Detroit by the 4th of July. 


Somerville, N. J.—Chancellor McGill, on the applica- 
tion of G. D. W. Vroom, counsel for the New York & 
Philadelphia Traction Company, has made an order 
vacating an injunction restraining the company from 

operating its line in Bridgewater township.! Since the 
granting of the injunction last fall,..the3 towoship 
authorities of Bridgewater have passed А ordinance 
ош the traction company to operate in the town- 
ship. 2 555 


Sycamore. III. A fifty-year franchise. fot"the princi- 
pal streets of this city has been granted to $he Geneva 
Lake, Sycamore & Southern Electric Railway Com- 
pany. The road, which was incorporated last January, 
runs from Geneva Lake, Wis., to Morris. Ill. The 
whole length of the road is 110 miles and it crosses ten 
other lines, hine of which lead to Chicago and one to 
Milwaukee. Right of way has been secured over the 
entire line and work will. it is said, statt at once. The 


. officers of the road are: President, James Branen ; sec- 
| Bor . retary, George B. Morris; treasurem George Brown: 

North Tonawanda, N. Y.—The board of aldermen - 

has provided for a special election Ko be held. hefe on 

the 17th inst. to vote on a proposition to raise $15,000 ud 


board of trus- 
. Bunker, 
John R. Kellogg and Emil Arnold, Woodstock; A. 
White and S. Baker, Sandwich; H. F. Jonég, Hebron; 
D. S. Brown, Geneva: P. T. Parkhurst, Loren Wood - 
ard and F. W. Patrick, Marengo; Edward Delana, 
Cortland. . * | 


Tiffin, O.—The greater part of the right of way has 
been secured for tbe Titlin, Fremont & Lakeside Elec- 
tric Railway, and work on the line will begin in а short 
time. The route adopted touches Fort Seneca and 
Old Fort, between Tithn and Fremont. 


Wichita, Kan.—The charter of the company organ- 
ized to rebuild the street railway has been declared 
forfeited by the city council. It is reported that another 
company is about to be formed to take the road in hand 
with money enough to complete it. А prominent citi 
zen says the new company will soon come before the 
city council and ask for a cbarter, and when they do 80 
they will have money ready to go right aliead to build 
their electric light plant and street railway." 


general manager, John B. Whalen. 


COMPANY MATTERS. 


Media, Pa.—The Media Electric Light, Heat & Power 
Company will on July 8 vote on the question ofa re- 
duction of the capital stock from $100,000 to $40,000. 


Pittsburg, Pa. A joint agreement of merger has been 
ratified by the stockholders of the Homestead & High- 
lands Street Railway Company, the Braddock & Home: 
stead Street Railway Company, and the Braddock & 
Duquesne Street Railway Company, under the. name 
of the Monongahela Street Kailway Company, The 
Monongahela Street Railway Company also ratified the, 
agreement. ; i 


Richmond, Va.—The Old Dominion Electrical Devel- 
opment & Power Compauy, R. Lancaster Williams pros 
ident, has published a notice changing the location of 
the principal осе of the company from the city of 
Richmond to the county of Norfolk. 


Vicksburg, Miss.—At the meeting ofthe stockholders 
of the Vicksburg Railroad, Power & Manufacturing 
Company, held on the 23d ult., the final organization 
under the State charter was made and the following 
ofticers and directors were elected for the ensuing year ; 
President, J. C. Shaffer of Chicago ; vice-president, e" 
cival Steele of Chicago; secretary, А Malvibil pel 
Vicksburg ; treasurer, B. W. Griffith, president : 
National Bank, Vicksburg ; directors: J. C. зза Si 
Percival Steele, F. S. Mordaunt, Jesse E. Roberts, 8. 
Hughes, A. Rose and В. W. Griffith. | 
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2 i ELECTRICIANS IN THE WAR. 


К Coi. George L. Gillespie of tbe Corps of Engineers and 
“Col. Eugene Griflin, recently made Colonel of the First 
Regiment uf Volunteer Eugineers, are sitting daily in 
the Army Building, New York, as a board to examine 
applicants for commission in the proposed brigade, 
‘Among those who heve successfully passed so far are Dr. 
Louis Duncan, professor ot. electrical engineering in 
Johns Hopkins University, well and favorably known 
in tbe electrical fraternity, and William Barclay Par- 
‚вопв, chief engineer of the Rapid Transit Commission, 
New York. Recruiting offices have been opened in New 
Vork at 335 Broadway, in Boston, Philadelphia, Balti- 
more, Norfolk, Richmond, Charleston and Savannah. 
The law under which the brigade will be recruited pro- 
vides that each regiment shall have 1,106 enlisted men. 
The non-commissioned officers and privates in the bri- 
gade will receive higher pay than those of similar rank 
in other branches of the service. The privates will re- 
ceive $18 a month; corporals, $24; sergeants, $40.80; 
quartermaster-sergeants and sergeant majors, $43.20. 


‚ Among the nominations sent to the Senate lust week 
were the following: First Regiment U. 8, Volunteer 
Eugineers - То he Majors: Louis Duncan of Maryland, 
James Dubose Ferguson, District of Columbia. 


About fifty men have enrolled st Denver, Col, for 
the volunteer engineering brigade at the office opened 
there under instructions from Col. Eugene Griffin. 


The Terre Haute, Ind., Express" says: Chief 
Electrician Abe Balsley ofthe Street Railway Company 
has received & communication from friends at Wash- 
ington asking him ‘to accept a position with the engi- 

‘peering regiment being recruited for the war. Mr. 


Balsley is offered the position of lieutenant and a salary . 


of $1,600 a year." 


PERSONAL AND MISCELLANEA. 


It was one of Mr. Gladstone's rules never to have as 
a member of his Ministry any director in a stock com- 
any -. 5 

Fbe Cincinnati Commercial Tribune" states that 
Hugo Diemer, of Diemer & Hebble, electrical contrac- 
tors, has accepted a position of responsibility with the 
Westinghouse Electric & Manufacturing Company, with 
headquarters at Atlanta, Ga. 


A correspondent states that though he has no statistics 
before him he feels safe in saying that more mica is used 
in the electrical business, by manufacturers of dynamos, 
motors and insulating devices, than by stove makers 
and wali paper manufacturers combined. 


~ Monroe S. Ross has resigned the position of chief en- 

gineer and electrician of the Woburn (Mass.) Electric 
Light & Power Company to accept the office of general 
superintendent of a large electrical establishment on 
Long Island Sound near New York State line. 


A Maryland paper states that the Cumberland Elec- 
tric Railway Compauy has made a start toward estab 
‘lishing a zoological garden at the Narrows Park, having 
placed there a cage each of monkeys and squirrels an'i 
&baboon." In these times a Weyler too would add 
much to the attractions of the garden. 


The steamship John Englis of the Maire Steamship 
Company has been purchased by the U. S. Government, 
and uuder the name of the Relief will be converted int. 
an hospital ship. There will bea large number of wards 
on the vessel, each fitted out with the latest electrical 
conveniences and improvements. There will be thor- 
-oughly equipped operating-rooms and 500 patients cau 
be accommodated in an emergency. More than twenty 
professional nurses aside from the regularly enlisted 
nurses will assist the corps of army surgeons and their 
assistants. There will bea sea water distilling plant, 
refrigerator and an apparatus for the manufacture of 
ice aud carbonated waters. The ship will carry a com- 
plete X-ray outfit, donated by the General Electric 
Company, which will be used to determine the location 
of bullets, etc., in the wounded. 


The announcement of the death of Lieut. Col. William 
R. King at Rock Island," says the N. V. Sun ro- 
called to the officers at Willets Point the stories that 
went the rounds four or five years ago about Col. King’s 
big cannon magnet. Col. King constructed a magnet at 
Willets Point by winding two cannon with wires heavily 
charged with electricity, which was probably the largest 
instrument of the kind ever made. It demonstrated 
nothing new and it was of no practical use. Some of 
Col. King’s inventions, notably his disappearing gun 
carriage, have been of great use, but this maguet was 
constructed merely as an interesting experiment. The 
yellow journal of the day, however, described this mag- 
net as powerful enough to draw iron bolts out of passing 
shipg when the electrical current was on full force. 
Starting with this statement the story of the big magnet 
made the rounds of the European papers, gaining 


strength asit traveled. It finally became a terrible in- 


strument of destruction devised by Yankee ingenuity, 
and according to one account of it, which appeared in а 
French paper, its power was во great that if a naval 
vessel approached within six miles of it her guns would 


- be torn from their fastenings and sent rushing toward 


the magnet. Col. King was a scientific man and he 
protested vigorously against these absurd exaggerations 
of his magnet, but it was impossible to stop the story 
until it had run its course.“ 


- . Dr., Johannes Horowitz, Vienna correspondont of the 


N. X.. Times,. in his.letter dated May 14 states that 
Jan Szczepanik, the inventor of the telectroscope already 
described in these columns, is now exhibiting a device 


at the Jubilee Exhibition in Vien 
with the laborious work of the designer in‘the textile 
industry. By utilizing photography for weaving pur- 
poses he can now in a single quarter of an hour accom- 
plish what it bas taken the designer months or even 
years to complete, according tothe size of tbe design. 
As is known, a design that is to be woven must first be 
resolved into squares. Now in the case of a large gobe- 
lin the designer has at present to fill up millions ofsuch 
little squares before it is possible to puncture the paste- 
board cards which are indispensable in the Jacquard 
loom. Szczepanik, however, totally abolishes the de- 
signer, and more than supplies his place by photograpby 
and electricity. At the Jubilee Exhibition,“ says De. 
Horowitz, only two gobelins woven by Szczepanik'g 
new loom will be shown. One of them contains Mark 
Twain’s portrait. For some time the great humorist 
has been giving the well-known Polish painter Henryk 
Rauchinger almost daily sittings for a portrait for the 
gobelin. The other day I visited the studio, and found 
the portrait nearly finished. It will be the best picture 
of Mark Twain ever painted. The second gobelin will 
contain the portrait of the Emperor Francis Joseph in 
his magnificent robes of state and surrounded by alle- 
gorical figures, and this portrait also will be from 
Rauchinger’s brush. The Court has lent the painter 
the valuable state robes. Szczepanik showed me small 
landscapes woven in silk. They are of wonderful 
beauty, and of course, exacter than anything manufac- 
tured from hand-made Jacquard cards. They have 
been made on his present small loom.“ | 


COMMERCIAL PARAGRAPHS, 


Gas and Gasoline Engines. 

The steadily increasing popularity of gas engines for 
driving machinery of all kinds, and for the propulsion of 
boats, has led the Mianus Electric Company, Mianus, 
Conn , to place upon the market an engine of this class. 
This machine is said to be peculiarly fitted to supply the 
demand for an engine excelling in economy, safety aud 


— 


durability. The illustration shown herewith is of a 2% 
нр. Palmer Stationary Gasoline Engine, of the two-cycle 
compression type, with an impulse at each revolution of 
the crank. The engine is provided witha fly-wheel gov- 
ernor, and is very compactly constructed. 

The Mianus Company builds also gas and gasoline en- 
gines of the four-cycle type, having an impulse every 
other revolution. It manufactures engines from one to six 
horse power, of both stationary and marine types, ard 
can supply the castings and working drawings for thel 
HP. and 24% HP. engines to those who wish to construct 
their own engines. The engines made by this company 
are readily adapted to the driving of dynamos for electric 
lighting, motor carriage work and the operation of print- 
ing presses. They occupy but little space and consume а 
minimum quantity of gas or gasoline. Е 


The Electric Appliance Company, Chicago, have re- 
cently closed a general Western agency arrangement for 
the celebrated Armorducté Interior Conduit. The Armor- 
duct is the latest product of the Armorite Interior Conduit 
Company, manufacturers of the well-known Armorite 


tube heavily enameled inside and outside by a special and 
exclusive process. The enamel placed on this tube gives 
& perfectly smooth interior with a coating which wil] 
withstand а temperature of 500 degrees. Bending and 
twisting the tube will not crack or break the coat of 
enamel. Further thao this, the enamel is absolutely proof 
against the action of cements or acids of алу description. 
The Electric Appliance Company undoubtedly have а very 
valuable specialty in their Armorduct and large sales may 


be safely prophesied. 


| Eleotrio Novelties and Supplies. 

We hereby call our readers’ attention to the advertise- 
ment of the '"8 & B" Electric Company, 70-74 Fulton street, 
New York, which appears in this issue. This well known 
concern manufactures electric novelties and supplies, of 
almost every description. They are probably the largest 
manufacturers of batteries in the country, and also handle 
large quantities of electrical toys. We cannot do better 
than quote the following paragraph from a pamphlet they 
have rezently gotten out: Our Little Doctor’ will cure 
the sick; our $15 phonograph will amuse the old and 
young; our trolley car or electric boat will attract. big 
crowds around your show-windows; our ‘Midget Dynamo’ 
will give you electric light and power; our small grenet 
battery will give you considerable pleasure; our motor 
castings will give you interesting work during idle minutes; 
our electric bicycle lamps will prove a boon to cyclers, 
and in fact any of the above will dispel! the blue feelings 
of the old and make the youngsters happy." 


` Handsome’ Catalogue. " 

We are in receipt of a handsome 24-page catalogue re- 
cently gotten out by the Billings & Spencer Company of 
Hartford, Conn., the well-known manufacturers of ma- 


chinists’ tools and drop forgings. This catalogue is fully 
i) ustrated and contains lucid descriptions of drop-forged 


24 HP. GASOLINE ENGINE. 


pure lake copper commutator segments, numerous types 
of segments being shown, with the angle of segment, 


weight, and chord for one inch radius. The method of 
manufacturing these drop-forged commutator segments 
has been greatly improved of late, and this well-known 
Hartford firm is now prepared to furnish segments un- 
equalled for uniformity and accuracy of gauge. These 
segments are manufactured under a United States patent 
dated November 6, 1888, and granted to Mr. C. E. Billings 
of Billings & Spencer Compauy. The rules and tables to 
be found in their 1828 catalogue, just issued, are extremely 
valuable and handy to bave, and for this reason, if no 
other, the catalogue should be in the hands of all those 


Interested in dynamo and motor construction. 


We are in receipt of an attractively gotten up pamphlet, 
containing some twenty pages of matter, from Stone & 
Webster, well-known electrical experts and engineers, 
located at 4 Post Office Square, Boston. This firm makes a 
specialty of examining and reporting upon electrical prop- 
erties for prospeetive investors, and the long list of prop. 
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erties ezamined by these gentlemen, as appears in the 
pamphlet, speaks well for their ability. 


INCORPORATIONS. 


The People's Light & Heat Company of Garland County, 
Ark. Capital stock, $25,000. President, L. D. Oooper; di- 


rectors: W. H. Perry, J. B. Wood, 8. Н. Sti ohn Q. 
Lonsdale and С. E. Harrell, мн 


The Lafayette-Louisville Electric Company, Lafayette, 
Col.—to operate in Boulder and Lafayette counties, Col. 
Capital stock, $20,000. Incorporators: H. E. Bocker. John 
Oarruthers aud James Simpson. 


The Heckert Light Company, Findlay, O. Capital stock, 
$10,000. Incorporators: Henry W. Seney, Charles K. 
кыны: Horton ©. Rorick, G. G. Fenneberg and Curtis 

; nson. тя 


The Ooplay, Е ypt & Ironton Street Кена Company, 
Соріау. Ра. Oapital stock, $60,0C0. President, Н. G. Horn; 
directors: Jilson J. Coleman, W. B. Olark, Morris L. 
Kauffman and J. G. Meyle. 


The Citizens’ Electric Light Company, Xenis, O —to 
operate a light, heat and power plant in Xenia. Capital 
stock, $10,000. Incorporators: l. W. Newcomer, W. S 


Fawcet, W. R. Baker, A. J. Chatfield, J. B. Lewis and 
Harry L. Canfield. 


The Sheffield Electric Light Company, Sheffield, III. 
Oapital stock, $9,000. Incorporators: T. Sprague, B. F. 
Dewey And W. E. Jones. 


the North Shore Interurban Railway Company, € hicago, 
has certified to a change of name to the Chicago & Milwau- 
Кее Electric Railway Company, апа to an increase of capi- 
tal stock from 3840, (00 to $1,002,000. 


The Howard Electric Company, Chicago—to manufac- 
ture electrical appliances. Capital stock, $25,000. Incor- 
ra tors: Robert Greer, William Greer and James Н. 
arker. 


ELECTRICAL PATENT RECORD. 


LETTERS PAIENT ISSUED MAY 31, 1898. 


£&LECTRIO RAILWAYS AND RAILWAY APPLIANCES. 


601,729. Elevated Electric Car-Line. Joe H. Oooley, Paris, 
Tex. Filed Aug. 13, 1897. 

601,747. Electric-Ratiway. John H. Guest, Boston, Mass., 
assignor to Linus M. Child, Edgar О. Achorn, R Sher- 
mean York and William L. Whitcomb, same place, and 
Charles H. Moore, Springfleld. Vt. 

604,866. Signal for Electric Railways. William H. Jordan, 
Brooklyn, N. Y. Filed Feb. 16, 1897. 

604,911. Electric Railway. Frederick D. Sweet, Elyria, 
Ohio. Filed Nov. 4, 1897. 

601,968. Automatic Current-Distributer for Electric Rail- 
ways. Jean Claret and Olivier Vuilleumier, Paris, 
France. Filed May 4, 1897. 

605,036. Third-Rail Underground Electrie- Railway Bys- 
tem. Louis E. Walkins, Springfleld, Mass., assiguor of 
one-half to Francke W. Dickinson, same place. Filed 
Aug. 21, 1897. | 

601,910. Oar-Fender. George O. Spencer, Manchester, N. 
H. Filed Jan. 4, 1897. 

604,944. Street-Car Fender. George H. Smith, Lowell, 
Mass. Filed Jan. 12, 1898. 


ELECTRIC LIGHT8 AND APPLIANCES, 


601,49. Rheostat for Electric Lamps. Reinhold H. Wap. 
pler aud Frederick H. Wappler, New York City. Filed 
Sept. 20, 1897. 

605.026. Globe for Incandescent Lamps. Victor de Spru- 

'ner-Mertz, Brussels, Be'gium. Filed Nov. 18, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


604.812. Electric Motor or Dynamo. Andrew L. Riker 
"New York City. Filed Nov. 24, 1897. | 

604.843. Former for Winding Armature-Coils. Andrew 
"LD. Riker, New York City. Filed Nov. 19, 1897. 


MISCELLANEOUS. | 
2. Electrical Signalin System and Apparatus. 
604, кет F. Banks, Milford, Conn., assignor to the 


National Electrical Manufacturing Company, same 
lace. Filed Oct. 1, 1896. 

601,277). Pneumatic Attachment for 
"William J. Lieb, Pratt, Minn. Filed April 15, 1897. 

604.871. Safety Device for Electric Carriages, Reginald 
"Т. D. Brougham nnd Walter C. Bersey, London, Eng- 
land, assignors to the Electrical Vehicle Company, Lim- 
ited, same place. Filed Dec. 18, 1897. 

605.018. Switching Device and Circuit Arrangement for 
' Rlectrically-t ropelled Vehicles. Emil B. W. Reichel, 
Berlin, Germany, assignor to the Siemens & Halske 
Electric Oompany of America, Ohicago, Ili. Filed 

. 10, 1898. 

08. Electric Switch for Use With Electrically-Pro- 
pelled Vehicles or Locomotives, etc. Albion T. Snell 
and Charles E. Grove, London, England, assignors of 
one-third to Arnold Frank Hills, same place, Filed 

Oct. 5,1897. 

DESIGNS. 

. Insulator-Plate. William B. McDonald, Chicago, 

25,9 . Filed Dec. 18, 1896. 


28.744. Plug for Electrica! Purposes. Hiram Percy Maxim, 
Hartford, Conn. Filed April 9, 1898. 


The General Electrio Company owed on January 
1, 1898, $1,339,380 acoumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1898. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
en its common stock since August, 1893. 


Filed Oct. 20. 1896. © 


Telegraph-Keys. . 


TELEPHONE AND TELEGRAPH. 


Н. С. Fischer, who bas just retired from his position as 

comptroller of the central telegraph office in London, says 
he hasa lively recollection, when superintendent of the 
foreign department, of the tremendous excitement in Eng. 
land at certain momentous crises in the American civil 
war. It was in those days looked upon asa piece of ex- 
ceptional enterprise that several of the newspapers, in 
order to be the first to obtain news from America, hired 
tenders to intercept the mail steamers when approaching 
Cork barbor. Then would follow a race to be first at the 
Roches Point telegraph office, whence the messages were 
telegraphed to the old foreign gallery, and subsequently 
sent out, sheet by sbeet, for publication in the special 
editions of the London papers. This was of course before 
the laying of the first Atlantic cable. The war ended in 
April, 1865, while the laying of the first Atlantic cable waa 
not completed until July 28, 1866. The first cabling done 
over the line was somewhat expensive, $100 being charged 
for twenty words. This rate was reduced about three 
months afterward to $50 for twenty words, and the follow- 
ing year it was looked upon as comparatively cheap ca- 
bling that a man could send ten words for §26. That was 
thirty yearsago. Therate is now 2б cents a word. 


In regard to ocean cable laying, Mr. Herbert Laws W. bb 
of the New York Telephone Company, who has bad sev- 
eral years’ experience in the business, says it is a difficult 
and delicate work and success is not always assured by the 
best appliances. In a talk with a newspaper represeuta- 
tive a few days ago, Mr. Webb said: " When we put in 
the cable between Cadiz and the Cape Verde Islands the 
preliminary surveys were not very good, and we had todo 
most of the surveying over again. Even then when we 
actually put the cable down we found a submarine 
mountain previously overlooked, which rose from a depth 
of some 2,000 fathoms to less than forty fathoms of the 
surface, a place where а vessel could aetually anchor in 
mid ocean! These submarine mountains are one of the 
greatest obstacles to successful cable laying. The line is 


paid out rapidly as it ascends the mountain and falls in 


festoons and loops when it passes the summit. I remem- 
ber in one case, whicb occurred on the west coast of 
South America, after operating satisfactorily for a time 
the cable failed. Afteran extensive investigation it was 
discovered that a wbale had fouled one of these festoons, 


vnd in the effort to extricate itself had not only loat its life 


but had succeeded in wrapping about itself many hundied 


feet of the cable." 


William А. Eddy, who has given much time in the last 
few years to experiments with kites, has discovered that 
they can be utilized to advantage іп war. At Bayonne, 
N. J., a few days ago, Mr. Eddy sent up two kites, each 
seven feet in diameter, and one four feet in diameter, iu 


tandem, piano wire being used. To the piano wire was 


made fast a thin copper wire, the free end of which was 
allowed to trail. Asthe kitesascending raised the point of 
contact higher into the air and fuither fcom the starting 
point, the copper wire trailed out over trees, houses and 
barns toward the Kill von Kull, the end of it finally rest- 
ing on the Jersey shore, where it was secured by Dr. W. H. 
Mitchell, who was assist'ng Mr. Eddy in his experiments, 
To the wire Dr. Mitchell attached a telephone similar to 
those used in the field. A similar instrument was attached 
to the kite wire at Mr. Eddy's house, a mile or so away on 
the base line. Conversation was then had between Dr. 
Mitchell and Mr. Каду, the communication being perfect, 
Mr. Eddy claims that this demonstrates that kites can be 
tised to carry wires for field telephoning in times of war. 


"Telegraph operators," says the N. Y. Commercial, 
" have good cause to bless the obstinacy and ignorance of 
the Spaniards who forced us into the present war. Sucha 
boom has been given to the telegraph business that an idle 
operator could not be found with a searchlight. Even 
superannuated knights of the key are coming out of their 
retirement in response tothe great demand for tbe ser- 
vices of telegraphists. The primary reason is that the 
Government requires a small army of operators, and ns 
good wages are paid and the prospects of relief from the 
monotony of routine work in the cities are alluring, there 
has been a rush of skilled men to the front and vacancies 
have been made in the home ranks that give work to every 
one of the stay-at-homes. Another reason for the de- 
mand for operators is that the business of the telegraph 
companies has been vastly increased by the war condi- 
tlons.“ 


The farmers of Washington Valley, New Jersey, whose 
farms are all enclosed by wire fences, have concluded to 
utilize the fences for telephone purposes. The plan has 
proved successful in a southern section of the State, An 
expert electrician will be secured to put the connecting 
wires in place, which can be done ina few days. The 
farmers intend to operate one line until they see how it 
works, and in case the line is a success the valley will soon 
be a network of telephone wire fences. 


President H. Samson of the Home Telephone Company, 
Pitteburg, Pa., was given а hearing by the committee on 
corporations on the 27th ult., in regard toan extension o і 
the time set in the franchise granted the company. He 
said the delays that had occurred were due to contending 
stockholders outside the city who prevented the work 
moving on with any celerity. Pitisburgers were now, he 
said, ready to go ahead with it with $100,000 back of them. 
W. J. Rhulandt, James Piatt and J. M. Heasley were ap- 
pointed a committee to consider the new ordinance pre 
pared by the Home Company. 


There is little danger of any Government secrets regard- 
ing war movements leaking from the wires that stretch 
across the country from Florida to California, The teleg- 
raphers, from the bighest official to the most subordinate 
operator, are under the strictest kind of orders not to talk 
of or discuss in any way for publication anything pertain- 
ing to the conflict with Spain. The instructions are just 
the same as governed the service during the civil war. 


The Bell Telephone instrument statement for the month 
ended May 20 shows: Gross output, 82,41; returned, 
11,948; net output, 20,493. The gross output for the same 
montb in 1897 was 20,598; returned, 8,452; net output, 


12,146. From December 20, 1897, to May 20, 1898, the gross 


output was 142,362; returned, €3,645; net output, 78,717. 


The total outstanding at the latter date was 997,788. The 


total outstanding May 20 in 1897 was 881,574, in 1896 187,006, 
in 1895 618,629, 


At a recent meeting of the stockholders of the Citisens 
Telephone Company at St. Joseph, Mo., Edward 8. 
Newell was elected а director and treasurer of the com-. 
pany to act in the stead of Robert Frazer, who has retired 
from the company. Toe condition of the affairs of the 
company is all that could be desired, and the volume of 
business done is very satisfactory. It is expected that 
the success of the past will be greatly exceeded in the 
future, as new subscribers are being added to the list con- 
stantly. 


The cash bond of $5,000 given by the Mississippi Valley 
Telephone Company to the council at St. Paul, Minn., as 
an assurance of its good faith in securing its franchise, 
has been returned tothe company, who have furnished a 
surety bond of $25,000. 


R. B. Rood, who bas been resident manager of the Bell 
Telephone Company in Richmond, Va., for a number of 
years, has resigned his position. The Richmond Times 
says of Mr. Rood that he was a bard worker and rose to 
the position which һе bas resigned from the ranks, and 
predicts that there isa greater future ahead of him. 


The U.S. Senate on Wednesday last in discussing the 
War Revenue bill agreed to the committee amendment for 
a stamp tax on bills of lading, telephone and telegraph 
messag: s, etc. 


J. W. Shugart, superintendent of construction, and a 
gang of men have just finished stretching the wire on the 
telephone line from Round Mountain, Blanco county, 
Tex., to Llano. 


At Chattanooga, Tenn., the two telephone ordinances 
known as the Coleman and Helvin ordinances have been 
referred to new committees for report. 


The new telephone system in Seaford, Del., is now in 
operation and in a short time will be connected witb 
those of the other towns on the peninsula. 


The Detroit Telephone Company has offered to put 
'phones ia Windsor, Can., for half the price paid for Bell 
phones. 


A war balloon, witb all the accessories of telegrapbs, 
telephones, etc., has arrived at Tampa, Fla., and drill in its 
use will be held at once. 


New Companies Inoorporated. 


The Billings & Musselshell Telephone Company, Helena, 
Mont. Capital stock, $5,000. Incorporators: Ohristian 
Yegen, L. L. Moffett, George Spencer and George W. 
Hondle. 


The Fergus Falls Telephone Company, Fergus Falls, 
Minn. Capital stock, $15,000. 


The Easton Telephone Company, Easton, Pa.—to con 
struct lines in Lebigh and Northampton counties, Ps. 
Capital stock, $1,000. Directors: E. L. Reinhold, Marietta; 
William Coyle and George F. Coffin, Easton. 


The Hamlin- Huntington Telephone Company, Hamlin, 
Lincoln county, W. Va.—to erect and maintain telephone 
lines. Capital stock, $10,000. Incorporators: R. B. Wilson, 
O. W. May, R. Sweetland, J. D. Porter, В. B. Curry, J. 8. 
Sweetland, W. W. Baker, all of Hamlin, and J. А. Holly 
of Charleston. 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Mumcraicrry from а variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 


a favor to have brought to their attention any inaccuracies readers may discover in these columns. 
Abbreviations : crt. indb., certificate of indebteduess: coll., collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 


paid; pfd., preferred; mtg.. mortgage; tr., trust; A., annually; S., semi-annually ; 


* 


extension; gen., general; g. gold; guar., guaranteed; inc., income; imp., improvement; ро 
Q., quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. and Aug. M. & S., May and Sept.: J. & D., July and Dec.; J. & J., Jan. and June, 


STOCKS, 


PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 
Capital Stock. Capital Stock. 
EE - ———| Bate and Date ot —̃ —k— [ Bate and Date of 
КАЙЕ. l'ar Authorz'd| Issucd. Lest Div. Bld. Asked. YAME. |PariAuthorz'd( Issued. Last Div. Bid. |Asked 
June 8. | Hartford Conn.- June 3: | 

Albany. N Y. | Hartford Street Ry. Оо........ . . 10034. 000. 000 §200,000/8 & S., Jan., 8. |140 | = 

Albany Ry. Goo 8 100 2,000,000 $1,750,000 E Feb. '98. 142%, 1157 Hartford & Weat rtford RR ..... * 247. 66669 599 „ oe oo 

Troy Oity Railway Coo . . 100 2,000,000} 2,000,000}! & 9, Dec 10, 97 | 66 68 

Traction Oo. (Saratoga) . 100 50,000 50,000 ND HEN s .X |Holyoke Mass.—June 8: nam . 

гоог еее 9 oe a LET е 

Allentown, Pa-—June 3: Holyoke Street Ку. Oo...... 100 400,00018 % n 

Allentown & Lehigh Val. Trac. Оо 4,000,000] 1,500,000] ............ -. | 15 (Hoboken, N. J.—June 3. Кра РОТЕ ИРТ T0 

PE XI * 1 * е = 

Bridgeport, Conn—June в: North Hudson Oo. (N. J.) Ry. Co ‚250 ‚000, * 

Bridgeport Traction Co.............| 100| 2,000,000) 2,000,000|1 & Aug., '97. 45 | во |jIndlanapolis, Ind -June з 5.000.000] 5.000.000 24 | 25 

Baltimore, Md.-June з: Citizens’ Passenger Hy.......... Mà 1900, , 

Baltimore Oity Passenger Ry. CO. . 25 6 000.000 2. 500.000 5 % S., July 2, '97 | 71 72 [Lancaster, Pa.— June 3. 

a Baltimore Consolidated Ry. Со .... 25 10,000, 000 9, 177.000 2 % 8 , Jan. 15, 98 23½ 251. Pennsylvania Traction Oo......... | 10C| 10,000,000} 9. 900,00 .................. oe өө 

Central Ry. Co. of Baltimore City.. 50 800,000 800, 000 6 % А. Dec., 1897. 80 82% Lancaster & Col. Electric Ry wee Wee n оло. оо 1 0909000000009 00909 °° өө 

Boston. Mass.—June 3: West End Street Rallway.......... 

New England Street N. P 25 6,000,000! 1,081,925/1 & Q., Jan. 18, 97. ... Louisville, Ky.— June 3: 

North Shore Traction Go. . . com. 100 4.000.000 4,000,000] 10 13 [Loulsville Ryu . com.] 100 4,000, 8,500,000 280 X., Oct., 97. |30 | 35 

North Shore Traction Co........ pfd. 100! 2.000.000] 2. 000.0006 % 8., A. & O. 72 | 75 [Louisville Růàyy.. 5 3% pial 100 2,500, 2.500, 000 2% % B., Oct. 1, 97. 87 9⁴ 

b West End Street Ry. Co com.] 50 10,000,000] 9,085,000 1 % 8., Oct., 7. 8334| 81%, 

b Went Find Street Rv. Co...8 $ рѓа. KO; а 400. 6, 400, 0004 % 8S., Oct. 1, 97. |10: | 103% Minneapolis. Minn.- June 3. 

Boston Elevated R. R..... . . 100 10,000,000 68% 63'4 Twin City Rapid Transit. . com.] 100 11000, 15:010 000 UI 14 155 

т й с .| -..] 8,000, ‘ Jan., 98. oe 

Brooklyn N. Y.—June 3: win City Rapid Ттапвіё....7 % рѓа , 4 , 

Brooklyn City & Newtown Ry...... 100! 2,000,000! 1 928.400|2 & Feb. 1, 1898. |185 | .. Montreal, Canada.—June 3 

Brooklyn Kap. Transit Oo., tr certf. 100 20,000,000| 20,0 0, 00 oo 4175) 42 Montreal Street Ry. Co. 500 4,000,000] 4,000,0008 % S., M. а N. 23 | 253 
Brooklyn Heights Railroad......|.... 200,000| 200.0000 ·U[U[U f¼S T - Toronto Street Ry. Co.... ..........| 100; 6,000.000) 6,000,000 1% % B., J. & J. 97 97% 
Brooklyn Ойу RR... кпаг) 100 12,000,000, 12.000, 000 25 % Q., Jan., 98.205 207 
Brooklyn, Queens Co. & Sub. RR... 2,000 000! 2,000,000) ............ ee wa Memp his, Tenn.—June 8: 

Ooney Island & Brooklyn RR....... 100| 1,000,000! 1.000. 0001 % & Oct. J,'97. 140 Memphis Street Railway Со........... 100 500,000] 6000, O00 е. 16 ec 

Kinga County Elevated..............]....| 4,750,000| 4,750,000) ?· . . Qu Sn 

Kings County Traction Co..........| 100; 4,500,000) 4. 500.000 3% July 26, 97 46 17 New Haven, Conn.- June 3: 

Nassau Electric Railroad .............]...... 6,000,009| 6.000,00 ũ MU. " 374 Fair Haven & Westville RR... 25 1,500,000| 900, 0004 % S., Sept. "7 60 
fAtlantic Avenue Railroad....... 50 2, 00,000 2,000,000) ........ v ps oe - New Haven Street Railway Co. 100 1,250,000] 1. 000.000 2 % A., July '96 80 
oBrooklyn, В & W. E. Railroed..|,....| 1,000,000] 1, 000, 00000... 74 | 80 New Haven & Centerville..........| 100] 700,000]  800,000| ......-..... gals 101-8 

Buffalo, N. Y.- June з: inchester Avenue RR.............| 25| 1,000,000| 600,000 . 

Buffalo & Niagara Falls Elec. Ry... . 100] 1. 250.000 1. 250, 000 ............ 58 | € [New Orleans, La.—June 8: 

eBuffalo Railway Oo................| 100| 6,000,000) 5,370,500|1 % Q. Dec.,'97. 797% 81% Canal & Claiborne RR. Oo..........| 40}  240.000| 240,000 пратат a” um ie 

. ew Orleans & Carrollton RR......| 100) 1,200,000| 1,200,000 „Jan., 9 d 

Columbus O.—June 8: : New Orleans Traction Co......com.| 100) 5,000,000] 5,000,000] .................. 2% 

Oolumbus Street Railroad...........| 100| 8,000,000} 8,000,000] 5 Q., Feb., 98. |48 | 50 [New Orleans Traction Co.......pfd. 100) 2,500,000] 2,500,000 ............ 5 7 

Oolumbus Oentra: Street Railroad. . 100) 1,500,000} 1,500,000] ............ “+ aCrescent СВЕ. e guar.| 100) 2.000.000 2.000.003 М ^ ? Dan 98, 51 “ 

Е | bNew Or. Cit Lake RR....guar.| 100 2,000,000) 2,000,0004 % S., Jan., 98. 

Chapleston, S. C.—J une 3: Orleana Railroad. о . —.—. 50 000,000 400 00015 26., June, 94. [16 | 17 

Oharleston City Ry. Co. 50 100 000! 100.0003 % 8., Jan., 97 we St. Charles Street Raillway..........| 50| 1,000,000) 1, 000, 000 1% &. Jan., 98. 684| U% 

Enterprise City RR. Oo * 996665 6 25 1.000.000 ,000 is 2:526 9a 7 є өө oe 

уан: ш. New YopkK—June 8: 
r е ; x Central Crosstown RR... ..........| 100| 600,000) 600.000 2/4 % NJ. 97, 200 | а. 
cago y . eese „ 10012 2.000.000 ; Dec. 81, 97. 250 e Christopher & 10+һ Sts. RR. guar. 100 650,000 50, $ , Jan., . 

Ohicago & South Side R. T. RR..... 100: 10 82 00 10. T, 8 ͥ ⁰ ò Ii... . | .. Dry Dock, E. Brdw’y & Battery RR. 100 1,200,000 1,200,000 154 % G., Feb., 98 |15 | 195 

Lake Street Elevated RR............ 100, 10.000.000 10, 000.000 Wwe 1275] 1814 Metropolitan Street Ry. Co...... . | 100; 80,000,000 80,000,000, 1 4 * Q., Jan., 98. |158 157 

3 West Side Elev. Ry. . 100, 15,000,000 15, (00, 0000 arene: ә 8% || eBleecker St. & Fulton Fy.Ry.guar| 100 900,000 900,000% % A. July,'97. | 82 „8% 

Met. West Side КІ. const. atk........ 100! 15.000.000 2,500, 00 ũ ¶ũ ů-ʃ —— = fBroadway & Seventh Ave...guar.| 100 2,100,000) 2,100,000 2% % Q., Oct., 97. [А5 | 212 

North Chicago Street RR............| 100; 10.000.000 8.600.000 % Q., Jan., 98. 19935 200 gCen.Park,N.&E. Rivers RR. guar 100 1,800,000) 1,800,000 2% % Q., Jan, 98. |170 | 1#0 

ANorth Chicago City RR..... idis es 100 500.000 249.0000 aah - - hEightb Avenue RR... | 100) 1,000,000 1.000.000 E oes 800 | 825 

South Chicago City Railway........ 100| 2.000.000. 1,603,200) ........ TEM Di I i42d St. & Grand St. Ferry RR.guar| 100 750,000 748,000 44 % Q., Feb., ’£8. 820 | 867 

West Chieago 8t. RR. Co TIPP 100 20 000.000 18, 189,000 КА % Q.. Feb, 98 93 91% jNinth Avenue HKI. . guar. 100 800,000 800,000 969699 өз» ө 192 194 
iChicago West Div. Ry....... &UAr.|... | | 250.00 621.9005 % vei ví kSixth Avenue RR............guar| 100 2. 000, 000 2,000,000) .....-.... 200 | 210 
Chicago Passenger Ry.......guar.| 100 2.000. 000 2, 000, 00005 & 8. E xs [Twenty-third St. R. R. Co..guar. 100 600,000) 600.000 4% % Q. Feb.. 98. 5!0 | .. 

June 8 ка Second Avenue RR. J 100! 2,500,000} 1,862,000 274 Q., Jan., . |168 | 171 

Cineinnati, Ohlo.—June 8]. Third Avenue RR... 100 12,000,000} 10.000. 0002 % Q., Feb., 98. |178 | 180 

Olocinnati Inc. Plane Ry... . . . com. 50 1,000,000] 575.000] ............ e 20 12d St., Manhatv'le & St. Nich. Av 100 2,500,000} 2.500. 00 ( . . . . . ... 57 60 

Olncinnati [nc Plane Hy........pfd. 50 150.000 150,000 214 %., Feb., '98, d 75 *Union (Huckleberry) Ry. ........| 100| 2,000,000| 2, 000, O0 .. . 176 | A0 

Olncinnati, Newport & Ооу. St. Ry. 100! 4.000.000! 3,500,000] r—Z· 25 

lOincinnati Street Ry. Co............ 50 18.000.000 14,000,000, 154 % Q., Jan., 98. 1124 118 Newapk N. J.—June 3: NS 
Mt. Adams & Eden Park Inc. Ry. 50 2.500.000} 2,200,000 13 * Q., Jan., 98. va Consolidated Traction Co. of N. J...| 100, 15,000,000! 15, 000.00 . 4.5%) 48 

Ohi —Ju e 3: i x Newark Passenger Ry ооооооо —— 100 6,000,000, 6,000,000 S, -. hs Sy 

. 935 a ds : alan wits p nRapid Transit Street Ry.........| 100| 504,000 504.000 11% % A. 180 | 190 
cron, Я v, Blec. —— I 1.000,000:34 % Jan., = і 

Oleveland City Ry............. — 193 18 7,600. 000 4 %., Uct., 97 55 60 Pittsburg, Pa.—June 8: 

Cleveland Electric % даза кууз 100 12.000.000 12.000.000 44 x Q., Oct., '97 50 53 Allegheny Traction G ican: eee 50 500,000 500,000 еоооообооео о о ee 46 

ы, ’ oConsolidated Traction Oo....com.| 50 15,000,000; 18, 000, 000 2 €, Jan., 98. os 1434 
Detroit, Mich.—June 3: Consolidated Traction Oo......pfd.| 50 15,000,000) 18,000,000/8 X, May, '97. 4574] 46 
Detroit Citizens’ Street Ry..... . 100] 2.000.000. 1,250,000] ............ 100%] .. pCentra] Traction OOo. ‘tenes 50 1,500,000 [000,000: „ vid Мр 
Fe. Wayne & Belle Isle Ry.......... 100 "400 000 400,000'5 % July, 98. 175 m gCitizens’ Traction Oo...... .. 50| 8,000,000 88908905 % A. 
Rapid 1 тарсо erect ove 626 2 „2 „6 „ „4 бев о 250 000 250,000 62 5 2 56 oos ee 100 rDuquesne Traction Oo. 50 8,000,000 ,000,000'6 % A bai 
Detroit Electric Railway....... И aks 1.000.000 1,000,000] ............ D d sPittsburg Traction Co.......... .. 50| 2,500,000| 1,900,0008 X, Aug., 98. bs 
Wyandotte & Detroit River Ry... jóo| 250.000 200,000 .. 100 |110 Bed ral St. & Pleasant Valley Ry..| 25 1,400.000| 1,400,000 2% &. Jan., 98 2% .. 

’ Pgh., Allegheny & Man. Trac. Co. . 50) 8,000,700 [2,994,839 2 %, Aug., 95. Va Me 

Dayton Q.—June 3: Р tteourg & Birmingham Trac. Ry.“ 25 8,000,000) 8,000,000 % %, Jan., '96. s 1834 
City Railway Co . . com. 100 1.500.000 1,470,6001% % Q., Jan. 1. 98. 100 | 102 Pittsburg & West End Ry...........| 50) 1.500. 000 1. 500. 000 % A., June 80, 7 А 
Oity Railway Co . . pfd. 100 600.000 600.000 154 & C., Jan. I, 98 1140 | 145 Second Avenue Traction Co. -m. 4,000,000] 14, 000. 000 . .. .. ...... eje 
People’s Street Rallway.............| © | 1.100.000 . | „ 100 de Suburban Rapid Transit Co......... 800,000] 200,000] ............ .. .- 


$ Unlisted. f Ex div. 
a Consolidation of Baltimore Traction Company and Citv & Suburban Railway Company. 


Oompeuy cuutruls Utfizens' Kaliway, Nori Baltimore Passenger Rallway, Baltimore 
& Curtis Bay Street Railway, Baltimore & Powhatan Bailway, Pimlico & Pikesville Railway 
and Wallbrook. Gwynn Oak & Powhatan Railway and Park. 

b Leased to Borton E:evated Railroad Company. 

e Owned by Brooklyn Rapid ‘Transit Ooimmpan v. 

d Leased to Brooklyn Heights Railroad. Co., which guarantees 10 9 on capital stock. 

e Stock owned by Brooklyn Rapid Transit Company: road operated by Brooklyn Hts. Co. 

Stock owned by Kings County Traction Company; road leased to Nassau Electric HE 

Owned by Atlantic Ave. RR. and leased to Nasasu aygtem. 

{ о per share on outstanding capital paid as rental by lessee—West Chicago 8%. RR. Co.; 
по) of stock owned by North Chicago Street Railroad Company. 

i Controls by lease Ohicago West Division Railway, Ohicago Passenger Railway, and 
West Obicago Street Railroad Tunnel Company. 

{ 88 % per annum paid on outstanding capital as rental by lessee—North Ohicago Street 
Ball Compenyi $625,100 of stock owned by West Chicago Street Railroad Company. 

hb Majority o owned by Ohicago West Division Railway Company; б & on $1,000, 
009 элек guaranteed UL LM Ohicago Street Railroad donor lessee. 

i Cincinnati 9, Ry. bas purebased the Mt. A. & Bden road, assuming ite bonds: 


* Unlisted. f Full paid. | Outstanding. t Ex div. 

a Leased to New Orleans Traction Company at 6 X on stock, 

b Leased to New Orleans Traction Company at 8 & on stock. 

c Leased to Central Orosstown Rail at $ % on stock and interest on bonds. 

d Operating the former Met. Trac. system, that corporation having become extinct. 

e Leased to 28d Street Ry. for 99 years; lease aasigned to Metropolitan Street Ry. 

f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway. 
Leaseo w Metropolitan Street Railway at8 & on stock until Oct. 1, 1897; thereafter 9 % 

f Leaseo to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum 

í Leased to Metropolitan Street Railway for 18 & on stock. 

j Leased to Met. St. Ry. for 99 years from April 20, 1892; € & first d years, 8 & thereafter 

k Leased to Metropolitan Street Railway for $145,000 per annum. 

| Leased to Metropolitan Street Railway for 18 рег сеці. on capital stock. 

т Controlled uy Third Avenue Railroad by purchase. 

n Dividends of 1% % yearly guaranteed by Consolidated Traction Company: 

o Controls by lease the Alleg'ny, Cent., Citisens, Duquesne, FurtPittand Pitte’h Trac. Co 

p to Consolidated on Company for R r annum on value of store, 

q Leased to Fort Pitt Traction Company for 6 % on $8,000,000 capital stoek. 

*; Leased to Consolidated Traction Oompany for 4 (T capital stock after October, 

8. to Consolidated Traction,Oompany’ for Y X o» capital stockafter October, 
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| ^ iTELEPHONE AND TELEGRAPH COS. 


Capital Stock. 


— Rate and Date of — — Rate and Date of . 
NANE, Par pm Issued. Last Div. Bid. | Asked. NAME. Par Ашна Issued. Last Div. Bid. | Asked, 
New Bedford Mass-June 3: Boston, Mass.—June 8: 
Union Street Railway Oo...........| 100 $850,000} 8880, 0002 &, Feb. '98. . | 158 American Bell Telephone Codd .. 100| 50,000,000; 28,650,000 н Ж, e. Jan LE " ah 
вооа eoscee Chores „Jan. 8 ‘ t 
F une 8; : New En And Telephone Oo. 200: | 10,894,600] 10,804,600/81.80 %, Feb. 98. [123 | .. 
o myton Street Ro°.. . ........] 100 000; 228, 0004 % A., Jan., '98, 165 | 175 
Omaha, Neb.—June 3: T i T ' New Vork. June 8: 
апа, мео. ; American Tel ph & Unable Co. . . 100| 14,000,000) 14,000,000! 1 XQ 927% 98% 
Omaha Street Ry .. 100 5,000,000) 5,000, 0000 . 2 >» *Central & South Am. Teleg. Oo.. 100| 6. 500, 000 6,500,000) 14 % Q. 101 11g 
—J *Oommercial Oable O, vs a v 100 10.000.000 10,000,000 1 ^ Q. 171 175 
Paterson. N. J.—June 3. Franklin Teleg. Co. -,. 254 X guar. 100 1,000,000; ...... ПЫ % S. 40 | 44 
l'aterson Rv. Co.. e**090099990«27299992 100 1,250,000 1,250,000 *90009900990000000 „86 86 ls ph & Telephone "t өөө 100 6,00, 4,800,000 | % Q., Jan.., 98 FR 69 
5 *Go tock Telg. Co.. guar. 35 100 8, 000. 0000. [1% % Q. 109 101 
Providence. R. I.-June з International Ocean Tel do.guaré 100| 8, 000, 00000 · 155 % e 106 108 
United Traction & Electric Oo .....| 100) 8, 000.000 8,000,000/54 &, Jan. '98. 59 цоса Telephone поз: ү? 100| 2,000,000| ...... 60 | .65 
erse • ee 6, , 
Philadelphia.—June з: *Pacific & Atlantic Teleg.-guar.4 X| 25 2,000,000 2 J. ©, Jan., 98412. MS 
Fairmount Park Trans. Co...820 pd. 50| 2,000,000| 1,770,000/2 *c, Dec. '97. Ми] .. [Postal Telegraph Cable Co.........| 100| 15,000,000| 15,000,000]1 % Q. VY nr 
Hestonville, Man. & Fairmount....| 50 1,966,100| 11,966,100 PAL July 15, 97. 42 45 *Sout'n & Atlantic Telg. Oo.guar.5 «| 25 960,000] 559,525 2% < 8 85 |... 
Hest'nvi'e, Man. & Falrin't..6 % рѓа. 50] 583,900] {533,900 , S—Jan, 10, 98. 61% 66 tOommercia! Union Telegraph Oo..| 25] 300,000 500.000 3 % S., Jan. 1'98. |111 [113 
aFairmount Pk. & Had. Pass. Ry.| 50 800,000 800,000:8 % Feb. 1, '98. 66 Western Union Telegra b. G0. . и Бе м 97,870,000 114 , Jan 92%] 92% 
Union Traction €o............ 812% ра! 50 30, 000, 000 23,930,450| ..... e 1634) 1644 | +Div. guar. by Postal Peleg. Oo. { 
cKlectric Traction Oo 5500 8,297, 920 . . . 712 715 
dOitizens' Passenger Hy........| 50] 500,000 {192,500 $3 share О. 275 m Miscellaneous. —June 8: 
Frankford & Southwark Pas. R| 50) ......../ [1,875,000/$14sha’e A- Apr. 97 %%, .. [American Dist. Teleg. (Phila.).....| 25| 400000 ...... 1% Q., Feb. 98. 14 
fLehigh Avenue Ry. Co......... 50 1,000,000} 0. T 47 e. Bell Telepb. Co. (of Canada.). . 100! 8,168,000! 8, 168, 000 2 % t». 1704. 178 
Lombard & South Street Ry...) 25 . .. 1,000,000 A. & O. 89 | 907 [Chesapeake & Potomac Telep. Co..| 1000 азуы . 48 
dsecond & Third Streets Rà5 . 50 1,060,000 {771.076 $9 share A, Mar. 97,:35 | 246 Chicago Telephone Co.............. 100| ...... 11 XQ |.. 
cPeople's Traction Co.......... ...| 50} 10,000,000 6. 000.0003 %, A., April, 97. ЕА Central Dist g & Telg.Co.(Pgh.).| 100 50,000 0000 ЖИ 
gGermantown Passenger Ry....| 50 1,500,000) {572,800 85.25 share—1898. 1% 185 Empire & Bay States Telegraph Co . a. MN 68 | 76 
„Green & Contes Passenger Ry.| 50 500,00 150,000 3 % Jan., 1898. 185 Hudson River Telephone Со.......| 100} 2,000,000] 2,000 00011 € Q. a |7 
hPeople’s Passenger Ry. . com.] 25| 1, 500,00 740,00 cence jas zi *Northwestern Telegraph Co..guar| 50 2,500, 2,500,000 234 % Q. 112 1117 
People's Passenger Hy....pfd.|. .. 750,00 | 277. 4002... . ©“ dg Providence (В. I.) Teleph. Co....... 5 3 8 KLJ o 
Philadelphia l'racsion Оо....... 80 30,000,00C} {20,000,000 4 % S—Oct. 1,797. |88 | 83% Jouthern New Eng. Teleph. OO. . . 100] 8, 000.000 ы: 129 122 
jOatberine & Bainbridge 8 0 1 Hes 6% аон 397 155 ae ; 
Oontinental Pass. Ry. guar.. 580,000 $6 share—J uly, 97. «s 
Empire Passenger Ry. o „| 50 '600, 1600, 0000 — ИР ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
jPbiladelpiia City Pass, Ку...... 50| 1,000,000] 475.000 #7.50 share July'97 175%] 180 
Philadelphia & Gray's Ку. RK.) 50; 1,000,000] 298,650 83.50 share July 97 86 „ Boston, Mass.—June 8: 
Ridg . Avenue Passenger Ку... 50 750,000 420,000 $12 share, July '97. 215 300 Fort Wayne Electric Co..... @erteanens oe [ZI @e ee * os "T 
` iFunadelphia & Darby Hy.guar.| 0 200,000,82 share July,'97. |... | Et. Wayne Elec Co. T. Sec. Series A. 25| ...... cere Paes ome И 
31760 & 1900 Sts. Pass. Ку. guar...| 50 250,000 1% % S., July, 97. 17% General Electric Co......... com.] 100 40,000,000) 80,460,000 2 % Q., Aug., 1893. | 36%] зз; 
jThirteenth а 15th Ste. Pass. ty. 50 1,000,000] 335,000 81f ab. A., July, '0727С | ... General Electric Co pfd.| 100 10,000,000] 4,252,000 3% % S., July, 88. 90 | 95 
iUnion Passenger Ку. Co........| 50] 1,500,000] [900,000 89.50 shre, July '97 220 | 228 ||T.-H. Elec. Co.. T. Secur., Series D.| ..| ...... Я сес 8 B% 
iWest Philadelphia Раве. Rv. . 50 750,000) |750,000$10 share, July '97 220 | 235 [Westinghouse Elec. & Mfg.Co.com.| 50| ...... 146,700 29 | «3 
Westinghouse El. & Mfg. Go. ptd. 50 4,000,000| 3.996,05 134 % Q., Feb., 98. 52 | 53 
Rochester, N. V. — June 3: Westinghouse El. & Mfg. Oo. assent.| 50 11, 000, 00 8, 195,126 ^ ...... ES pu 
Rochester Railway Co eee 100 5,000,000 5,000,000 266 „% 6% %%% Z] 16 18 Neu Vork. —Juue 8 * 

Reading, Pa.—June 3. Edison Elec. III g Co., New York..| 109 10,000,000| 7,988,000 | 125 |182 
jReading Traction Co. . . . . . . | 1,000,000) 1,000,000 &emi-an.,Jan.&Jy| 15 | .. l ere ping Co., Brooklyn..| 100) 4,000,000| 8. 750.000 1% & Oct., 7. 10.7874 
kCity Passenger Ry). . 50 350.000 350,000 Jan., 98. 112 wee Edison Electric 8 8 Oo. ene ОО .,...... T" E 10 13 
(Kast Reading Electric Ry............ 50| 1, O00, 000 $1,000,000) Jan., 98. 64 General Electric Co 5 100% е» R TNNT. ES 

*e*.*0090€98 . А i И д 2 , P^ Ч 
St. Louis Mo.- June 3: (еркт! Bee ot ee d. 100 10,000,000) 4,252,000 3% % $., July, 98. | 90 9 
Fourth Street & Arsenal Ky........ 50 800,000} 150,000] ..........- З we ii United Ri e Lt. & Pow Co. £d 100 1,000,000] 1,000,000) ^, 4l |.. 
Jetlerson Avenue Ky. Co............ in 509900 2495000 2 Ja ~~ EXE . Lt. . Co... .. p UN к Оа Ў e bas 
Lindell Rrœr7r ee nee 500. 400, 4 Jan., э Pittsburg, Pa.—June 8: 
National Railway Co.. s| <- | 2,500,000) 2,479, 000)1 &, Jan.,'98 e aR жр рет 
Cass Avenue & Fair Grounds....| .. 2,500 000 2.500.000 . su (ШР B EU 100 500,000] 500,000] J. & J. ae 
Citizeus RR 8 100 S DNO 1,500,000;4 * оч '98 a 90 no n KOVO erer 50 800,000) 800000 Q .. | 10 
St. Louis RRR. . 100 2,000, 2,000. 0002 ½ %, Jan., 98. 95 1 June 8: 
Missouri 11 9 5 e 20 1803 99 000 is % Jun 170 | 172% Етшасз равага eer ИР err ufi 
Peo le's ooo 6 5 M . . Dec., ее oe * ` воо: ег 9956 ү о 
воста Electric Ry...........com.| 50 500,000] 500,000] .....-..... 57 | €0 се 5 1 со сон: 100] 8,500,000| ... .. ic 111 78 
Soutbern Electric Ry...... 6 * pref.| 100 1,010,100) 1,000,000) 1% %, Jan., 98 108 | 110 ар Hi li & Pow. Со... com. 100] 5,000,000) II. | 26 
ban Бу............ 100] 2,500,000| 2,500. 000 55 56 enna. y e : ES *| 90| 5,000,000) ...... 50e. p. ah., Oct. '97 | -- ` 
Bt. Louis & Suburba y x " *Penna. Ht., Lt. & Pow. Co..... fd.| 50 5.000.000 9 0 , 
Union Depot RR. e ee 0922c0992»920€* 100 4,000,000 4,000,000 8 Xx A U July. 9б oe 175 Northern Elec. Light & Power бо. 10 87800 соо 550.000 22900 уге ла 119; 1354 14 
, * L] а РА 
San Francisco, Cal.—May. TH petet EN sis ТР Southern Elec. Light & Power Oo.. 10 187,500 187,500 0 | .. 
California St. Cable RI... „000. 600,000 50c. monthly — neous.- June 3: 
SE Saw iil e Hee e i 
j i rtr. Oa. | m] “ик CI |. = mud 
Presidio & Ferries RR... — 000, QUU . eese e . . Missouri- Edison (8t. Louis)....com Te i i: = eee 13 18 
Seranton, Ра —June 3: 000 1 12 tord (Conn) Elec Ligtie Co.... io 850.000 Ө 125 im 
Scranton Railway Co...... 2 * * оь ое 50 6,000. 0 2,500,000 вовосооевое 5000000 0 18 Hartford (Conn.) Lt. & Power Co.. 25 175.000 "^9 @e 6 11 
m Scranton & Carbondale Trac. Co.. 100 00 500, ——⁰—³——— f ——— ыы New Haven (Conn.) Elec. Lt. Co.... 100 100000 "ee * es ipi 
m Scranton & Pittston Traction Co.. 100) 1,050, 1,050, 000 . . ee T Narragansett (Prov., R. l.) Elec. Go.“ 59. 1. 200.00 77 ; X e байый [эзы as 
Springfield III.—- June 8: Rhode Island Ele тон e. 100) ...... dn dich | ио |12 
Springtield Consolidated Hy ......... 100) 50,000] 750, 0000 . «c |07 Royal Elec, Co. (Montres siseses] =.. 3,000000] s. 2% Q #1721, 188 
Toronto (Canada) E ec ight Co...| 100 1,085,000| 1,085,000} 134 % Q 2 % 124 
Springfield O.— June 3: Thomson-Houston Welding Oo....... 1000 ... 3 8, Dec. 1. 98. | 100 
Springfield Street Ry. .. . . 100 1,000,000) 1, 000,000 .. -- | 2 [ Woonsocket (R. I.) Electric Со.....| 1000 .. ie б, 
Springfield, Mass.—June 3: xd, 
Springfield Street Ку................ 100| 1. 200, 000 1,166,700/8 & A. 205 | 210 ALLIED INDUSTRIES. 
Toronto Canada.-June 3: Boston Mass —June 8: 
Toronto? „ e 1999900 4000000 ioe S ы 25555 American Electric Heating Oo......... 50 10.000, 000 . . € 05 07 
Montreal Stree disc HE ies pue oo Street Ry. & Illu'g Properties...pfd| 100) 4,500,000} 1,248,700'88 per sh. Feb.1,'98| .. | es 
W ashington, D. C.—June 3: aad United Electric Securities Co...pfd.| 100. 3% % Feb., 96 85 
Belt Ry. C %ũ ũ ũůnmdn1di“ii rry e 50 500.000 Wo +» ss New Y oPk.—June 8: 
Traction Co......... 100 | $12,000,000) 12,000,000 65c. per sh, Oct. 97.| 7834] 76; а 
9 о „„ M. SQ 400.000 400,000 6 % А. 75 78 Consolidated Eleotric Storage 0... |... sco 18 2 
Eckington Roe Home у T = S00 000 980900 КҮ 8 ә Safety Car Heating & Lighting бо. 1660 басне T К 98 
Georgetown ena y wn y MT | '000 + 2 (EERE EREEREER) SC ee Wort ington Pump Co.... wee. COM. 100 Фог. оо И 500.0 eee og 94 
VC 50 1,000,000] 453.99023 5 Q. e 120% worthiagton Pump Gs.. . pid Mà 1000.00 5.000000 f 87 0 
Worcester, Mass. June з: санаа“ 
„Worcester Traction Co. . . Com. 100, 8,000,000] 8,000,000) . . 157 PP шааериа, Е а. 
У e 100 2,000,000! 2,000,000'8 % S., Feb., 9. 92 | 94 |jAcetylene L. H. & P. CO. . . $85 pd. Бо 1,000,000| ...... кыо ede 
Worcester Traction Co......6 % рѓа. , , ’ К Electro Pneumatie Trans. Co 10 1500, 
Worcester & Suburban Street Ry... 100] 550.000 — 542,500 |4* 24, 1897. 85 fe тузедо огоз че Oo. ain ы 1900 000 —ͤ— .... uu 
Wilkesbapre, Pa.—June з: Welsbach Commercial Co.....com. 100 8, 500.00 ...... wi 13 | 15 
V {lkesharre А Wvoming Val. Trac. 100! 5.090.000] 5.000.000! 1%, Jan., '97. 24 | 29 ||Welsbach Commercial Oo......pfd.| 100] 600,000) ...... 12% Q oo 
Welsbach Light Co......... asian due 525,100| ...... à 4414 44% 
в Unlisted. resid и [ Full paid: | Outstanding. Ex div. - Welsbach Light Oo., Canada 500, 00000 ; si 2 
Leased to Hestonville, Man. Fairmount Passenger Ку. for 6 % on stock rannum. = i 
b Gousolldati.s. fElectiic, People’sand Philadelphia Traction companies. Fired charges Pittsburg, Pa.—June в: 
aniallindebte ness of constituent and leased companies assumed by Union Traction Com. OCarborundum Mfg. Oo........ Mascus 200,000 200,000 .... eo | o 
pany. ndard Underground Oable Oo... 000,000 1,000,000} Q 107 |. 
0 Practically all shares owned by Union Traction Company. Miscell —) | 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Uo, cellaneous.— June в: 
e Leased to Electric Traction Company. „Barney & Smith Oar Оо...... . oom. А 1,009,000}  .... 13 | 16 
Controlled by Frankford & Southwark Passenger Railway. Barney & Smith Car CO. -...pfd. jena 2,500, 2% 61 | 66 
үл to кор e Railway at S per ar о Eois oncer oy MODE ee с db T 5 
Majority of stock owned by People’s Traction Company. nsoi. Uer Heating Oo............. 1, Feb. '98. 3 4 
ri pecu to Union Traction Compans. E Johns-Pratt Co. ***es9909909*t0e00c9706906 0 ee 090-700 w i ы 102 
{ Lease transferred to Unton Traction Company. *Pratt & Whitney Oo...........com. wee —Ó e... 4j В 
fj Leased to United Traction Oo. ata rental of $10,000 per an. in 1866-7-8, $20,000 p. a., in Pratt & Whitney CO. ec... рѓа S Minses mae 40 |0 
18 1900 and $30,000 per annum thereafter, payable semi-annually, rental declared as а diyi- Stillwell-Bierce Oo e.e... . oom. — — — 10 |80 
дела semi-annually. | 3tlllwell-Bierce Oo.... **90906*7« . pid. 2 „„ „„ [SIR 2 * Sept. 1 97. tur 19 
* Dividend of 10 % guaranteed by Reading Traction Company. Shults Belting Go. so.. 600,000) ...... 3 : BE. | 24 
l Dividend of 6% x guaranteed by Reading Traction Company. = Oharles Oar OG S 29-6 9 ees 8% 0 
w Leased and operated by the Scranton Railway Company, formerly Scranton, Tran Oo.|| * Unlisted, - 
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BONDS. 


PASSENGER RAILWAY. 


With interest. . 


PASSENGER RAILWAY. 


Amount, Amount. 
— Interest Interest 
NAME. Асіћогізеё. | Issued, Due] periods. | Bid. | Asked. NAME. prized./ Issued. Due periuds. 
New Opieans La. 
Albany, N. Y. Date of Quotation—June 8, 1898. 

Date o1 Quotation— June 8, 1898 Canal & Claiborne RR. . . . . Ist mtg. бе. $150,000 | $150,000 11912 M. & N. 
The Albany Rày)) h . . . 18% mtg. 88. 2222 $29,000 теге 2 2 „ „ ооо Crescent City RR... Ist mtg ба e.st... 50.000 1899 M. & N. 
The Albany Ry.Oo......Cons. mtg. 56. $500,000 427,500 J. & J. |*111 8 Orescent City RR... . .. Cons. mtg. g. 58. 5,000,000 | 8,000,000 1943 J. & J. 

The Albany Ку. Co Gen. mtg. ба. 750,000 875,000 M. & N. [111 .... [New Orleans City RR... . Ist mtg. 68. 416,500 899.000 1903 J. & D 
Watervieit Turnpike & RR. Ist mtg. бв 850,000 850,000 M. & N. |91175 | .... HN. Orl's City & Lake RR..1st mtg. g. 5в.| 5,000,000 | 2,599,500 1913 J. & J. 
Watervlelt Turnpike & RR..2d mtg. бе. 150,000 150,000 M. & N. |#115 .... N. Orleans & Carroliton RR.2d mtg. g. 6s. 850.000 850,000 1907 F. & A. 
roy City Railway Co...... .. .. Ist бв .... соз — . [*106 108% [Orleans Railroad OO. . .. Cons. mtg. ба. 300,000 800,000 1912 J. & J 
== tSt. Charles St. RR. CO.. . Ist. mtg. 6s 800,000 75,000 |1906 J. & D 
Interest guar. by Albany Ry. Co. 28,500 in escrow to retire New Or- 
Principal and interest guar. by leans City RR. Co.'s lst mtg. bonds. 
Albany Ry. Co. 1890, 000 outstanding. 
Baltimore Md. ы УМ ҮОРК. 
uotaticn- June 8, e of tation— June 3, 1898. 

Date of Quotaticn— J 1898 Atlantic Ave. (Brooklyn) . . Imp. g. 5«| 1,500,000 | 1,500,000 11934: J. & J. 
Baltimore City Pass. Ry. . . Ist mtg. g. ба. 2,000,000 | 2,000,000 M. & N. 115 116 [Atlantie Av. (Brooklyn). Iat gen. mtg.5s 759,000 759,000 11909 M. & 8 
Baltimore Traction Oo....... lat intg. 58. 1,500,000 | 1,500,000 M.&N.|115 |. 5 Av. (Brook ſyn) . Conz. mtg. 58. 8,000,000 | 1,966,000 |1931 A. & О, 
Baltimore Trac. Co.. Exten. & Imp. Rg. 68. 1,250,000 1,250,000 M. & 8. 102 108 Bro'dway & 7th Ave.1stcona. mtg. Б. 58. 12,500,000 7,650,000 11943 J. & D. 
Bal. Trac. Co.. No. Balto div. lat mtg. g. 580 1,750,000 | 1,750,000 J. & D. | 14 | 15 Broadway & 7th Ave......... lat mig. 5»| 1,500,000 | 1,500,000 1901 J. & D. 

Bal. Trac. Co. Coll. Trust. Ist mtg. g. 5ч. 79.000 | | ....... J. K J. | 101% | ..... Broadway & 7th Ave..........2d mtg. 5&| 500.000 500,000 1914, J. & J 
Baltimore Traction Co. Convertible 5s, 800,000 | | .......-. N. &M.| 1084 | ...... Broad way Surface........ „...1в% mtg. 58. 1,125,000 1,125.00: 192444 
ntral Pass. Ky. CO.. . 1st mtg. ба 96,000 117.000 J.& J. | 110 Broad way Surface..... ......2d mtg. 58. 1,000,000 1,000,000 19050 
Central Pass. Ry. CO. . Cons. mtg. g. 58. 604.000 580,000 M. & N. 118 116 Brooklyn City RR. Co.. Ist cons. mtg. 58. 6.000.000 | 6,000,000 19 J. & J. 
ty & Suburban R. Ist mtg. g 5-.| 8,000,000 8,000,000 J. & D. | 118% | 1144 || Brooklyn City & Newtown. . Ist mtg. 58. 2,000,000 2,000,000 |1939 J. &) 
Lake Roland Elev., ............18t mtg. 58. 1,000,000 | 1,000,000 M. & S. 110 .... Brooklyn, Bath & W. E. RR.Gen.mtg.5s.| 1,000,000 445.000 |1933| J. & J 
Metropolitan Ку. (Wash.) . Ist mtg. g. 58. 1,850,000 | 1,850,000 F. & А | 117 119% [Brooklyn Heights RR...... Ist. mtg. 53. 250.000 250.000 |194] A. & O 
— Brooklyn, Q's Oo. & Sub'n..18$ mtg 58. 8,500,000 | 8,500.000 19110 J. & J 
fTbe borda of the Raltimore Traction Brooklyn, Q's Co. & Sub'n..1stcons.5«.| 1.500.000 | 2.750.000 |1941 M. & N 
Oo., the City & Suburban Ry. and the Brooklyn Rapid Transit......... gold 58. 7,000 000 | 5,181,000 1945] ......... 
Lake Roland klev. were all sasumed by Bleecker St. & Fult'n Fer’y RR. Ist mig. 7 700,000 700000 (1900 ...... 
the Baltimore Consolidated Ry. Co. Cent P'k, N. & E. R. RR. Ist cons. пёр. 76. 1,200,000 | 1,200,000 |1902! J. & D. 
8151, 000 iu escrow to retire lm. mig. bds. Central Crosstown RR........1st mtg. 6. 250,000 250,000 1922 M. & М. 
Bost M Coney Island & Brooklyn RR. Ist mtg.5x 800,000 800.000 |1905| J. & J. 
oston, ass. 2D. Dock, . Bd'y & Bat y R. gen. mtg. g. 55 1,000,000 930.000 |1932! J. & D. 

Date of Quotation — June 8, 1898. — 10136 Dry Dock, Е. Bd’y & Baty RR. . serip 5 X. 1909550 10 1914 E re A. 
Lynn & Boston КЕ...... Int mtg. g. ds. 5,879,000 (02, J. & D. 4 | 1065 Eighth Av. RR. Co Cert. indebt. 6 . 1.000.000 ,000, 1914; F. & A. 
Wast End Mireet RY е. Deben. K. 88. 8,000,009 | 8,000,000 M.& N. | 104 |.... 24 St., Man. & St. Nich. Av., iat mtg. 6s.| 1.200.000 | 1,200.000 |1910; M. & 8. 
West End Street Rr. Deben. g. 4Ьв.| 2,009,000 2,000,000 M. &8, 107 sx 12d St., Man. K 86. N. Av..2d mtg. inc. 6s. 1,500,000 1,500.000 |1915 J. & J. 

1$1,674,000 In escrow to retire outstand- Lex. Ave. & Pav. Ferry RR. Ist mtg. g.5s. 5,000,000 5,000,000 |199: M. & 8. 
ing bonds of absorbed companies. Metropolitan St Ry CO. . g. m. cl. tr. g. 5«|12.50),000 |1 500.000 [1997| F. & A. 
Second Avenue Ry. Gen. cons. mtg. 5«.| 1.600.000 | 1,600 000 |1909 M. & N. 
Charleston S. C. Second Avenue Ry..............Deb. 58. 800,000 300.000 190 J. & J. 
0 Steinway Ry. (L. 1). SL: mtg. g. ба. 1,500.000 1.500 000 1972 J. & J. 
Date o) Quotation- June 3, 1898. South Ferry RR. Co..........18t mtg. 5a} _ 350,000 850.000 1919 
Enterprise Street RR........1at mtg. 5e.| 500,000 47,000 J. & J. . [[Third Avenue RR. .. . . . Ist mtg. g. 58. 5,000,000 | 5,000,000 11937 у, & J. 
Oharleston City Rv.......... lat mig. ва. 850,000 ӨӨ J. J. | e [| Twenty-third Street Ry. . . . Ist mtg. 68.“ -:-+---- 150 000 190g) J. & J. 
Controlled by Charleston St. Ry. Co. Twenty-third Street Ry..........Deb. 56% _ 150,000 50.000 |1906 J. & J. 
Union (Huckleberry) Ry..... Ist mig. 58. 2,000,000 | 2,000,000 119421 F. & A 
Chicago III 11 Westchester Electric RR... Ist mtg. 586. 500,000 500, 1943] J. & J. 
А 161 ,085,000 in escrow to retire gen. mtg. 
Date of Quotation— June 3, 1898, bonda. 
Ohicago City Ry...........18$ mtg. 48. 6,000,000 | 4,619,500 J. & J. 101% | 1023 184.850, 000 in escrow to retire maturing 
Chicago Passenger Ry...... Ist mtg. 6s. 400,000 400,000 F. & А. | 1034 | .... obligation 
Chicago Passenger Ky...Cons. mtg. вв.) 1,000,000 600,000 J. & D. tee 18552.000 in escrow to гейге lst and 2d 
Chicago & So. Side R T.. . Ist mtg. g.5s.| 7,500,000 | 7,500,000 A. ko п bonds. 
hicago & So. Side R. T........... .44,6,{ 1,500,000 750,000 ТА Wee uis { п eee UE 200 000. 
Obteago West Div. Ry. . Ist mtg 4%. 4,040,000 | 4,040,000 J. & J. 104% ...... [ Guar. by Union Ry. Со. 
ke Street Elevated R R.. 1st mtg. g. 58. 7,574,000 | 8,781,200 J. & J. 6) 70 Toronto Canada 
Metrop. W. Side Elev. Ку. .18 mtg. g. ба. 15,000,000 | 15,000,000 F.& A, | 15 48 Date оу Quotation— J 8. 1898 
North Chicago St. RR........ lst mtg. 58. 8,171,000 | 8,171,000 J. & J. 101 105 une o "M" 
North Chicago St. RR....Cert. indeb. бв. 500,000 500,000 J. & J. en 108 Montreal St. Ry............,........]89t mtg. 56. 2,500,000 800,000 е M. : R 
North Chicago City Ry... . . Ist mtg. 68. 500.000 500,000 J.& J. 108 .. Toronto St. Ry... ... . Ist mtg. g. 4348.| 4,650,000 | 2,200,000 |1921] „1. & 
North Chicago City Rà5)] consol. 48. 2,500,000 | 2,500,000 M. & N. | 105 p 1885,000 per m. single track authorized. 
West Chicago St. RK.........18¢ mtg. бв. 4,100,000 | 8,969,000 M. & N. | 108 104 600, 000 in escrow to retire 6s due in 1901. 
West Chicago St. RK... Deben. 65... 2,700,000 700,000 J. & b. 100 10024 
West Chicago St. KR. .. Con. mtg. к. б. | 12,500,000 | 6,000,000 196 ...... 9м | et Philadelphia. 
ee Mt. RR. Tunnel ..184 mtg. 5a. 1,500,000 1,500,000 F & A. 112 озо» Date of Quotation—June 8. 1898. 
deemable at option on 60 da. notice. 1909 . 
Funded debt assumed by Ohicago W. Continental Pasa. Ry............ Ist. mtg. 6% 850,000 310,000 1900 J. & . 
Div. Ry. Co., controlling Interest of Empire Pass. Ry... ..... .. ͥ lat mig. 7» 800,000 300,000 {чо J, & J. 
which is owned by W. Chicago St. RR. Greene & Coates St. Ry. . ... . Ist mig. 6. 100,000 100,000 J. & J. 
Oo., lessee. Lombard & So. St. Pass. Ry. . Ist mtg. 6s 150.000 | „ DAT Steve 
{Subject to call after Oct. 1, 1899, at People’s Pass. Ry......... . . Ist mig. 76 250,000 250,000 105 J. & J 
$110 and interest. People's Pass. Еу.................... 2d mtg. бв 500.000 154,000 %% J. & J 
Assumed by W. Chi. RR. Oo., lessee. People's Pass, Ry. Oons. mtg. 58 1,125,000 367,000 1912 M. & S 
Int. guar. by W. Ohicago St. RR. Co. People's Pass. Ry....... Stk. trs. cert. g. 4a | 5,695,210 ‚..... 83 
Phila. City Passenger Ry. . . Ist mig. 5a-| 200,000 200,000 (1910) & J 
Cincinnati, O. 1 js Кыл "T" Coll. tr. g. 4а оо 1,018,000 Een A _ А 
i enth ‚ Бу........ Ist mtg. 78. ,000 100,000 [0° & 0 
Date o/ Quotation — Juno 3, 1898. шоп e жь „ Se. 2e 500.000 ois A. А о 
Oin. New. & Cov. St. Ry. 1st Con. mig. g.5s| 8,000,000 | 2,500,000 |1922 J. & J. 99 101 |бДт!оп ігасбор ©о........... Col tr. 4а. 29,785, 29,724,876 | A. & O 
Mt. Adams & Eden Pu In.. Ist mtg. 6s. 46,000 46,000 922 A. & О. | 107% .... [West End Passenger Ry......... Ist mtg. 7. ee 19555 em 
Mt. Ada є Eden Pk In. . . Ist mtg. ба. 100,000 100,000 A. & О. 111 3 8 West Phila. Paas. Ry II Ist mtg. R. бв. 250.000 246 000 1926 А & О. 
Mt. Adams & Eden P'k Inc.Oons.mtg.58| — 581,090 531,000 M. & 8. |. 108% || West. Phila. Pass. Ry. . . ...... 2d mtg. 5e.| 750,000 750,000 M.&N 
. Ооу. & Cin. St. Ry. . Ist mtg. ва. 250,000 250,000 M. & S8. .-:... 119 2 The trust certificates were Inaued to 
ISo. Ооу. & Cin. St. Ry....... 2d mig. ба. 400,000 400,000 J. & J. | 12%] ...... pay for the shares of the Electric and 
md by the Oincin. St. Ry. Co. People's Traction lines purchased, 
250,000 reserved 1 . bds. 
to retire lst mtg. b Pittsburg, Pa. 
Cleveland, О. Date of Quotation— June 3, 1898, 
Date of Quotaticn—- June 3, 1898, цена К по: & Allentown......6s 500,000 500,060 е м. & 8 
a Brooklyn Street RR. Co. . . Ist mtg. ба. M. & 8. | 106 107 ntral Traction OO. »...18$ mtg. 5а. 875,000 875,000 i! 5 J. &. J 
Oin. New't & Cov. St. Ку. . Cons. sd 58.| 8 D аа 90995 J. Kee 99 101 ||Citizens’ Traction Co.. . Ist mtg. 58. 1,250,000 250,000 1994 A. & O. 
Oleveland City Cable Ky. . . Ist. mtg. бв.) 2.000.000 000.000 J. & J. 104 1013¢||*Duquesne Traction Со......... lat mig. 53. 1,500,000 500.000 ви | & J. 
Cleveland Electric Ry. Co. 1st mtg. к. 58. 8.500.000 249,000 M. & 8. 100 103 ||*Fed'| St. & Pleas. Val. Jack's Run... 5. 50,000 50.000 11° n | &J. 
Columbus (O.) Cent. RJ Ist mtg. g. 5a. 1.500.000 1.500.000 M. & N. Silden, CoL Fed'l St. & Pleasant Valley seo cto oe Oona. 5s 1,250,000 1,250,000 10177 1 & . 
a Hast Cleveland RER.......... lst mtg. 58. 1.000.000 1 000.000 M. & 8. 10154 105 Millvale, Etna &Sha burg..............D&. 750,000 750.000 dn M. & N. 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 68. 600.000 pride ch M. & N. ... ||Pitteburg, Crafton & Manafield........... 56. 250,000 250.000 1924 J. & J. 
Lorain (O.) Street Ку........18# mtg. ба. 200.000 200.000 J. & J. ese po Pittsburg Traction Со............1в% mtg. 58 750,000 750.000 1977 А. & 0. 
tSt. Ку. Oo., Grand Rapida...ist mtg. 58. — 600,000 600,000 J. A DBP. . |Pittsburg & Birmingham. .. Ist mig. 56. 1,500,000 | 1 500,000 1929 M. & N. 
$1,900,000 tn escrow to retire bouds of | : bittsburg & West End......... Ist mtg. 58. 500,000 500.000 1922 J. & J. 
absorbed companies, marked a, РЕ.) Allegh. & Manch... Gen. mtg. ба. | 1,500,000 ; A. & О, 
tinterest guar. by Cons. St. Ky. Co. gon a 5 C evo. 2,500 000 J. & D, 
Detrolt, Mich. u . p Transi way Co е %%% „ . 68 500, 000 M. & 8, 
Date of Quotation - June 3, 1898. PPovidence R. I. 
fDetroit Citizens’ St. Ry.....18t cons. ба. 000 E Date of Quotation— 
у piu ue 5 Isle Ry. . Ist mig. бв. 000000 Se 000 Т o 90% Р R of tion— June 8, 1898, 
'a he Detroit Ку............... lst mig. 58. 1 900 000 4D. Newport Street By.................Coupon 5 50,000 
{$1,150,000 1u escrow to гейге bonds off ee " n United Trac. & Elec. Oo.....1st mü s 6e | 9,000,000 d pu 
Det. City Ky. and Grand River St. Ky, SESS 
New Haven Conn. ioni 
Date of Quotation— June 8, 1898, Date of Quotation—June 3, 1898, 
New Haven Ht. Ry.........1st mtg. g. 86. 600,000 600,000 & 8, | 105 we. Baden & 8t. Louis RH..........1s$ mtg. ба 250.00С 1918| J. & J. 
New Haven (Edgewood Div.) 1st mtg.5e 250,000 260,000 .& D. | 104 cece Сага Ave, & Fair Gds. Ry......1st mtg. 68. 2,000,000 1912| J. & J. 
Winchester Avenue KB...1s¢ mtg. g. 5:.| — 600,000 600,000 M. & М. | 108 »... || Oltisens’ Railway Оо.............106 m. 6e.| 2,000,000 1907] J. & J, 
jer Avenue RH....Debem. g., 6e.! — 109,008 94.009 X. 4. 10 « Ї{СОоюр. Hits., Un. De. & Mer. Ter. - 10 és 1,088,000 J. & J. 
niieted. 
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NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 113@l11ic.; Lake, 11. 90h12. 100. 
casting, llfc. 


The first mortgage coupons of the Second Avenue Traction Company of Pitts. 
burg, due June 1, will be paid at the banking firm of Brown Brothers & Co., New 


St. Louis. 
Date o/ Quotation June 8.1898, 


$ York, and Alexander Brown & Sons, Baltimore. 
TTT _ The Brooklyn & Brighton Beach Railroad Company reporta for the quarter end- 
Lindell Ry. Со............ eos 18$ tg. 5s 1,500,000 1,800.000 1911 F. & A. ing March ЗІ a deficit, after fixed charges, of $15,834, against a deficit last year of 
Missouri RR. Оо.........................] 1,000,000 700,000 |1916| М. & 8. $14,412. | 
PESOS nu BE Doce шшщ бе ИО Aeon one The Federal Court at Milwaukee has decided the suit for a reduction of Milwau. 

Pon 135 RR 00. T me Ts. 75.000 75.000 1902 M. & N kee street car fares to four cents in favor of the roads. The suit was aimed particu- 
People's RR. os s Cons. mtg. ба. 1,000,000 800,000 1904 J.& J. ` lat ly at the Milwaukee Electric Railway & Light Company. 

Louis & E. St. L. Electrio..1st mtg. 6s. 75,000 75.000 |1906 J. & J. Standard Underground Cable, which pays 6 per cent. per annum with commend. 

Bt. Louis RR. Со.....................1в$ mtg. ба.) 2,000,000 | 2,000,000 1900 M. & N. able regularity, to use the words of the Boston '' News Bureau," advanced $2 

8t. Louis & Sub. Ry.........1s$ mtg. g. 5e.| 2,000,000 | 1,400,000 1921 F. & A. | | i ү, ' M per 

t. Louis & Sub. iy o NU abe Hid бв. 800,000 "800,000 |......] ......... share last week to IU bid. 

Southern Electric Ry. . Cons. mtg. 66. 500,000 500,000 1909 М. & N. The Western Union Telegraph Company's Central Cable Office announces tbat 
e A e i 99000 i 981950 M ri x Г the Government bas removed the restrictions as to code and cipher messages fur 
Talon Depot ВВ. Go.. . . Cons. mig. Gs.] 8.500,000 | 1,787,000 |1918| J. & J. Ven -znela and Brazil. 


Controlled by 8t. Louis RR. Co. 
Controlled by Union Depos RE. Oo. 
Controlled by Lindell RR. Co. 
$200,000 1n escrow to retire 1st & 3d 


,000 in escrow. 
A ,000 in escrow to retire lst mtg. 
ods. 


San Francisco Cal. 
Date о] Quotatien— May, 1898. 


The Boston News Bureau“ corrects the statement that for the year ending 
June 30 next the earnings of.the Boston Electric Light Company would show 18 per 
cent. on $25,000 share capital. The earnings would show 13 per cent. on the out- 
standing capital of $1,700,000 and not on the increased capitalization of $2,500,000. 


By authority of the stockholders of the Hartford (Conn.) Electric Ligbt Com- 
pany, the board of directors has voted to increase the capital ot the company by the 
addition of $100,000 to its present capital of $400,000. This is the limit allowed by 
the Legislature and will bring the capital up to half a million dollars. The increase 
is oflered to the present stockholders on the basis of one share to every four now 


California St. Oable RR. Ist mtg. g. бе. 1,000,000 900,000 |1915| J. & J. held. The directors decided to call for two pay menta from subscriber —one-half on 
Ferries & Cliff House Ry. . . Ist mtg. ба. 650,000 650,000 1914 M. & 8. July 5 and the remaining half on October 5. The subscription books will be opened 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 671,000 1921 A. & О. at the оШсе of Henry H. Skinner, Phoerix Bank Building, Hartford, Conn., on 
ке e Pai m Co.....1st шй Е. i 92000 8,000,000 1918 J. & J. June 15. 
lou Cable %%% i mir. б. 2,000,000 2,000,000 1918| A. & О. The annual report of the Twin City Rapid Transit Company, according to the 
Park & Cliff House RR. . .. Ist mtg. 66. 850,000 850, 00 1912 J. & J. St. Paul * Pioneer Press,“ shows a decrease in gross earnings of $50,000, which ia 2 43 
eis & Ocean ВЕ................. lst mig. бе. 250,000 250 000 1914 J. & J. per cent. Operating expenses increased $6,922 aud net earnings decreased $57,019. 
Powell St. Ry. „ lst mtg. ôs i 99008 700,000 1818 M. & 8. The total receipts amounted to 22.009. 120 98, as compared with $2,050 218 the year 
ы Sh Ву, „ e Tei ме. сыы. ' M. & N. before; total operating expenses, 91.002. 080.38. as compared with 8995, 158; net earn- 
t уло n A А ai „ А nar му ere ee ге V 5235, 133. 
L. . The balance sbeet of assets aud liabilities foots up at 929,754, 7 i 
e ane 500.000 150,000 1020 J. & J The North Chicago Street Railroad Company has given notice that it will retire 
Бен m а е мена iB i UK бе. 500.000 500.000 11914 k & О $500.000 ot 6 per cent. debentures beginning July 23. It was this issue which it was 
Kcklngton M Soldiers’ Hom. nite. ба| 200,000 200.000 1911 J. & D determined to take up when the recent increase in capital stock was voted. That in- 
Metropolitan RR. Co. . Coll tr. cons. ба. 800, 000 500,000 1901 J. & J crease amounted to 81, 320.000. The debeuture issue to be bought in was put out in 
7850, 000 in escrow to retire lst mig. bds. January, 1891. The certificates were 5-203, so that they have been redeemable since 
Miscellaneous. 1598. They will be retired at par and accrued interest to July 23, 1898. 
Date of Quotation— June 8. 1898. ‚ А dispatch from Chicago states that the Union Transit Company intends to pe- 
Brid rt Traction OO. ist mtg. 5s.| 2, 1.683, 1928 tition the city council for a fifty-year franchise for 20 miles of trolley in 30 streets 
Buffalo (N. Y. By. Co......Oons. mW. ба. $000 200 8.543.000 1931 Er d and alleys of the South Side, with à down-town terminal at Jackson Boulevard and 
Citizens’ St. R. (Ind polis). Ist cons. m. 58 4,000,000 8. 000, 000 |1938 M. & N. Pacific avenue. From this point the route as given cuts diagonally across the South 
CEDE 0 ee оосо Tem M.& N. Side to Sixty-seventh street and Woodland avenue. Lucius Clark of General Electric 
um us А * IS . r А i ,000 ; 0 1 Л . А * * ; 
onsolidated Traction (N. J.) let mtg.5«| 15:000 ооо 13985 000 з : t5 Railway tame is said to be president of the new company E 
Orosst' n St. Ry. (Colu's, оч mtg. R. 56 2,000, ооо 572,000 |1938 J. & D. The Coney Island & Brooklyn Railway Company, which includes the Brooklyn 
nver Oity то к баа. Е. 83 4,000,000 | 3, 800, 0001920 J. & J. City & Newtown Railroad, reports for the quarter ended March 31: Gross earnings, 
Denver Con. Tram y Co.. n. m. g. 98.) 4,000,000 922,000 |1948 A. & O. $215,892; operating expenses, $156,121; net earnings, $59,771: otber income, $305; 
Louisville (Ky.) Ry. . Ist cons. mtg. g. 58. 6,000,000 4,981,000 1930 J. & J. total income, 860,076; char res $52,728: Fur lus. 86.348. In 1897 the TOSS сага Ы 
Minneapolis St. Ry. Ist cons. mtg. g. 58} 5,000,000 | 1,050,000 1919 : = Bes, тер gr ngs 
W Go R AN T) Conn ti e 3 4 1 Я К о озеш о other income, 2,601; total income, $55,- 
o. Hudson Co. Ry. (N.J.)..2d mtg. 58. '550,000 '550,000 1928 M. & N. ; charges, $45,153; surplus, „732. 
Paterson (N. J. 5 55 1 ко ү 1831 ee A first mortgage given by the Herkimer County Light & Power Company of 
Bcchester (N. Y.) Ву............ 1st mtg. бв. 8.000.000 | 2.000, 000180 үн & О. Herkimer, N. Y., to the Continental Trust Company of the city of New York for 
St. Paul City Ry. esee Oons. E. 58.| 5,500,000 | 4,298,000|1937 PX E $100,000 was recorded in the county clerk’s office at Ilion last week. The wort - 
St. Paul Olty Ry... ...... Deb. F. 68-| 1,000,000 | 1,000,000/1900| ..... . gagors are the company who recently purcbased the gas and electric plants at Little 


Falls, Herkimer, Mohawk and Ilion. The mertgage recites that at the time of the 
consolidation of these companies the Herkimer Company had outstanding certificates 
and items of indebtedness amounting to $60,000, the Little Falls company $190,000 
and the Ilion company $75,000. The mortgage is made to secure four hundred 
$1,000 bonds, dated May 2, 1898, payable in gold thirty years from date with inter 
est at the rate of 5 per cent., payable semi-annually. 


The annual meeting of the Electric Storage Battery Company was neja at 
Gloucester, N. J., on the Ist inst. The old directors were re-elected. President 
Rice, in his report, said that notwithstanding the great detriment to Ше company's 
business caused by the declaration of war, sales for five months from January 1 were 
$314.455, against $241,077 for the same period of 1897. Manufacturing profits in 1895 
were $15,096; in 1896, $141,998; in 1897, $325,200. President Rice said that the reason 
no dividend had been declared was that patents acquired and experimental demon- 
stration had required cash, which had been taken from earnings. If 1898 results 


+$1,000,000 in escrow to retire lst and 

d mtg. bds. 

‚000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 

1$760,000 1n escrow to retire bonds o 
О. C. 8t. RR. Co. 


$87,0001n treasury. 

$960,000 res’ ved to redeem prior liens. 
‚000 in escrow. 

With int’rest 


ELECTRIO LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date oj Quotation—June 3, 1898. 


fMdison Elec. Illuminating Oo., Boston...) 2,026,000 mm Quar. | 156 | .... equaled 1897, the company would be in a position to consider dividends beginning in 
General Electric Co.. gold coup, deb. 5e..| 10,000,000 | 8,750,000 1922 . .. 104 | .... 1899. 
PittsbuPg, Ра. Mr. Richard H. Rushton, the active head of the Fourth Street National Bank, 
Date of Quotation— June 8, 1898 Philadelphia, says there should be no fears of any developments in the money mat- 
Allegheny County Light Со...............ба. 500,000 .. |1911|Ј. & J. 106 | ...... ket adverse to public interests. Не says: There is plenty of money—indications 
Allegheny City Electric Light............ 4s.| 260,000 es [1918 А. & O. |..... . of that are to be found on every hand. And among the holders and owners of money 
Westinghouse Elec. & Mfg. Co-Scrip 68. 195,570 Sess (зү: M. & |.... |... б the same confidence that is increasing new business activity and putting up security 
Miscellaneous.—(June 8, 1898.) prices is driving away all fears that may have existed, and making more and more 
Edison Kl. Illg. Oo. iN York)lstm.5e..| 4312,00 | 4812000 |1910) .. 109 |. general the disposition to loan freely and at low rates.” 
Я . xX. . m. g. 5s.| 15,000, 2,146, 1999 VA А : 5 ; 
Edison EL ПК. Ос (Brooklyn) nce | 2,500,000 | 1.500.000 184% суу. 111% 115 The consolidation of the City Passenger and Central Railway systems by the 
Edison Electric Light (Philadelphia)... 2,000,000 C 103 | ...... purchase of the Central lines places the street railway service of Baltimore praeti- 
Edison ung, Co. (St. i 8900 005 ess... [1928 r т 60 61 cally under the control of two corporations, the Baltimore City Passenger and ык 
Mo. Elec. Lt. Co. (St. Louie). Ist mtg. ба. : eee [1908 А. & O. | oee Consolidated Railway companies. The City Passenger Railway Company formerly 
Mo. Elec. Lt. Go. (st Гоша. 34 mik 15 8000000 ese 192 Q'ry 8 operated about sixty miles of track, which was increased to 107 miles by the ab- 
United Elec. Lig 2 Ee dc HM tds T 1 of be Central Railway Company, and will be further increased six and one- 
alf miles when extensions now under construction are completed. 
TELEPHONE AND TELEGRAPH. The New Haven Palladium“ offers a few remarks on corporations which. 88 
Miscellaneous. they relate to lighting plants and street railroads, appear to us timely and reason- 
Date of Quotation—June 8 1898, able. It says: One of the subjects to be discussed at the Convention of the 
American Bell Telephone. ... . . Js. 1898 F. & A. 100 League of American Municipalities in Detroit is the remuneration to cities for local 
Northwestern Telegraph Co.... . . 78... . e Dc c e franchises, and the discussion ought to result in dissipating a great deal of the talk 
N. V. X N. J. Telep K Tel Oo. gen mtg 5s 2 court 3 NH MEDIAM 108 | .... about municipal ownership and management of lighting plants and atreet railroad 
Chesapeake & Potomac Teleph. Oo.. .5s. 8 ... q . 1911] J. & D.] 108% lines. Corporations controlling such interests now are often denounced as monopo- 
„VW!!! lies. ү е are compelled.to pay a suitable annual compensation to mun 
cipalities based on earnings they cease to be monopolies, If earnings increase from 
ALLIED INDUSTRIES. any cause the public as well as the corporations profit, and where this isthe case the 
aisceilünecus privileges of the latter cannot be called exclusive. If corporations should attempt 


to wring from the public more than fair compensation for the services they perform 
it would only be to hand back part of such gains to the public again. The сше for 
local monopolies, therefore, is in exacting a proper return fur municipal franchises. 
Corporations would not then be at the mercy of political bosses and tbe community 
would enjoy all the advantages of muvicipal control without any of its risks and re- 
sponsibilities. It is to be hoped that the discussion at the Detroit convention W 
result in making such facts clearer than they have been heretofore.” 


Date o) Quotation— June 8, 1898. 


A merican Electric Heating. ecc 666% „ „ 6 ба, 600,000 500,000 РҮҮ; 000000900 „15 „19 

Armlngton & Sims En е (JO, vi seecess ce seeseve 000000000 % — |... TIT 980 25 

Barney & Smith Car „e. „-Їбв 600020006 еоооео 1942 Ј. & J. 95 100 
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EDITORIAL NOTES. 


As Mr. C, C. Mattison aptly 

Submarine said at a recent meeting of the 
Cable Cutting, Chioago Electrical Association, 
Of all the uses of electricity 

in warfare it seems to me that the electrio telegraph 
is the most valuable." This statement is undoubt- 
edly to a great extent true. The shutting off of an 
enemy from outside communication has always been 
an important factor in war. Before the first ocean 
. cable was laid it was only necessary to destroy or 
blook the adversary’s ships. Now, however, things 


are very different, and although a Harbor may be 


blockaded and all communication through ordinary 
courses with the outer world out off, still commu- 
nication may be carried on and reinforcements asked 
for by means of a submarine cable. In our present 


war with Spain a number of these cables have been’ 


eut, and undoubtedly more will share the same fate. 


. The question has been brought up as to whether this 


country has the right to out cables that are not con- 
trolled by American companies, but which afford 
the enemy means of commanicating with the outer 
world and with its home goveinment, The point 
brought up is unquestionably a legal one, but it 
would seem as though a neutral country ought to 
refuse to transmit war messages to the home govern- 
ment of, for instance, a besieged colony. The mes- 
sages transmitted would probably be of far more 
importance than the furnishing of coal to a warship 
of one or other of the belligerente. IIowever this 
may be, the United States has cut a number of cables 
running out from Caba, leaving the question of dam- 
“ages, if any are claimed by neutral countries, to be 
settled hereafter in court. 

It may interest some of our readers to know that 
the first submarine cable of any length was laid 
across the Straits of Dover between Calais and Cape 
Grinez in 1847. This cable was very crude in its 
manufacture, consisting only of a copper conductor 
surrounded by ап insulating layer of gutta percha, 
and consequently failed a few hours after having 
been put in plate. In 1858 the first cable across 
the Atlantio was laid between Ireland and New- 
foucdland. As will be remembered by many, this 
cable proved defeotive, ultimately failing through 
excessive leakage. Another attempt was made to 
lay a cable between the Old and New World in 1865, 
resulting in its breaking in deep water. The follow- 
ing year, however, through the medium of a third 
cable, communication was successfully established. 

As is well known, a aubmarine cable consists of a 
conductor of stranded copper wire, the insulation 
usually consisting of layers of gutta peroba, a bed- 
ding of jate and an external sheathing of iron wires 
covered by кошу prepared tape. The latter wind- 
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ing goes to make up the protecting covering and pre- 
vents the stranded copper conductor from becoming 
exposed throvgh abrasion. It was principally 
through this lack of proper insulation and sheathing 
that the first cables that were laid failed. The 
thickness of the sheathing varies wish the depth at 
which it is proposed to lay a cable. What are 
known as deep sea cables are lightly sheathed with 
slender steel wires. Shore end cables, on the other 
hand, which rest upon rocky bottoms and are more 
or less subject to the action of storms and heavy 
tides, are heavily armored. 

As soon as it becomes apparent that signals can no 
longer be transmitted through a cable it is necessary 
to acourately locate the break in order to repair it. 
This is done by measuring the electrical resistance 
of the conductor, usually from each end. Knowing 
what the resistance in ohms per mile is of the con- 
ductor in that special cable, the distance in miles to 
the break oan readily be computed. Thus when 
Admiral Dewey out the Manila cable it was imme- 
diately ascertained at Hung Kong that the cable was 
parted some forty miles from Manila. 

The grappling for and cutting of а submarine cable 
are by no means а simple matter unless the ship 
undertaking this work is provided with all the neces- 
sary apparatus. A ship of war usually relies upon 
what id known as the cutting grapnel to destroy а 
cable unless it is desired to utilize one section of a 
out cable for communicating purposes. In such an 
event the cable after being caught in an ordinary 
grapnel is brought on board the ship, where it is 
severed, the end in control of the enemy being 
securely fastened to a buoy and dropped overboard. 
Through the other end messages may be transmitted 
wherever desired providing the vessel is equipped 
with suitable transmitting and receiving apparatus. 
When it is merely desired to part a cable in deep 
water а cutting grapnel is lowered and the vessel 
steams slowly backward and forward at right angles 
to the line of cable. As soon as the latter is hooked 
it slips, by means of pulleys, between two heavy 
knives or teeth and the strain in lifting causes the 
teeth to close and bite off the cable. 

The recent cable cutting at the harbor of Cienfue- 
gos was accomplished in a very different manner. 
In this case the cable to be out was in shallow water. 
It had to be grappled for by small boats and when 
caught hauled up across them. It was absolutely 
necessary to out a section many feet in length out of 
the cable to prevent the ends being spliced later by 
the Spaniards and communication re-establiehed. 
This work had to be done under the most ad verte 
circumstances, the tough steel wires forming the 
armor being backed off with axes, chisels and saws. 

Probably the most important lesson that tbe pres- 
ent war has taught, so far as submarine cables are 
concerned, is that every man-of-war should not only 
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be provided with all the necessary tools for cable 
cutting, but should also have on beard a mirror gal- 
vanometer and other necessary instruments for the 
transmission of messages. This would algo neces- 
sitate the presence on а war vessel of at least one or 
two skilled telegraphio operators just as each war 
vessel now carries a number of expert divers. 

& & + 
The Twenty-first Convention of 
the National Electrio Light As- 
sociation, by far the most im- 
portant gathering of the year in 
electrical circles, has met, done 
its work and dispersed. The meeting was unques- 
tionably the most successful that has yet been held. 
Ileretofore considerable fault has been found with 
. the National Electric Light Association for not ac- 
complishing more of a practical nature. Through 
the efforts of Mr. Insull, this criticism would be un- 
founded if applied to the late Convention, as the 
papers presented were almost invariably on sound 
practical subjeots and the disoussions were con- 
ducted in the true didaotio spirit. The attendance 
was unusually large, there being present by far a 
greater number of central station men than ever at- 
tended any previous National Eleotrio Light Con- 
vention. In former years the supply men and 
manufacturers! representatives have predominated, 
but at the Chicago Convention the central station 
element outnumbered all others. And tbis is as it 
should be, as the Association is presumed to be 
mainly composed of central station representatives. 

This excellent showing of practical men is directly 
due to the efforts of President Insull, who, himself 
president of one of the largest central stations in 
the country, took particular pains and spared no 
efforts to secure the attendance at the Convention 
of many central station men who had never previ- 
ously attended a meeting of the Association. The 
result of having such а large number of eminently 
practical men present naturally had its effect on the 
discussions, tending to make them of an instructive 
nature and bringing out points actually met with 
in practice that could have been touched upon under- 
standingly by no other set of men. 
The social features were everything that could be 
desired and most enjoyable, and certainly spoke 
well for the hospitality to be met with in the 
“ Windy City." The ladies present went on two 
coaching parties, but unfortunately the enjoyment 
of the drives was somewhat marred by sudden 
showers. | 

The proceedings of the Convention will be found 
in detail elsewhere in this issue, and we trust that 
the eminently practical papers read and topics dis- 
cussed at the Chicago meeting will serve as a prece- 
dent for future gatherings of the Association. 


х ж * 
It will interest inventors in 
general, and electrical in- 
ventors in particular, £o know 
that provision has been made 
for inoreasing the number of 
Patent Office examiners. The electrical department 
of the Patent Office in Washington has always been 
more or less bebindhand in its work of passing upon 
applications, and has probably never been more so 
than at the present time. The bill was passed on 
June 6 by the House of Representatives by a vote of 
154 to 58 which oalls for the revising and classifica- 
tion of letters patent. By the provisions of the bill 
the Patent Office is to have an enlarged force for 
clerical work, by whose assistance it will be pos- 
gible to relieve the congested condition of affairs 
which now exists in that office; but if anything, a 
more important provision of this bill is that which 
gives the bill its title, namely, the revising and 
classification of letters patent. For the past ten 
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years efforts have been made to get some such bill 


furough Congress, lat hitherto without success. The 


Commissioner of Patents is authorized by this bill to 
undertake the revision and perfecting of the classifi- 
eation for the purpose of determining with more 
readiness and accuracy the novelty of inventions for 
which applications for letters patent are or may be 
filed in the Patent Office, and to prevent the issu- 
ance of letters patent for inventions which are not 
new. Any system or method of classification such 
as the above should prove of great value as it would 
undoubtedly save thousands of dollars each year 
which are now spent in protracted litigation between 
rival manufacturing concerns over infringements. 
With soma such handy system of classification, the 
chances of one claim covering another sbould un- 
questionably be reduced toa minimum. 

The necessity of some form of legislation looking 
toward an increase of the clerical force in the Patent 
Office was obvious to every inventor who has 
recently applied for a patent. Daring the last 
decade the business of the Patent Office has increased 
33 per oent., whereas the force for conducting the 
business has increased but 6 per cent. The principal 
objections brought up against the passage of the bill 
were based on the fact that it would entail an extra 
expense of over $300,000. Assuming that the neoes- 
sary changes would entail the expenditure of this 
sum of money, the fees paid by inventors, although 
not exorbitantly high, more than cover the expenses 
and certainly entitle them to reasonably speedy 
Service. At present in the case of many novelties 


the season for them passes before the inventor can 
secure a patent. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


OF all the electrical papers in New York city, 
ELKCTRICITY, containing а full programme of the 
Twenty-firat Convention of the National Electrio 
Light Association, was the only journal to be dis- 
tributed on the Convention train which left for 
Chicago on Sunday, June 6. 


* * * 
Is This Another General Electric Scheme? 


The Philadelphia Times of the 9th inst. publishes 
the following in its financial columns : 

The General Electric Automoblle Company, stock of 
which was brought out yesterday on the Philadelphia 
Stock Exchange, has bought (rom the well-known electri- 
cian and inventor, Rudolph M. Hunter, M. E., E. E., of 
this city, and others the fundamental patents for electric 
traction for railways, electric cabs and carriage auto- 
mobiles, electric car lighting, electric launches, etc., when 
using secondary batteries or accumulators wholly or in 
conjunction with dynamos on cars, or when supplied from 
a distant source through line conductors. Mr. Hunter and 
associates are said to have expended a very large sum of 
money in perfecting these patents, of which there are 
seventy, different and distinct. Competent counsel has 
passed on the soundness of the legal aspects. They are 


declared to cover generally and specifically every practical: 


or feasible method of operating cars, carriages, cabs and 
boats by accumulators, and, as an example of the work 
already accomplished, it may be said that the modern 
electric car truck, lighting system and series. multiple con- 
troller (used upon every electric railway car in the 
country) are the inventions of Mr. Hunter and covered by 
the patents controlled by the General Electric Automobile 
Company. s 

In another part of tbe same paper the following 
appeals : 

А new candidate for favor was brought out during the 
day, the stock of tbe General Electric Automobile Com- 
pony. Starting at 11/4 bid, the price, reflecting good come 
mission house demand, advanced to 1253. Higher prices 
are thought likely for this stock in the near future. The 
company was organized under the laws of West Virginia, 
with an authorized capitalization of $2,500,000, divided 
into 50,000 full-paid, non-assessable common shares of the 
par value of $50 each. There is no preferred stock, nor any 
bonds. ; 

Of the total common stock authorized there have been 
issued 85,000 sbares, 20,000 of which are held intact by the 
controlling interests, leaving 15,000 shares taken over by a 
syndicate. Asanassetfor future usethere remain in the 


treasury 15,000 shares, It із also understood that the treas- 
ury will have at the beginning of business a large cash 
balance. Head officers of the company are located on the 
fourth floor of the Bourse. The board of directors include 
J. A. Brill, of the J. G. Brill Osr Company, Philadelphia; 
W. D. Marks, late president of the Edison Company, Phil- 
adelphia; Rudolph M. Hunter, inventor and capitalist, 
Philadelphia; John H. Noblit, capitalist and director of 
the Frankford & Southwark Passenger Railway Company, 
Philadelphia, etc. The registrar isthe Fidelity Title In- 


surance & Trust Company of this city. 


є ++ * 

AN inventor at Norwich, Conn., is said to be the 
originator of a new electrical device which promises 
wonderful results. The invention consists in a 
method for obtaining or generating electricity with- 
out the use of any chemicals or dynamo. The 
model, for such it is at present, is made of brass and 
copper, When once placed in position, it is guaran- 
teed by the inventor to last for years, requiring no 
expense for repairs. It is not oonneoted with or at- 
tached to any engine or machine, but is ве]Ї-орега- 
ting. A gentleman who witnessed it in operation 
states that from what he saw the machine can appar- 
ently furnish an unlimited amount of electricity at 
almost no cost. Is this another Keely motor? 

xX kK ck 

AT the National Electrio Light Convention in 
Chicago there were but few exhibits. The Interior 
Conduit Company and the Paragon Company had a 
number of fans in use in various places throughout 
the Auditorium Hotel and Mr. Randolph had an ex- 
hibit in the Annex. From this it will be seen that the 
number of exbibite was unusually small, there also 
being а scarcity of souvenirsas compared to previous 
Conventions. The Circular Loom people presented 
a briarwood pipe with amber stem, a package of 
tobacco and a box of matches, and the Okonite Com- 
pany presented the ladies in attendance with an 
ornamented table plaque. 

Many of the old-timers were present, among whom 
we might mention Mr. Edward H. Johnson of the 
Sprague Electric Company, George A. Redmond of 
the Rochester Gas & Eleotrio Company, Mr. Higgans 
of Wisconsin, Mr. Randolph, formerly of the Ex- 
celsior Company but now of the Sterling Aro Lamp 
Company, George Fairolougb, Col. Hill and Mr. 
Jampolis of the Chicago Edison Company. А refer- 
ence to our list of names of those in attendance wil 
show that although the present era seems to be one 
of great changes in the electrical industry there are 
still many of the old-timers who always attend these 
Conventions. 

& N & 

THE managers of the Eleotrical Exposition in 
Philadelphia have made arrangements with a num- 
ber of experts in the various lines of electrical de- 
velopment to make short addresses on electrical sub- 


` jects for the edification of visitors to the Exposition. 


These free lectures will be given every hour from 10 
A. M. to 3 P. M., and will doubtless prove of much 
benefit to those who are able to withdraw their at- 
tention from the other attractions of the show. 

+ + ¥ 


IN a recent issue of one of our contemporaries we 
see it stated among the advertisements that Even 
Spain, counting the pennies of poverty, buys West- 
iogbouse electric apparatus." Is it possible that 
this is one of the reasons why Spain has to oeunt 
‘the pennies of poverty?“ Possibly, now that war 
is being waged, the Westinghouse Company is doing 
all i$ can to aid the United States in ruining Spain. 


& & + | 

An automatic electric car fender has been in- 
vented by Mr. G. W. Rochester of Otta wa, and 
the inventor claims that the device is the best 
yet made. It consists of several pieces of wire net- 
ting, arranged on cross bars in such a manner in the 
front of electric cars that the moment any object 
strikes this netting another net shoots out in front 


directly along the ground and picks up the 
Oecd encountered: There is no possibility of any- 
thing getting between this fender and the roadway. 
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THE CHICAGO CONVENTION. 


The National Electric Light Association Meeting a 


Great Success. 


LARGE ATTENDANCE OF CENTRAL STATION MEN. 


а 


Report of the Proceedings—The Presidents Address—Pa- 
pers and Discussions—The Committee Report on Stand- 
ard Candle-Power of Incandescent Lamps—The 
New Officers—List of Attendants. 


The delegates to the Twenty-first Convention of 
the National Electrio Light Association commenced 
to arrive at Chicago on the 6th inst. in formidable 
numbers, and by evening the corridors and club 
rooms of the Auditorium Hotel were well filled. 
In the evening at 8:30 а reception was held. The 
beautiful parlors of the hotel were profusely and 
handsomely decorated, the gorgeous palms and the 
cheerful music making the soene one long to be 
remembered. Many of the gentlemen were in full 
evening dress. The toilets of the ladies reminded 
one of agrand ball, There was no gpecial pro- 
gramme, but every one was left free to mingle with 
the throng, renewing old-time acquaintances and 
making new ones, President Insull was every where, 
doing his utmost to show the visitors what a real 
Simon-pure article ‘‘ Chicago hospitality“ is. He 
was ably assisted by other members of the Reception 
Committee. Tbis committee as a whole con- 
sisted of C. H. Wilmerding, chairman; B. E. 
Sunny, J. B. Wallace, Samuel Insull, A. S. Hib- 
bard, E. K. Comstock, F. B. Badt, J. Holt Gates, 
F. Н. Clark, F. S. Gorton, W. Н. MoKinlook, J. B. 
O'Hara, Geo. C. Bailey, M. Coster, L. A. Ferguson, 
G. A. MoKinlock, W. A. Kreidler, Chas. Munson, 
E. B. Kittle, F. W, Kohler, Martin J. Insull, J. К. 
Wiley, F. E. Donohoe, W. W. Low, К. B. Rawles. 

A superb and dainty collation was served and the 
reception was voted a great success in every way. 

On the morning of the 7th large numbers of dele- 
gates arrived from the West and Southwest, and by 
the time the Convention was called to order by 
President Insull in the Banquet Hall of the hotel 
the room was crowded. This Banquet Hall of the 
Auditorium is without doubt the finest and beat- 
appointed room in which the National Electric 
Light Association ever held a meeting, and its selec- 
tion was but one of many evidences of liberality on 
the part of the Chicago fraternity in catering to 
the comfort of their guests. 

When President Insull, at about 11 o'clock, had 
suoceeded in getting the members to take seats by 
specially calling the attention of Mr. Edgar and 
some jovial companions to the fact that they were 
not yet seated, he commenced the delivery of bis 
opening address, which will long be remembered as 
one of the most instructive, sensible and business- 
like addresses ever delivered before the Association. 


The address is bere given in full : 
PRESIDENT INSULL'8 ADDRESS. 


Members of the National Electrio Light Associa- 
tion—Ladies and Gentlemen: Ір calling to order 
the annual convention of your Association my dual 
capacity presents somewhat of an embarrassment to 
me. I am in doubt whether as president to 
enlarge upon the great growth of this Association 
since its formation in this city on February 25, 1885, 
or whether as a resident here to dwell at length upon 
the marvelous growth of the city in which we weet. 
Chicago and the industry with which we are identi- 
fied have a somewhat close connection. The growth 
of the former, if measured from the point of view of 
the rapidity with which history is made, is, so to 


е 


speak, the product of yesterday. The electrical in- 
dastry, or rather that portion of it with which we 
are associated, is hut little more than the produot of 
to-day. Ifthe growth of this city and that of our 
own industry is as great during the next thirteen 
years as the progress they have achieved since 
the date of your first meeting here, I am aure that 
both the citizens of Chicago and the members of your 
Association will have every reason to congratulate 
themselves. Speaking for those of my friends con- 
neoted with the eleetrical industry in Chicago, and 
also for myself, І cau assure you it affords us very 
great pleasure to welcome you at this convention, 
and the fact of your meeting in this, my home city, 
eohances not a little my high appreciation of the 
privileze of presiding on this occasion. 

The officers of your Association have had in mind 
in preparing à. programme for this convention the 
importance of bringing before you subjects of interest 
in connection with central station management, and 
the papers to be read at our various sessions and the 
topics mentioned for discussion cover such a wide 
range that it would seem undesirable for me to 
occupy much of your time by way of introduction. 
The various gentlemen who have so kindly consented 
to read papers will deal with such important ques. 
tions as the cost of generating and distributing the 
product which we manufaoture, transformer economy 
and the rival olaims of alternating currents and 
direct currents as means of distribution. The many 
problems which you have to solve in conuection 
with the question of publio lighting aud the cost of 
producing electrical energy by water power will 
also be discussed. 


STANDARD VS. SPECIAL MACHINERY, 


A matter which has called forth during the last 
year considerable discussion is the question of the 
use of standard apparatus and the tendency towards 
the specification of special machinery on the part of 
electrical engineers. This conrse is not by any 
means confined to large work, but is followed by 
tome engineers whether they are designing a small 
isolated plant or are projecting a large modern cen- 
tral station. It would seem to me to be of para- 
mount importance to the manufacturer and user that 
both should co-operate in eliminating as far as possi- 
ble from the business the necessity of building and 
using special types of machinery. This can only be 
done by the adoption of standard specifications for 
various standard types of apparatus. A conimittee 
of the American Institute of Electrical Engineers has 
already taken this subjeot under consideration, and 
I believe that we will be serving alike the interests 
of the manufacturers and users of electrical apparatus 
if we will take some action with a view to co-opera- 
ting with the Institute and other bodies in this 
matter. In drawing attention to thissubject I speak 
with an appreciation of the position of both manu- 
facturer and user, having had more or less connec- 
tion with the manufacture of electric apparatus and 
the manufacture of electrico current. Constant du- 
plication of parts resulting in constant duplication 


of a given piece of machinery means, as апу mapu- 


facturer will tell you, constant reduction in cost. 
Variation from a given type means increased cost aud 
even the wiping ont of an apparent profit. In the 
last year or so there has been a great deal of disoua- 
sion in England prompted by the success of Ameri- 
can manufacturers in obtaining large contracts for 
eleotrio traction work in Great Britain, and the in- 
quiry has often been made, how is it possible for 
American electrical manufacturers, with high wages 
against them, to compete with English builders, 
whose scale of pay to their workmen is ona very 
much lower basis. If you will examine into the 
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amount of eleotrio traction machinery manufactured 
in this country under a system of constant duplica- 
tion and the use of special tools, and then visit the 
electrical establishments on the other side of tbe 
water and note the tendency there towards special iz- 
ing each partioular job, you will soon recognize that 
the reason for low cost and consequently low selling 
price on this side of the ocean is brought about by 
the fact that in America this class of work 
is largely designed by the manufacturer, and as 
& natural result is the duplicate of something 
already produced, whilst on the other side 
of the Atlantio the builder of the machinery 
works from the plans of the electrical engineer, 
which necessitates his producing something different 
to fill each different contract. In опе case the ma- 
chinery is really manufactured; in the other case the 
builder runs a jobbing shop. Unfortunately during 
the last few years American users of electrical appa- 
ratus have somewhat departed from the pursuance 
of what is really a fundamental principle of Ameri- 
can manufacture, namely, the use of existing types 
whioh are turned out in large quantities with special 
tools with a view to the lowest possible cost of pro- 
duction, The electrical engineer for the purchaser 
has been permitted to draw up specifications which 
have tended towards the specializing of apparatus, 
necessarily interfering with rapid manufacture and 
low cost of the product. The disadvantage to the 
manufacturer is apparent. It is turning our large 
electrical works from manufacturing establishments 
into jobbing shops, cutting down their capacity, in- 
creasing their labor cost and lengthening the time 
that it takes to produce a given article. Looking at 
it, therefore, from the point of view of the manufao- 
turer, the capacity of his plant is reduced and con- 
sequently his interest and general expense cost is 
higher; his labor cost is increased; and if he finds 
himself unable to inorease his selling price, his shop 
must be run at а lozs instead of at a profit. | 

The user is necessarily interested in low cost of 
production on the part of the manufacturer, as he 
cannot expect to purchase apparatus except at prices 
which yield a return to the maker. From this point 
of view alone 16 would seem to me to the interest 
the user that he should co-operate with the manu- 
facturer with a view to standardizing appara'u 
eliminating unnecessary variations from a ‘given 
type and providing specifications for machinery ch 
ing for a given capacity at a given efficiency. Sue 
a course would lead to low 0066 of manufa ture ard 
consequently low selling price, coupled with rapid 
production. | | 

Another objection to special apparatus із the ex- 
pense and delay in obtaining duplicate parts in case 
of break-down. The fear of delay ander such cir- 
cumstances often necessitates the user carrying the 
duplication of his plant to a point entirely unneces- 
sary when standard apparatus is used. Capital in- 
vestment and consequently interest cost is thus in- 
creased, not only by the purohase of apparatus 
which of itself is expensive to build, but alao by the 
duplication of investment which I bave pointed out 
must of necessity follow. 

A further point which should be borne in mind in 
connection with the lack of standard specifications is 
the opportunity that 16 gives to the unprinoipled 
manufacturer to dispose of his second-rate apparatus 
to the uninitiated. We talk of a machine having a 
given capacity; bué under what conditions should it 
operate to develop this capacity, and how ofteu does 
it ocour that a dynamo machine is rated entirely too 
high and at the cost of its efficiency? How much 
miscellaneous material used in connection with the 
industry is absolutely unfitted for the purposes for 
which it is sold? Sarely all of us, manufacturers 
and users, are deeply interested in maintaining 
the highest possible standard of work and elimina- 
ting alike from our central station systems and the 
installations for our customers worthless appliances 
whose only recommendation is their apparent cheap- 
ness, whereas, ав а matter of fact, they are really the 
most expensive that oan be bought, because they are 
unfitted for he purposes for which they are intended. 
A proper consideration of this subjeot would поё em- 
brace alone the apparatus we are ourselves in the 
habit of buying for use in connection with our 


plants, but also the appliances used in connection . 


with customers’ house wiring. It should be borne 
in mind that faulty apparatus from one cause or an- 
other resulting in В stoppage of the service of one or 
more customers ie, in the mind of the user of cur- 
rent, set down to the unreliability of the system aa 
a whole. A central station customer seldom dig- 
oriminates between a contractor who supplies a 
worthless device and а company supplying him with 
current. Standard specifications should therefore 
cover not alone the macbinery used, bat also the de- 
vices and material forming part of а oustomers’ in- 
stallation. This Association has addressed iteelf at 
various times to the consideration of questions in 
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conneotion with house wiring, and has co-operated 
with the National Board of Fire Underwriters and 
other bodies with a view to establishing rales to be 
followed by contractors, I strongly recommend 
that this matter be taken up on a broader basis than 
heretofore, and that in conjanction with the techni- 
cal societies we invite the оо operation of the elec- 
trical manufacturers with a view to standardizing 
apparatus and the specifications therefor, whetber 
for use in the central station itself or in connection 
with the distributing system. 

I do not wish my remarks on this subject to be 
taken as in any way censuring the many electrical 
engineers who have by their special training and 
natural ability done so much to develop the indus- 
try with which we are connected. From my experi- 
ence I am satisfied, however, that from the point of 
view of the user, the designing engiueer who adapts 
his requirements to the standard apparatus of a fir:t- 
class manufacture, is able to produce a plant of 
more satisfactory character aud more:, economical to 
operate than that designed by those Engineers who 
I regret to say are sometimes influenced by the de- 
sire to use machinery which they сап claim as their 
own handiwork rather than use something that 
would be quite as satisfactory and has the advantage 
of being tbe regular product of an established man- 
ufacturer. 

The consideration of the subject of standard ғресі- 
fications would naturally include the p:eparatiun of 
Specifications with relation to the mauufacture of 
incandescent lamps. For several years past a conr 
mittee of this Association has had this subject under 
consideration. It bas been found practicable by a 
number of large central station companies connected 
with another association and buying from one manu: 
faoturer to purchase their lamps under specifications 
which provide for the testing of samples of the 
product of the factory, the payment for lamps sup- 
plied being based on the results of the tests. It 
веетв to me that 18 would be possible to adopt 
standard specifications under which our weibers 
could purchase their lamps from апу reputahle lamp 
manufacturer. The importance of this matter will 
be appreciated when it is remembered thatthe cost 
of lamp renewals per unit of output exceeds $1.00 
per ton of the cost of fuel in operating a central 
station with the most modern steam plant. 


SELLING PRICE BASED ON COST. 


It is of prime importance to central station man- 
agers that tbey should sell the product they manu- 
facture, namely, electric current, to the greatest 
number of consumers at the lowest possible price, 
and yet obtain a reasonable profit. For a number of 
years the basis of charge on the part of most com- 
panies has been а given unit price, with discounts 
for quantity. In the early days of the business 
some companies were in the habit of charginga fixed 
price per lamp per month, having no control what- 
ever over the use of the product, but being neces- 
sarily responsible for the increased operating expen- 
ees caused by the wastefulness of customers who 
could hardly be expected to economize, inasmuch as 
they paid exactly the same price for the use of light 
whether they burned it one or twenty-four hours а 
day. A majority of these companies, however, fol- 
lowing this last method, realized at an early date the 
absurdity of distributing that for which tley were 
not paid, and asa result I presume we can fairly 
assume that electrio lighting business (with the ex- 
ception of aro light service) is run almost universally 
on a meter basis. It is therefore unnecessary for us 
to discuss the question as to whetlier the measuring 
of current is a desirable thing in our business, as it 
is now generally recognized as a necessity. If you 
will make а careful examination of the factors enter- 
ing into the cost of current, you will very quickly 
dome to а realization of the fact that interest is by 
far the most important single element, and that this 
item varies very oonsiderably with the different 
classes of service furnished by a central station com- 
pany. The interest factor in cost depends upon the 
yearly average consumption of your product by the 
oustomer; or, to put it another way, you can figure 
your interest on the basis of so muoh per unit of 
output at maximum load. For instance, take the 
two probably extreme classes of customers to whom 
the central station company supplies current for 
lighting purposes. On the one hand you have an 
office building whose tenants only use artificial 
illumination for a very short space of time each day 
during the winter only. On the other baud you 
havea basement customer whose use of your product 
averages nearly one half of the day of twenty-four 
hours during the whole year. Your investment, to 
take oare of each of these customers, is practically 
the same; therefore, your total interest cost must 
be the same in both oases, but if you distribute 
this interest cost over the actual units consumed 
you will find that the tenant of the office building 


costs you for interest per unit of current sold mauy 
times more than does the occupant of the basement. 
There are of necessity as many different grades of 
customers between the two extremes I have men- 
tioned as there are different classes of busine:s and 
different characters of structures in which these 
businesses are conducted. Surely, if the cost of pro- 
duction varies according to the different conditions 
under which your customers use your product, it is 
but fair that the selling price per unit should vary 
correspondingly. If it does not, you, of necessity, 
encourage the use of electricity by customers whose 
business is unprofitable to you, and discourage the 
use of your product by customers whose business at 
a lower price would yield you a fair return. In past 
conventions the question of how to improve the day 
load for the purpose of raising the average output, 
what classes of business should be encouraged other 
than lighting to achieve this result, and the price at 
which we can afford to sell current to the operators 
of these different lines of business, have oome up 
for discussion. At the last convention the realiza- 
tion of the fact that great differences exist in the 
elements governing the cost of product for different 
classes of lighting customers was ably presented by 
Mr. Arthur Wright, and he pointed ouf that the im- 
provement of your load factor, tbe broadening of your 
curve and the rendering less acute of your peak is a 
matter within your own adjustment, providing that 
you will realize in considering cost with a view to 
making a selling price that conditions are во dis- 
similar that the expense to you per unit of supply- 
ing two customers in the same block is likely to be 
widely different. Various plans have been adopted 
by а comparatively small number of companies to 
meet the conditions as we now know them to exist. 
Some companies have adopted the scheme of allow- 
ing certain special discounts providing the income 
per month per lamp connected exceeds a certain 
amount. Other companies charge one rate for our- 
rent used during certain specified hours of the day 
and a much lower rate for the current used during 
the remaining hours of the day. A third method is 
a system of discounts based upon the total consump- 
tion of current during a given period, considered in 
connection with £he maximum consumption at any 
time during that same period. 

These various methods all have the same object in 
view, namely, the meeting of the conditions of each 
individual customer, and yet at the same time earn- 
ing a fair return on all of the investment provided 
for all of your customers. 

In discussing this matter I have referred alone to 
interest cost because it forms во large a proportion of 
the total cost, but you will find that this same prin- 
ciple entera into a number of the other elements 
which go to make up your total cost. It would 
therefore appear to me that in considering the cost 
of generating eleotricity you 8hould bear in mind 
that а large proportion of tbe items which go to 
make up tbe total are within your own control, and 
their amount per unit of output depends very 
largely upon the methods adopted in selling your 
product. 


PUBLIC CONTROL AND PRIVATE OPERATION, 


A subject of growing importance to a number of 
Our members is the question of the public owner- 
ship and operation of the undertakings now operated 
by electric lighting companies. The agitation in 
connection with this subject has called forth a great 
deal of discussiun, partly by those interested in it 
simply with a view to extending the influence of 
political parties, and partly by serious disinterested 
thinkers who believe that the best interests of the 
greates& number are to be obtained by the creation 
of a municipal socialism, which, if carried to its 
logical conclusion, mu:t ultimately result in munici- 
palities performing, with others, such publio service 
work a8 we are engaged in, and also in producing 
the food we eat and the clothes we wear. To those 
occupied in the management of eleotrio lighting 
properties i£ does not seem possible tbat the move- 
ment in favor of municipal operation of eleotrio 
lighting plants, based upon the assumption tbat a 
municipality can produce eleotricity cheaper than, or 
even as cheap, as а private corporation, is well 
founded. We all realize, from the close attention we 
haye to give to our own affairs, that self-interest and 
the necessity of getting а return on our investment 
are the first essentials to the economical adminis- 
tration of large enterprises. While I do not pretend 
to claim that eleotrio lighting companies are beyond 
reproach, I wish to point out that many of the evils 
complained of as pertaining to corporate manage- 
ment are the direot resulta of the enforcement of 
unwise conditions through legislative action. III- 
advised efforts are often made by legislative bodies 
to secure advantages in the direction of control. 


. which cannot be obtained without. giving an equiv- 


alent in protection to theindustry. This causes the 


investor to feel that his property is being attacked 
and compels him to resist such legislation. The 
renult isa feverish agitation, orimination and re- 
crimination, between the would-be improvers of 
municipal government and the owners of corporate 
properties without reaching a conclusion satisfactory 
to either. The fallacy of the so-called reformer’s 
theory results from looking only at what he calls the 
injurious effects of corporate management without 
taking into account its indisputable benefits. He 
does not seek for the cause of the trouble. If re- 
formers will take accurate account of all the points 
in the problem they will discover that the evils com- 
plained of result from errors in legislation designed 
to determine the relations between municipal bodies 
and eleotrio lighting companies. It seems to me 
that the olaim that municipal operation is the uni- 
versal соте for all diseases for which electric lighting 
companies are supposed to be responsible, merely 
proposes the substitution of political in the place of 
industrial management. This raises the question: 
Is the administration of municipal affairs in tbe 
various cities throughout this country so economical 
as compared with the management of private indus- 
tries and the class of service rendered so efficient as 
to justify the increasing of the burdens already im- 
posed apon municipal government? It appears to 
me that a correct division of power and responsibil- 
ity requires political government to control private 
industrial management. Where political govern- 
ment and industrial management are merged into 
one interest, the power of control is seriously im- 
paired, sicce & political administration cannot be 
reformed without overturning the party in power. 

I cannot bring myself to the belief that the 
citizens of this great country are in fact opposed to 
large aggregations of capital in corporate form, as 
such aggregations are absolutely necessary to the 
operation of all great undertakings by private enter- 
prise. It is as impossible to operate such vast affairs 
with individual capital, as a personally owned busi- 
ness, a8 it is for us to live without municipal, state 
and national governments, The misunderstandings 
which from time to time occur between communi- 
ties and the managers of electric lighting companies 


_ will, to my mind, disappear entirely if the relations 


between the two are correctly founded on the bas в 
of public control, with corresponding protection to 
the corporations operating tbis industry. It would 
seem to me to be a very proper function for this 
Association to address itself to educating the publio 
to a definite legislative policy which will be fair to 
the municipalities, securing to the publio the best 
service at the lowest possible price, and protect cor- 
porations by giving them franchises which, while 
conserving municipal control, will insure to the in- 
vestor the permanency of the undertaking. 


COMPETITION IS NOT THE TRUE REGULATIVE FORCE, 


It is supposed by many who discuss municipal 
affairs that the granting of competitive franchises 
for public service work is the true means of ob- 
taining for users the lowest possible price for the 
service rendered, whereas, ae a matter of fact, the 
exact opposite is the ultimate result. This is proved 
by results in all large cities where the moet severe 
competition bas taken place. Acute competition 
necessarily frightens the investor, and compels cor- 
porations to pay a very high price for capital. The 
competing companies invariably come together, and 
tbe interest cost on their product (which is by fer 
the most important part of their cost) is rendered ab- 
normally high, partly owing to duplication of in- 
vestment and partly to the high price paid for money 
borrowed duripg the period of competition. The 
selling price of a service should be based on its cost, 
and in any business such as public work, where the 
investment is large and the annual turn-over is 
comparatively small, if the item of interest be an- 
necessarily augmented, it must be reflected in she 
price paid by public and private users. 

While it is not supposed to be popular to speak of 
exclusive franchises, it should be recognized tbat the 
best service at the lowest possible price can only be 
obta:ned, certainly in connection with the industry 
with which we are identified, by exclusive control of 
a given territory being placed in the bands of one 
undertaking. In most European countries publio 
service corporations enjoy exclusive franchises under 
proper control, and are able to obtain capital for 
their undertakings at the lowest commercial rates, 
thus materially affecting the cost of their product, of 
which interest, as I have already stated, is necessar- 
ily so great a part. In order to protect tbe publio, 
exolusive franchises should be coupled with the oon- 
dition of public control requiring all charges for 

services fixed by public bodies to be based on cost, 
plus a reasonable profit. It will be found that this 
cost will be reduced in direct proportion to the pro- 
tection afforded the industry. The more certain 


‚ this protection is made the lower ће rate of interest 
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and the lower the total cost of operation will be, and 
consequently the lower the price of the service to 
publio and private users. If the conditions of our 
parti ular branch of public service are studied in 
places where there is a definite control, whether by 
commission or otherwise, it will be-found that the 
industry is in an extremely healthy condition, and 
that users and taxpayers are correspondingly well 


served, 
COMPENSATION FOR FRANCHISES. 


When prices for service are baced on cost it matters 
not whether in the establishment of a system of leg- 
islative control provision is made for paying a por- 
tion of the receipts direct to the municipality. If 
the public demands a percentage, surely we can 
afford to pay it, asit would simply be added as an 


` item of expense on whioh our selling price would 


be figured. If the public does not demand a per- 
centage, this selling price would be proportionately 
less, It is simply a question as to whether our mu- 
nioipal bodies prefer to raise a portion of their in- 
come by taxing their citizens tbrough the agency of 
public service corporations, or whether they prefer 
to raise that portion of their income by collecting it 
direot from oitizens themselves. Revenue raised by 
а percentage on gross receipts of the electric lighting 
business would, at the present time, however, seem 
to be somewhat unfairly obtained in cases where the 


selling price is subject to legislative control and 


based on cost of service, as the result would be that 
а small minority of citizens using electricity would 
be forced to contribute largely to the publio revenue, 
whereas tbe bent fits enjoyed therefrom would be to 
tbe advantage of the wbole community. 

TAKING PRIVATE PROPERTY FOR PUBLIC USE. 

Another point that should be included in а proper 
scheme of publio control is a condition under which 
the municipality’ would have the right to pu:chase 
the undertaking. Suob a rigbt should include a 
direct obligation on the part of the municipality to 
purchase the property ut a fair price whenever it is 
thought desirable that tbe industry should be oper- 
ated by the municipality. The possibility of the 
exercise of the right of purchase by the municipality 
would of itself make it to the interest of the owners 
of the property to do their full duty in their relation 
to the public. On the otber hand, if a community 
licenses а corpo ation to perform a certain public 
service, and if that corporation investa its money 
and develops its business, surely it is unfair for that 
community to go into the same line of publio service 
work itself without first purchasing the existing 
plant. If this is not done the value of private prop- 
erty will be destroyed witbout just compensation 
being made therefor in an attempt to secure a public 
benefit. I do not believe that tbe people as a whole 
are во unfair as to demand that such а ооогве shall 
be taken. 

My recommendations on the subject, which I have 
just presented, are by no means original. Most 
public service corporations in Great Britain are run 
on practically the bases indicated, and in more than 
one State in the Union corporate legislation has taken 
the same direction. ` 

I would summarize the position which I think 
we should take on this subject in just two sentences, 

First—Franobises granted to publio service corpo- 
rations should secure them the same degree of pro- 
tection in their rights to their property as is enjoyed 
by other investments, 

Second—Pablic control of charge for service based 
on cost plus a reasonable profit, and eliminating the 
factor of competition, is the proper safeguard for the 
interests of users, taxpayers and investors. 

The address was followed hy hearty applause. 

President Insull requested that the subjects pre- 
sented in his address, being of vital interest, be dis- 
cussed some time during the meeting. He then read 
numerous letters of regret from absentees, among 
them being those of A. M. Young of Waterbury, 
Conn., Nikola Tesla and Elihu Thomson. 

A number of invitations were read from various 
Chicago concerns tendering hospitality to the Asso- 
ciation. These were referred to the proper commit- 
tees for action. 

The President then announced the next order of 
business to be the paper by Mr. Calvin W. Rice, 
Brooklyn, N. Y., Cost of the Generation and Dis- 
tribution of a Unit of Eleotrioity.“ 

Mr. Rice said he was fully aware of the responsi- 
bility of undertaking a discussion of the subject he 
had chosen and would confine his remarks to a 
resumé of the most reliable data at band. In 
America the variation in the investment per kilo- 
watt is $200 to $750 according to the capacity of the 


installation; in the great majority of oases the H. M. Atkinson of Atlanta, Ga., and Mr. E. Н. 


cost was $400. The majority of plants in Great 
Britain and the Continent cost $500 per kilowatt in- 
stalled. The importance of keeping down the in- 
vestment per kilowatt, be said, need not be em- 
phasized, and the location of the plant ought to be 
considered with reference to all influences, having in 
view the dollars and cents value per year fur eaob 


` consideration, In buying steam and electric plants 


it was essential to consider reliability above every- 
thing. I$ is of assistance in examining bids on elec- 
trical apparatus or engines to compare the prices per 
pound and weight in pounds per kilowatt or horse- 
power, and in considering boilers, heating surface 
and pounds per borse power as well as price per 
pound. He introduced tables showing that the cost 
of fuel averages 46 per cent. higher where the dyna- 
mos are rope-driven than where the dynamos are 
direot-driven by high-speed engines. Good regula- 
tion in the station, be said, was more important 
than high efficiency, and the value of accessories in 
the reliability of a plant and the reduction of labor 
and attendance are important. He enumerated 
these accessories under the headings of feed - water ap- 
pliances, boiler appliances, cranes and auxiliary ap- 
paratus. Tables were introduced to sbow that elec- 
tricity as delivered at the switchboard is generated 
with economy and can be used more advantageously 
than s$eam. The use of an oil-distributing system 
reduces the amount of oil consumed and tbe attend- 
ance required. He recommended the use of the air- 
blast for cleaning around generators. Referring to 
the distributing system, he said the nost of under- 
ground construction is about four times that of 
overhead construction, and great care should be 
taken in the choice of duct and insulation on con- 
ductors. In testing cables the testing apparatas 
should be at least about 50 kilowatts capacity, and 
the test pressure should be maintained at least one 
hour. Mr. Crompton's system of estimating the 
cost and profit per unit of 1,000 watts maintained 
for one hour was given, from which it was deduced 
that it required 50 cents worth of plant to generate 
and distribute one kilowatt hour per year. Load 
factor was considered, and the advantages of a high- 
load factor pointed out and illustrated by a table 
from an English soume. The cost per unit of a 
number of English stations, and the average oost of 
coal and contract price per aro lamp per year in 
American oities were given. These averages, ob- 
tained from the statistics of 46 States concerning 
aro lighting, were also given: Hours per year, 
3,326; coal, per ton, $3.03; contract per year, $101; 
price per hour, $0.34. Treating of railway plants, 
Mr. Rice’s paper gave a great deal of tabular infor- 
mation which we defer to a future issue. 

When Mr. Rice had finished the reading of his 
paper, the President announced that discussion of 
the paper was in order, remarking that the topic 
following for discussion, ‘‘ Prices and Discounts for 
Electric Current and Methods of Billing Current to 
Customers," was so closely interwoven with the 
subject of Mr. Rioe's paper that they might both be 
discussed together, 

Tbe diecussion which followed was participated in 
by Messrs. Soovil, Rice, Ayer, Barker, Coggeshall, 
Wagner, Dow,  Creeden, Insull, Armstrong, 
Van Trump, Hubeley, Wendell, Ferguson and 
Weeks, and, as the latter remarked, there had been 
few discussions before the Association of greater im- 
portance to central station interests. Аб its oonolu- 
sion the Convention adjourned until 3 o’olock. 


AFTEENOON SESSION. 


President Insull called the meeting to order at 
3:10 Р. M., and announced the first paper to be that 
of Mr. Alexander Dow of Detroit, Mich., on ‘‘ Pub- 


lio Lighting With Relation to Publio Ownership or 


Control.“ 
Mr. Dow’s paper was followed by papers on the same 


subject by Mr. Samuel Soovil of Cleveland, Ohio, Mr. 


Davis of Williamsport, Penn. 
At the conclusion of the reading of these papers 


the meeting adjourned to executive session. 


WEDNESDAY, JUNE 8—MORNING SESSION. 


President Insull called the meeting to order at 
10:30 and announced that the papers for the morn- 
ing session would be that on ‘‘ General Distribution 
from Central Stations by Alternating Currents, by 
Herbert A. Wagner of St. Louis, and ‘‘ General Dis- 
tribution from Central Stations by Direct Currents, 
by Louis A. Ferguson of Chicago. 

The purpose of Mr. Wagner’s paper was to show 
the alternating current applied in the same manner 
as the direot current with a view to comparing the 
results. The various methods of distribution are 
then reviewed. He advocated a combination of the 
alternating and direct current systems by adopting 
the most desirable features of each. Sach a oom- 
bined system is described in detail as being in suo- 
cessful operation. The paper ends as follows: In 
summing up, we find the followiog marked features 
in which the alternating current, properly installed, 
has been shown to have pronounced superiority over 
the direct ourrent: Highest possible effioienoy of 
distribution and operation; best regalation; largest 
territory desired readily supplied from one station; 
comparatively emall cost of feeders, effecting enor- 
mous saving in investment; least cost of real estate; 
cost of installing and operating sub-stations entirely 
avoided; the only system in which all classes of 
service can be supplied from one type of generator; 
greatest flexibility." Diagrams of distribution effi- 
ciency curves and distributing systems were given. 

Mr. Ferguson at the outset stated in bis paper that 
he does not blindly advocate the general use of d ireot 
carrents under all conditions for both transmission 
and distribution of electricity for commercial pur- 
poses. Reference is made to and description given 
of the method of distribution by the Chicago Edison 
Company as representing the latest development in 
direot-ourrent distribution. Variations in load were 
shown by means of ampere curves for each station. 
In the Chicago Edison system three-phase alternating 
current is used for long distance transmission with 
step-up and step-down transformers. The alterna- 
ting current is conceded to play an important part in 
the distribution of electrisity by this company. In 
some central stations two or more pressures are used. 
This is not economical except when the dynamos 
can be worked very near the maximum load. The 
method most to be recommended is to have the 
dynamos ani storage batteries feed into one general 
system a5 different points, "The useful field of opera- 
tion for an alternating current distribution system 
is to be, in the opinion of Mr. Ferguson, suburban 
residence districts and not large cities. Various 
diagrams and pressure charts were shown in conneg- 
tion with the paper. 

After tbe reading of these papers, President Insull 
said : I bave pleasure in calling upon Prof. Fajioka, 
one of our honorary members, who is professor of 
electrical engineering at the Imperial University of 
Tokyo, Japan. 

Prof. Fujioka—Mr. President and Gentlemen : In 
opening this discussion I wish to give some desorip- 
tion of what we have done in Japan. Although I 
have the honor to be an honorary member of your 
Association, I have very little opportunity to attend 
your Conventions, I shall take great pleasure this 
morning in giving a short desoription of the plant 
and system which has been carried out under my 
direct supervision in Japan. I have no data to be 
compared with the papers which have been read, ao 
I will draw a rough map of Tokyo. We originally 
had five central stations. Мо. 1 station was origis 
nally installed in 1883 entirely with the Edis и 


three-wire system. Nos. 2, 3, 4 and 5 were installed . 


afterwards, also on the Edison three-wire system, 
Belore going further I would like to say thas these 
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are some conditions peculiar to Japan; that is to say, 
the oity of T. kyo has quite an extended area, ocou- 
pying about 100 square miles, and the boildings are 
scattered, and we have not high buildings because 
of the danger from earthqaakes. I saw the advan- 
tages of the Edison three-wire system of distribution, 
80 we began to supply the more orowded parts of the 
city by means of the three-wire system. We subse- 
quently found that it was necessary to supply cur- 
rent to more settled parts of the town, во we added 
single-phase alternating currents in most of the other 
stations. Since we saw the advantages of the three- 
phase current transmission we have decided to in- 
stall one big power station near the river. All the 
former stations were worked with high pressure non- 
condensing engines, and I may state &bat coal in 
Japan, particularly in Tokyo, is very expensive, cost- 
ing $5 to $6 а ton. So we found that it might be 
wiser to install a Sondensing station near the river, 
having triple expansion engines, We installed ten 
triple expansion engines on the condensing system, 
each engine coupled to low speed generators, four 
of them single-phase generators. The three-phase 
generators were wound for 3,500 volte, whereas the 
single-phase were wound for 2,000 volts. We 
did not like to disturb the existing three-wire net- 
work in this crowded portion of the city, and we 
wanted to keep the three-wire network as we have 
had it for about ten years. The way I have done it 
was to place induction motors in No. 1 station, tak- 
ing out all the engines and boilers, and placing the 
induction motors in the same place as we had the 
engines. So in the same way Station No. 3 was con- 
verted in a similar way, and in Station No, 2 we 
have four induction motors, each 150 HP., directly 
connected to multiphase direot-enrrent dynamos. 
No. 4 station was taken down al 3. cher. In No. 5 
station we took down all tbe old engines and dyna- 
mos, and replaced the three phase transformers with 
the four-wire systems for alternating currents. The 
. other parts are coupled by means of 2,000 volt 
single-phase currents, raising the voltage at the 
necessary place to the required potential. In that 
way we bave succeeded in reducing а great deal of 
the expense in fael and labor items. I cannot tell 
at present the exact proportion of the decrease, but 
we kaow we have reduced the expenses materially, 
and I shall be pleased if this brief description will 
convey to you some idea of what has been done in 
Japan. (Applause. ) 

The President—The general subject of alternating 
ourrenta and direct currents for eleotrio lighting is 
now open for discussion. 

The discussion on these eubjects occupied the re- 
maining hours of the morning session and was con- 
tinued in the afternoon session, the advocates of both 
systems going into various details showing their 
oomparative efficienoies or defects. 

W EDNESDAY—AFTERNOON SESSION, 

The President called the meeting to order at 3:15 
Р.М. 

As mentioned, the discussion of the papers on the 
general distribution by alternating and direct cur- 
rents was resumed. The members engaged in the 
discussion from the beginning were Messrs. Thayer, 
Wagner, Уап Trump, Robinson (of Baltimore), Dow, 
Wilmerding, Ferguson, Goldsborough, Scovil, Rice, 
Insull, Ayer, Fakes, Davis, Steteon, De Camp, 
Hubeley, Chandler, F. E. Smith, Walbank and 
Carnes. 

At the conclusion of Mr. Carnes’ argument the 
President said he would close the discussion by hav- 
ing some remarks from Mr. Wagner and Mr. Ferga- 
вор. giving the preference in time to Mr. Wagner 
who was a visitor to Chicago. 

Mr. Ferguson argued in favor of the direot current 
system of distribution and referred to the various 
Edison stations throughout the country as sustain- 
ing his position. He exhibited в curve which repre- 
sented the eficiency of distribution of the Edison 
central stations in Boston, Detroit, the original 


Adams street station of the Chicago Edison plant, 
and others, and which be said at all times showed 
a higher effloienoy than that of the best alternating 
current station presented in the papers read. Bat, 
he said, the real thing is not the curve of effi- 
cienoy, but the actual cost of the production of the 
unit of electricity. In regard to regulation, he said : 
If the alternating companies propoee to have a pres- 
sure regulation equal to the direct current they must 
operate in parallel if they hope to have the same 
regulation. 

Mr. Wagner said he did not favor the use of the 
alternating current in every location and for every 
application. If a system is to be changed, and a 
station which has been operated for some years is to 
shut down, and it has a large number of direct cur- 
rent motors and devices to do the work required of 
the direot current, involving a large investment, it 
might not be at all advantageous to change it to an 
alternating current station; but for reaching out into 
new districts and developing them it seemed to him 
that there would be no use for using the direot-cur- 
rent rotary transformer, The Brooklyn Edison Com- 
pany has a station which has been in operation some 
time, where they have installed a large plant some 
six miles from the center of distribution. Tbey are 
generating alternating current entirely, three-phase, 
carrying it to their former centers of distribution 
and transforming it into direct ourrent, The fact 
that they are doing it, and the Chicago E:lison 
Company is preparing to do the same thing in some 
instances, shows that there is economy in moving the 
central station to one side of the district to be 
lighted, where real-estate is cheaper, where water 
oan be obtained for condensing and coal can be had 
cheaper; and in order to do that in most cities it 18 
necessary to employ alternating currents, because 
the distances obviously become too great for the use 
of the direot current. 

When Mr. Wagner concluded his remarks the 
Convention adjourned until Thursday morning. 

On Wednesday evening Mr. Joseph Wetzler de- 
livered a lecture on Electricity Direct from Coal," 
illustrated with stereopticon views. The lecture 
was well attended. 


THURSDAY—MORNING SESSION. 

President Insull called the meeting to order at 
10:40 A. M. The first raper read was on the Cost 
of Producing Electric Power by Water Power from 
Lachine Rapids, Canada," by W. McLea Walbank 
of Montreal. 

Mr. Walbank stated in his paper that as far back 
as 1766 a company was formed to erect dams and 
utilize the water power of Lachine Rapids but the 
scheme never materialized. Another company was 
organized on a solid financial basis in 1895, and two 
years later had a plant completed. A description 
and the cost of this plant were given in detail. Mr. 
Walbank, in justice to the Lachine Rapids plant, 
gives first the cost per kilowatt per year for the 
portion of the plant at present installed and ready 
for operation, and second what the cost will be per 
kilowatt per year when the whole water power de- 
velopment is in operation. The first amounts to 
$22.97 per kilowatt on a twenty-four bour day basis, 
the second to $8.14 on a twenty-four hour run. In 
eonoluding, Mr. Walbank stated that he hoped he 
had shown that where reliable water power can be 
obtained within reasorable distance from power 
centers 16 can be made to produce cheap eleotrio 
current. | 

The discussion on Mr. Walbank’s paper oooupied 
considerable time and was participated in by Messrs. 
Wagner, Walbank, Ferguson, Insull, Fakes, Davis, 
Matiack, Rioe and Anderson. ; 

The President at the close of the disoussion called 
upon Prof. Goldsborough to read bis paper on 
„Transformer Economy." i 

Prof. Goldsborough read bis paper. Ав the title 
indioates, the paper treats of the eoonomy of the 
etatio traunformer of alternating current from 


various standpoints. The result of a number of 
tests made of various designs of transformers at the 
laboratories of Purdue University were especially 
referred to. With but one exception the transformers 
tested surpassed the requirements of the speoifica- 
tions laid down by Prof. Jackson, and conformed 
fairly closely to the publisbed guarantees of the 


. companies submitting the transformers for test. 


The matter of burn-outs was touched upon as not 
always beivg due to faulty construction, but fre- 
quently to poor installation. 

The President—Gentlemen you have heard this 
very interesting paper and it is before you for dis- 
cussion. 1 beg, however, at this time to announce 
the committee to nominate officers and members of 
the Exeoutive Committee for the ensuing year. I 
will appoint as a Numinati: g Committee the follow- 
ing gentlemen: A. M. Robertson, Minneapolis, 


Minn.; James Dee, Houghton, Mich.; James І. 
Ayer, Boston, Mass. l 


Tue President then announced tbat the disoussion 


on Prof. Goldsborough's paper would ke proceeded 
with. 


The discussion, which was opened by Mr. Layman, 
drew into it Messrs, Thayer, Werts, Wagner, Davis, 
Matlack, Walbank and Huntley. At its olose the 
Convention adjourned until 2:30 P.M. 


THURSDAY—AFTERNOON SESSION. 


President Insull called the meeting to order at 
2:55 P. M. The fiist business was the report of the 
Committee on Standard Candle Power of Incan- 
descent Lamps," Dr. Louis Bell, chairman. Mr. 
Ayer presented the report of the oommittee, as fol- 
lows : | 


Your committee has been able to have tested in 
the most careful mauner, through the courtesy of 
Prof. W. L. Puffer of Buston, sixteen incandescent 
lamps from eleven different makers. The lamps 
were obt.ined directly from the makers or their au- 
thorized agents and were known to be for teat. 

These lamps were all soid for 16 cP., 110 volts, no 
watts specified, and may be fairly assumed to repre- 
sent the product which would be shipped to con- 
sumers who did not desire the lampe for teat, al- 
though one ba:ch of lamps came with the bases 
marked to show the point to be turned toward the 
photumeter screen. 

Ou test these lamps, 33 in all, averaged 14.1 mean 
normal СР. and about 11.7 mean spherical ce. Ooly 
опе batob of three averaged over 16 normal СР. One 
ратор fell below 11 normal CP. and two below 12 
normal сь. Five makes fell below 14.5 normal 
CP. The highest average of any batch was 16.99, 
the lowest 10.83. The average consumption of en- 
ergy was almost exactly 4 watte, the lowest 3.78 
watts per candle, aud two batches гап over 5 watts, 
It should be noted that the voltage was determined 
by a Weston voltmeter freshly compared with Clark 
cells, and each lamp was marked at its marked volt- 
age (110). 

A separate series of tests showed that these lamps 
on the average gave their mean spherical candle- 
power when measured under rotation with their 
axes tilted 44° and 24’ from the vertical toward the 
photometer, thus confirming closely your commit- 
tec’s estimate of 45? as a proper angle. 

A series of terts on proper speed of rotation 
showed that the best results were obtained with a 
speed of 200 to 25U revolutions per minute, and that 
the lamps would readily stand this speed. | 

Мару of the lamps showed bad spherical distribu- 
tion, which seems to be quite needless since it is 
merely a matter of properly proportioning the form 
of the filament. | 

Of an equal number of batches of 32 СР. lamps 
ouly one batch averaged 32 normal cP., the majority 
falling to from 26 to 28 CP. The 82 СР. lamjs 
averaged slightly greater efficiency, but were other- 
wise much like the 16 cP. size. 

From this investigation the fact stands out that 
the i: candescent lamp sold for 16 cP. is on the whole 
а lamp Which is often giving considerably less than 
its rated (P. even when new. Some of these lamps 
would probably show a temporary increase of candle- 
power after say 50 hours’ burning, but the oommit- 
tee bas not extended the research in this direction as 
yet, and adheres to the opinion tbat the initial 
candie-power is the only practical oommerc! 
teat, on ару increase consequently is simply to be 

regarded as a device for keeping the lamp a little 
longer from its inevitable decay. 


these and other data kindly furnished by 
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manufacturers and obtained from various other re- 
15.016 souroes, your committee is convinced that the 
need of a uniform rating is even greater than it con- 
cluded i¢ was in the preliminary report of last year, 
aod that а rating test in order to be effective must 


involve measurement of oandle- power of lamps in 
more than one direction. Neither mean horizontal 
nor mean spherical candle-power, nor candle-power 
in avy one direction, will define alamp well eno gh 
to enaure adherence to the rating. Your committee 
therefore reoommends that incandescent lamps be 
required toconform both to a staudard mean normal 
oand le- power and to a mean candle-power when re- 
volved with the axis tipped 45°, this representing 
the spherical distribution. It recommends that the 
limite for the mean normal candle-power be 15 and 
17.5 СР. Unless the minimum be as high as 15 there 
will certainly be found a tendenoy to proiuce lamps 
near the lower limit. The 45? should be at least 85 
per cent. of this minimum. This is not au exoessive 
requirement and wil] tend to prevent working near 
the lower limit of horizontal candle. power unless 
with a lamp very good in other respects. 

Your committee has blocked out а standard form 
of photometer, a type of which it proposes to build, 
test and put at the disposal of the Association with 


directions for proper use. 

It suggests that testing be by sample. а lot of ten 
lamps being taken from each barrel. Of these no 
lamp when run at its marked voltage sball show 
less than 15 nor more than 17.5 СР mean horizontal 
when rotated at 200 to 250 revolutions per minute; 
and no lamp shall give wben thus rotated at 45? in- 
olination less than 85 per cent. of the above mini- 


mum. 
The committee will make arrangements for stand- 


ard Jamps as indicated in the preliminary reports 
to go with the standard photometer. 
Mr. Barleigh—I move that the report of the com- 


mittee be adopted, that this committee be discharged 
and another committee be appointed to continue the 
work. 

Motion carried. 

The President appointed ав a gommittee: Chair- 
man, James I. Ayer of Boston, Louis A. Ferguson 
of Chicago, and Calvin W. Rice of Brooklyn. 

The Committee on Amendments to Freight Classi- 
fication requested further time to report, and the re- 
port was poetponed until tbe next meeting. 

The Committee on Legislation Concerning Theft 
of Current made a verbal report in which they stated 
that the committee bad collected laws passed in 27 
differens States bearing ou this subject, and they 
recommended that the same be published for the 
benefit of the members of the Association. 

The recommendation of the committee was adopted 
and а new committee was formed as follows: Chair- 
man, E. A. Armstrong of Camden, N. J.; James I. 
Ayer of Boston, апа A. W. Field of Columbus, O. 

. Тһе meeting then adjourned to executive session. 

The report of tbe Secretary and Treasurer was 
presented, showing tbe affairs of the Association to 
be in a flourisbing condition. 

On motion of Mr. Armstrong, tbe following reso- 
lusion was adopted : 


Resolved, That the annual meeting shall be held 
in May or June in each year alternately in the cities 
of New York and Chicago, unless otherwise directed 
by tbe executive, &nd on 8uch date as the committee 


shall determine. 
On motion of Mr. Atkinson, а very hearty vote of 


thanks was passed to President Insull for his untir- 
ing efforts for the success of the Chicago Convention. 

Mr. Ayer moved that the thanks of the meeting be 
extended to the Chicago Edison Company, the 
Metropolitan West Side Elevated Road, the South 
Side Elevated Road, the Northern Steamship Com. 
pany, the Chicago Telephone Company, the Ameri- 
сап Telephone & Telegraph Company, and all others 
who had extended courtesies to the Convention 
for their kindness in so doing. 

Mr. Field moved a vote of thanks to the Reception 
Committee for their very considerate attention to 


the ladies accompanying the delegates to the Con- 


vention. 

The following officers were eleoted for the ensuing 
year: 

President—A. M. Young, Waterbury, Conn. 

jst Vice-President—E, H. Rollins, Denver, Col, 


2d Vioe-President—F. A. Gilbert, Boston, Mass. 
Members of the Executive Committee—Samuel 
Insull, Chicago; Samuel Soovil, Cleveland, O.; H. 
M. Atkinson, Atlanta, Ga; F. A. Copeland, La 


Crosse, Wis. 
The Convention then adjourned sine die. 


ATTENDANTS AT THE CONVENTION. 


Abbott, Jno. Jay, Chtcage Edison Co, Chicago. 

Ayer, Jas. I., Awerican Elec Htg Corp, Boston. 

Arnold, W. L., Siemens & Halske Elec Co, Chicago. 
Atkinson, H. M., Georgia Јес Light Оо, Atlanta. 
Abboit, W. L., Chicago Edis:.n Co, Chicago. 

Allen, R. D., Siemens & Halske Elec Co, Chicago. 
Atkins, О. H., General Klectric Co, Chicago. 

Atkinson, J M., J. M. Atkinson & Co, Chicage. 
Armstrong, E. A, Camden Lt & Htg Co, Camden, N. J. 
Appleton, J., Elec storage Battery Co, Philadelphia. 
Abadie, E. H., Wagner Elec Mfg Co, St. Louis. 

Andres, J. Frark, Belleville Gas Lt & P Co. Belleville, III. 
Anderron, H. 8., United Elec Light Co, Springfield, Mass. 
Arinstrong. F. O.. Diek, Kerr & Co, Toronto Canada. 
Andrews, W. 8., General Electric Co, Schenectady, N. Y. 
Barr, Ed w. L., W. R. Brixey, Chicago. 

Badger, Jr., Е. H., Montmorency Elec Р Co, Quebec, Can. 
Baker, Jr., C. O., Baker & Co, New York. 

Baird, M. H., Eddy Elee Mfg Co, Wiodsor, Conn. 

Bement, A., Bement & Co. Chicago. 

Brooke, W. M, Elec appliance Co, New Orleans. 

Bover, F. N., General Elec Co, Chicago. 

Babbitt, H. D, Chicago Edison Co, Chicago. 

Boettcher, C., Imperial E L Co, St Louis. 

Brinckman, E. S., Imperial E L Co, st Lonia. 

Barron, A. M., The Home Elec Lt & P Co, Elkhart, Ind. 
Burleigh, J. J., Atlantic Elec Lt & P Co, Camden, N J. 
Ваше J. M., Birmingham Consol. Elec Co, Birmingham. 


в. 

Bean, Jr., W, Worth, St. Jos, & Benton Harbor ER & L 
Co, St. Joseph, Mich, 

Bowen, G. 8., Elgin. III. 

Renton, C. A, New York. 

Butler, W. W. 8., Milton Elec Lt & P Co, Milton, Pa. 

Brok e. F A, Charleston Т-Н Elec Co, Charleston. 

Badt, F. B., Cb ien go. 

Berker. F. K., Mass. Gas & Electric Commission, Boston. 

Blum, А. J., American Carbon Co, Fremont, О. 

Carnes, S. T., Meinphis Ls & P Oo, Memphie, Ten... 

Clark, Frank H., Elec Storage Hattery Co, Chicago. 

Comstock, L. K, Western Elec Co, Chicago. . 

Clisdell? Percy A., General Electric Co, Minneapolis, Minn. 

Cutter, Henry B., Cutter Elec & Mfg Co, Philadelphia. 

Cutter, Н B., Mr., Philadelphia. 

Coster, Maurice, Westinghouse Elec & Mfg Co, Chicago. 

Carr. К Е, Dearborn Drug & Chemical Workn, Chicago. 

Crossman, T E., New York, official stenographer. 

Crowell, Н Н. General Electric Co, Syracuse, N. Y, 

Culver, J. H., Cu:ver E ectric Co, Decatur, III. 

Counor, J. F., Chicago. 

Carlton, W. (J., hicago Edison Co, Chicago. 

Child, haa T, American Electricion, New York, 

Cooke, J. II. Buckeye E'ectric Co, Chicago. 

Cheney, H., Chi. ago Edison Co, Chicago, 

Crider, J. S., Washington Carbon Co, Pittsburg, Pa. 

С edoly, T. H., Chicago Edison Co, Chicago. | 

Puuk ПО H. F., Fitchburg Gas & Elec Lt Co, Fitchburg, 

nu. 

Cillo, H. J., Edison Elec Lt & P Co, St Paul. Minn. 

Crawford, Ron id, Stamford Gas & E ec Co, Stamfo.d, Ot. 

Crouse, J. B., Crouse-Tremaine Carbon Co, Fostoria, O. 

Clark, E. W., Evanston, III 

Cummings, Jas. F., Armorite Int Conduit Co, Pittsburg. 

Cutter, Geo., Chicage. 

Comstock, C. G., Smith Hill Elevator Co, Quincy, Ill. 

Cravath, J. R, Chicago. 

Copeland, F. A., Edison Lt & P Co, La Crosse, Wis. 

Candee, Willard. L., Okonite Co, New York. 

Conover, Geo, W., Chicago. 

Cutler, Harry H., Cutler-Hammer Co, Chicago. 

Channon, Н. O, Quines, III. 

Cooper, Thos , rekin Elec Lt & P Oo, Pekin, Ill. 

Cunningham, J. W., Capital Elec Lt, Motor & Gas Со, 
В vise, Idaho. 

Cate, Geo. W, Edison Illuminating Co, Detroit, Mich. 

De Land, Fred, Electrical Engineeri:g, Chicago. 

Dibble, S. F., General Evectric C», Chicago. 

De Camp, A. J., Brush Electric Co, Philadelphia. 

Downs, B B., Klectric Appliance Co, Minneapolis, 

Doan, J. i Jacksonville Gas Lt & Coke Оо, Jackson- 
ville III. 

Dow, Alex., Mutual Electric Light Co, Detroit. 

Davis, Ernest H.,Lycoming Electric Co., Williamsport, Ра. 

Duil, P, Milledgeville, III. 

Daniela, A. L, Н B Camp Co, North East, Pa. 

Downes, L. W. 1 & W Fuse Co, Providence, R. I. 


Doo, A. V, Philadelphia. 
Dee, Jas. R., Peninsula Elec Lt & Power Co, Houghton, 


Mich. 
Drake, O. F., Fort Scott Elec Lt & Pow Co, Fort Scott, Kan. 
Dysternd, E., City Elec Lte Plant, Mouterey, Mexico. 
Dale. Jno. H., Che Date Co, New York. 
E gar, H. T., 'andus E'ectiic Co, Boston. 
Eddy, Chas. M , Dearborn Drug & Chemical Works, Chi- 


cago. 
Ely, (s tf , Georgia Elec Light Co, Atlanta. 
Engel, W. T., Charlotte Елес Co, Charlotte, N. С. 
Ebert, J. W., Western Eiectric Co, Chicago. 
Fuster Geo. B., Walker Co, Chicago. 
Ferguson Lonis A., Chicago Edison Co, Chicago. 
Ferguson, James, Municipal Elec Lt Co, Brooklyn, N. Y. 
Field, C. , ма’ dard Fire Proofing Co, New York. 
Field. C. T., Port Jervis Elec Ry & 14 Co, Port Jervis, N.Y. 
Ferris, W. T., General Elec Co, Chicago. 
Francis, Robt. W., Contractor Chicago Edison Co, Chi- 
cago. 
Ferris, Thos, H.. General Electric Co. Milwaukee. 
Field A. W. Columbus Edison Elec Co, Columbus, О. 
Finney, W. B., Chicago Edison Co, Chicago. 
Fra . k, Jacob, Cosmopolitan Elec Co, Chicago. 
Fraser, R. H., Des Мопед Edison Lt Co, Des Moines, Ia. 
Fakes, 2 G., Oklahoma City, О T. 
Fluy, Henry, Westinghouse Elec & [Mig Oo, Minne- 
apolia, 
Frank, 8, A., Western Electric Co, Chicago. 
Fujioka, I.. Japan Elec Light An-ociation, Tokyo, Japan. 
Frith, Harry J., Watseka E ec Lt Co, Watseka, III. 
Gordon, Thos. S., Chicago. 
Grier, Ed ward R., Bryant Electric On, Chica. 


Grier, Thos. O., Western Electric Co, Chicago. 
Goehet, J. H , Chicago Edison Co, Chicago. | 
Gage, Channing T., Washburn & Moen Mfg Co, St Paul 
nn. 
Garrison, A. C., Columbia Inc Lamp Co, St Louis. 
Gillmor, Elmer W., Warren Elec & Spec Co, Warren, О. 
Gregory, John M.. Citv Electric Light, Bellefontaire, O. 
SUB ls H., Joneaville Elec Lt & Pow Co, Joneaville, 
ch. 
Greenwood, С. H., Edison Lt & Power Co, Le Crosse, Wis, 
Hine, Wm. 8., Stanley Elec Mfg Co, Chicago. 
Harrington, Walter E., Oamden & Suburban Ry Co, Cam- 
en Я 
Harrington, Walter E.. Mrs., Camden. N. J. | 
Hen sspe, Dr. Wm., India Rubber & G P Ins Co, New 
ork. 
Hollister, J. M, Western Electric Co, Chicago. 
Hagan Ed ward M., Southwark Foundry & Machine Oo, 
CSRO. 
Hunt, Obas. B., London Electric Co., London, Ontario, 
Hart, Jr., Е D., Pineville Elec Lt Co, Chicago. | 
Har ie, Jr., B. F. Urbana & Champaign Ry, Ова & El Co, 
Cbampaign, III. 
Hixson, H. R, Simnlex Electrical Co, Chicago. 
Holl, Thos., Smith Hill Elevator Co, Quincy, III. 
Hart, Jr., F. D., Pineville Elec Light Co, Pineville, Ky. 
Hanley, W. J.. Genera! Electric Co, Cincinnati. 
Hubbard, W. M , The Hradford Beiting Co, Cincinnati. 
Haya, W. P., General Electric Co, Cincinnati. 
Hol Eugene, Holcomb & Green Elec Oo, Spring- 
eld, III. 
Hull, J. W., Cabinet Manufacturing Co., Steubenville, O. 
Hubley, O Wilbur, Louisville Elec Lt Co, Louisville, Ky. 
Hold, W. F, Chicago General Fixture Co, Chicago. 
Hapeman,. Douglas, Thomas Eiec Lt & Power Co, Ottawa, 
III. 


Humphrey, H. H., Bryan & Humphrey. St. Louis. 

Insull, Samuel, Chicago Edison Co., Chicago. 

Jennings, John J., Wilkinsburg Elec Co., Wilkinaburg, Pa. 
Jackson, Geo. T., National Conduit & Cable Oo., New 


Yor. 
Johna, 8. O. D., Cleveland Elec. Illig Ca., Cleveland, О. 
Johnson, Edw. H., Sprague Electric Co., New York. 
Johannesson, J. K., Wagner Elec Mfg Co. St Louis. 

Jones, Geo. H., Chicago Edison Co, Chicago. 

Kammeyer, C. E , Electrical Review, Chicago. 

Kimball, Fred M . General Eiectric Co, Boston. 

Kohler, G. A., Kohler Broa., Chicago. . 

Kitt, M. B, Sprague Electric Co, Chicago. 

Kittle, K. i$, Sprague Electric Co. Ch cago. 

Kelsch, R. 8., Lachine Rapids Hydraulic & Land Co, Mont 

real, Canada. d 
Korst, P. H., badger Electric Co, Ltd, Racine, Wis. 

Keck, T i', Brush Elec Lt Co, Savaunat, Ga. 
Keily, W. E., Western Flectrician, Cengos. 
Kimbrough, Н C., Muncie Elec Lt Co, Muncie, TI]. 
Kiegan, W. P., Edison sault Klee Co, Sault ste Marie, Mich. 
Kuox, J. M, Central Electric Oo, Chicago. 
lesie, E. A, Mannattan Elec Lt Co, Lid, New York. 
Livsey, J. H., General Electric Co, Detroit, Mich. 
Lic brook, C. L., Chiengo Edison Co, Chicago. 
Lowell, James., Bay County Elec Со, Bay City, Mich. 
Lloyd, Herbert, Elec Storage Battery Co, Philadelphia. 
Гау, W. A., Wagner Elec Mig Co, St Louis, Mo 
Loc . wood, Jos D, Michigan Elec Co, Detroit, Mich. 
Luke, J. K Us Klee Lig Co, Washington, D C. 
Luthy,G G, Royal Electrice Co, Peoria, III 
Le wis, 'l'icodore Graham, Chicago Edison Co, Chicago. 
Long, Ge, Chicago. 
Mustard, John, Wagner Elec Mfg Co, Philadelphia. 
Mitchell, O., Muncie. Ind. 
Mahony, Gerald, Lakon Co, Elkhart, Ind. 
Morse, S. F. B, Chicago. 
McGhie, J., General Electric Co, New York. 
Mercein, Thos К, Sce Northwestern Elec Association, Mil- | 
waukee, Wia. 
Marshall, N., Anchor Elec Co, Boston. 
Moser, Chas., Dearborn Elec Co. Chicago, 
M«Qu ide, Jas, P. National Conduit & Cable Co, New York. 
M her, A. M.. Red Oak Elec Co, Кез Oak, lowa. ; 
Mor ili, J. .. Evanston Elec Шк Co, Evanston, III. 
Morgan, Н B., Jew: И Belting | o. Chicago. 
Manson Geo. T , Okonite Co. New York. 
Matlock, E. V.. Laclesvc Power Co, St Louis, Mo. [ 
Marsh, Converse D, Bryau-M+reh Co. New York. ! 
Morse, 4. M, Atlas Engine Works, € hicago. 
McGill, T. Julian, Westinghouse Elec & Mfg Co, Chicago | 
Mold, Wm. S., Stor Electric Co. Dubuque, lowa. А 
Neal, бео, B., Charlestown бая & Electric Co, Boston. 
Norcross, E. P., Janesville, Wis. 
Oberineyer, Chan R., Electric Appliance Co, Chicago. 
O'Hara, J. В, Western Flectrician, Chicago. 
Porter, Geo. F., Kerite Wires & Cable, New York. 
Pinlott, W. K., Sargent & Lundy, Chicago, 
Pyle, las. E., E lison Пк Co, West Ches:er, Ра. 
Prentiss, R, General Electric Co, Philadelphia. 
Pratt, Chas. A.. Chicago. 
Perkins, С G., Perkins Switch Mfg Co, Hartford, Conn 
Pritchard, W R., Westinghouse Co, Chicago, Ы 
Price, Chas. R., New t5edford Gas & Edison Co., New Вед. 
ford, Maas, 

Pillsbury. Edw., Wagner Elec Mfg Co, St Louis, Mo. 
i Fred. S., Cumberland Elec Lt & Pow Co., Nashville 

enn. : 
Page, A. D., General Electric Co., Newark N. J. 
Perry, €. C, Indianapolis Light & Power Co., Indiana 

olis, Ind. р- 

Price, t has. W., Electrical Review, New York. 

Patterson, M. E., Chicago. 

Rice, C. W., Kings Co Klec Lt & Power Co., Brooklyn 
Rosenthal Geo D . General Eiee Co, St. Louis. : 
Redman. Geo. A., Brush Elec 1.8 Co, H«clester, N. Y 
Kedinan, Geo, A., Mrs , Rochester, N. Y. ее: 
Rock wood, G. O.. Rockwood Mfg Со. Indi 

Robinson, D. A EN Elec I!!g Co тото, Ind. 
Robertson, A. N., Minneapolis General E. о А 

oli», Minn. ес Co, Minneap. 
Rose, С A.. Sawyer Mfg Elec Co, Chicago. 

Keeves,@ W., Johnstown Elec Lt Co, Johnstown Pa 
Rober, Jno. C., Dayton Elec Li Co Dayton, O — 
Rogers, L, H., Fort Wayne Lamp Co, Cleveland, O 
Rose, E. M., Farmington E ec Lt Co. Farmington Il 
Ray, ч m. D., The n C^, Chicago. i 

oehl, Chas. E., st. Joseph Ry, Lt, Hea 

Joseph, Mo. j i ыгы Oo., St. 

Жырны, 1 H., Ped des еши Co, Chicago, 

tern, M. L, The Denver Consol Елес Co, D 
B8covil, Samuel, Cle: eland, O, Sever, Col, 
Scheeffer. G. A, Diamond Electric Со. Peoria, III 
Schayer, John J. Commonwen.th Electric Co, Chicago 
Shaw, A. C., Electrical Engineer New Vork. : 
Shain, Сі. ев. D., Weston Klectrical Inst:iument Co., New 


York. 
Behuchardt, R. F., Meysenberg & Baðt, Chicago, 
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Smith, O. R., Manhattan Lt. Heat & Power Co, St Pa'l. 
Smith. T. RI waod, Summerville Klectric Light Co, Boston 
Вті'Ь, W. 8, Toledo Consolidated Electric Оо, Toledo, O. 
Rmith, William M., Chicago Insulated Wire Co, Chicago. 
Bhalnwald. J O.. Standard P. int Co Chicago. 

Smith. Н 8, Sawye: Mig Elec Co, Pittaturg. 

Sw-t-and, Н. M, Power Publisbiug Co, New York. 
Stieringer, Luther. N. w York. 

Svenann, John, Hullock Mfg Co, Chicago, 

Scribner. J., General Klectric Co, Chicago. 


Stetaon, George H., New Bedford G 1 
New Bedford, Maas „%% enun ЕВЕ ОВ 


Bmith, F. E., Lynn & Roston 8t Ry Co, Boston. 
Stearnes, R. 8, Ft Wnyne Elec Corp, New Orleans. 
Tompkins, W. H., City Elec Ltg Pia, t, Niles, Mich. 
Treg», Cuas. H., Hoopeston Elec C», Hoopeston, III. 
Tratman, E. E R., Eurineering News, Chicago, 
Tailleur, George, Chicago Edison Co, Chicago. 
Thayer, George i., Helle Plaine E! 14 Со Belle Plaine, Ia. 
Trump, J. N., Wilmington Clty Elec Oo, Wilmington. Del. 
Thorne, J. J., Klectric Enuineerin Оо, Bay City, Mich. 
Taylor, Р ank H., А entinghou«e Flee Mig Co, Pittsburg. 
Torbert, H. G., Dubuque Licht & Trac Co. Dubuque, Ia. 
Peder 7. W. Reet e Co, Chicago. 
gra, J, W., Sewickley Electric Co, Sewickley, Pa, 

Hrauhart. B, F., T.-H. Carbon Co, Boston. á 
үрт, W. n Electric Co, Obiea 

an trump, C. R. Wilmington City El Co, Wilmington, Del. 
Varney, G, E.. Indianapotin, Ind. Á ' шю. 


Wels. R. A. Shelbvvill Water & Lt Co. Rhelhyville, TII, 
Wells, Ed. F.. S 


. Wilmer ung. C H., Chicago Sectional Underground Elec- 
trie Co, Chicago, 

Wiley, J. R., Standard Underground Cable Co, Chteago. 
Whyte, George S., Fischer-Macomber Wnyte Oo, Chicago. 
Wella, C. J., Electric Appli»nce Co. Chicago. 

Wilkinson, C. D., Western Electric Co, Chicago. 

Walbank. W. McLean, Lachine Rapids Hydraulic & Land 

Co, Montreal. Can. 

Wade, E. E., El Paso Electric Co., Colorado Springs, Col. 
Welts, H. S., Smith Hill Etevato: Co., St. Louis, Mo. 
Wagn-r, Herbert A.. Missouri- Edison Elec Co, St Louis, 
Wright, Peter, Virginia Elec Co, Norfolk. Va. 

Watrine, A. W, Chas. A. Sch'eren & Co, Chicago. 

Wood, Elmer E., American Electrician. New York. 

Wyant, Robert E., Derby Gas Co. Derby, Conn. 

Woodrow. C. E, Si-ux City, Iowa. 

Weeks, Edw. К, Kanana Су Elec Lt Co, Kansas City, Мо, 
Warren, Arthur, Westinghouse Elec & M fg Co, Pittaburg, 
Williams, Jno. R, Elec Storage Battery Co, Philadelphia. 
Wetzler, Jos , Electric. Engi-«cer, New York, 
Wetzler, Jos, Mra., New York. 
Wowtle, G. E., Lycoming Elec Co, Williamsport, Pa. 
Woodbridge, J. F., Electrical World, New York. 

Windsor, H. H., Street Railway Review, Chicago. 

Wilkens, E. W., Partrick, Carter & Wilkens, Philadelphia. 
Woodling. Elmer, Logansport, Ind. 

Webb. A. F., American Carbon Co. Noblesville, Ind. 
Webb, H. E., Solar Carbon & Mfg Co, Pittsburg, 

Young, S. March, Manhattan General Const. Co, New York. 
Young, E. P., Se wicklev, Pa. 

Young, Jno., Western Electric Co, Chicago. 

Yates, A. C., Newton, Iowa. 


MIDSUMMER MEETING OF THE NORTHWESTERN 


ELECTRICAL ASSOCIATION. 


On Board Steamer North West, Chicago to Duluth, 
Beginning June 10, 1898. 


The Convention was called to order at 8 P. M. for 
She purpose of arranging a programme. 

The Seo'etary announced that stops would be made 
at Mackinac, the Soo,“ and at Houghton, and that 
it was expected the steamer would reach Duluth 
Monday night, June 13; that there would be a re- 
ception tendered the members of the Association at 
Sault Ste Marie, and that there would be an inspec- 
tion of the Government canal espevially arranged for 
the benefit of the members of the Association; that 
there would also be a stop made at Houghton long 
enough to permit of a tour of the famous copper 
mines there, and that suitable arrangements had 
been made for that purpose; that the only requisite 
would be &n Association badge, which he was pre- 
pared to furnish to the members of the Association 
and to guests at a nominal price. 

Professor I. Fujioka, of Tokyo, Japan, who has 
bern sent by the Japanese Government to the United 
States for the purpose of investigating electrical prog- 
ress here, was called upon for an address, and said: 


“Т do not wish to addrees the Convention at 
length this evening, but if it is desired will at some 
future session say something on the subject of the 
electrical industry in Japan, adding some comments 
on the subject of electrical education there, aa I think 
that these topics will be of some interest to you all, 
and as 1 am naturally, perhaps, more familiar with 
the situation of electrical matters in Japan than 
most of the gentlemen here could be expected to 
be.?? 


This remark of Mr. Fujioka was greeted with good- 


humored acquiescence. | 
Jé wae anngunced that Professor Elisha Gray of 


helbvville Water & l. Со, Shelbyville. III. 


Highland Park, Illinois, would deliver an address 
daring the Convention, at au early session. 

The programme for the next regular session was 
made out, consisting of a paper on the subject of 
‘Incandescent Lampe,“ by Mr. S. Everett Doane, 
the session to be held at 11 a.m. June 11. 

The Secretary announced also that an address 
would be delivered by Mr. A. J. Werts of Pittsburg 
at some session during the trip, and that other ad- 
dresses would be announced later. ' 

Announcement was made that W. F. Barker, Сав 
Commissioner of Massachusetts, would also deliver 
an address. 

Arrangements were made to place a question box 
in position to receive queries for consideration and 
disoussion during the sessions, 

An adjournment was then taken until Juve 11 
at 11 A.M. 
. The following is a list of the members of the 
Association and their guests on the steamer North 
West, Chicago to Duluth : 


President F. A. Copeland, La Ciosse, Wis. 
Secretary Thomas R. Mercein, Milwaukee, Wis. 


J. N. Ely, Atlanta, Ga. 


B. B. Downs, Minneapolis, 


W. P. Upham, Chicago. 

А. L. Daniels, Aultman, О. 

C. D. Wilkinson, Chjcago. 

W. S. Rogg; Chicago. 

Dovglas Hapeman, Ottawa, III. 
R. A. Willson, Marquette, 
Robert F. Carr, Chicago, 
Arthur Warren, Pittsburg. 

J. W. Mabbs, Chicago. 

C. S. Kehler, Chicago. 


E. Н. Abadie, St. Louis. 


Cbarles P. Williams, La Crosse. 
J. B. Kuutson, La Crosse. 

John S. Baker. Evansville, Wis. 
Miss Eliza Cleland, Evansville, Wig. 
Fred Brooks, Boeton, Mass. 
Morgan Brooks, Minneapolis. 

L. S. Randolph, Blacksburg, Va. 
Herbert H. Dow, Midland, Mich. 
J. W. Hull, Steubenville, О, 

H. H. Brooks, Boston. 

J. H. Harding. La Porte, Ind. 


Samuel Wilkinson, Northville, Mich. 


R. M. Heskett, Green Bay, Wis. 
Charles F. Frego, Hoopeston, III. 
James Н. M.Graw, New York. 
F. L Perry, Chicago. 

Р, H. Kerst, Racine, Wis. 

W. D. Packard, Warren, О. 

L. К. Comstock, Chicago. 

H. C. State, Milwaukee, Wia. 
Wm. Chandler, Sault Ste, Marie. 
C. A. Ross, Chicago. 

C. Dystured, Monterey, Mex. 
Geo. V. Williams, Chicago. 
Geo. Rex, St. L uis. 

А. С. Pauland wife, Chicago. 
H. S. Anderson, Springfield. 
George A. MeKintock, Chicago. 
W. L. Candee, New York. 


Elisha Gray and wife, Highland Park, III. 


А. E. Lang and wife, Cleveland, O. 
A. J. Werts and wife, Pittsburg. 
W. F. Barker, Boston, Mass. 

Mr. Whitney. 

Ichienke Fujioka, Tokyo, Japan. 
Mr. Fitzgerald and w.f , Dulath. 
W. B. Banke, Superior, Wis. 
Mavor Truelson, Daluth, Minn. 

O C. Hartman, Duluth. 

C. F. Leland, Duluth, 

F. L. Taylor, Duluth. 

О. Н. Simons, Duluth. 

Н. E. Smith, Dalath. 

Mayor Dietrich, W: at Superior. 
Mr. Perrin, West Superior. 

А. A. Cross, West Superior. 

Mr. Scanlon and wife, Milwaukee. 
W. M. Lowerie, Chicago. 

W. H. Friend and wife, Vincennes. 
G. T. Manson, New Yoik. 


B. C. D. Johns апа wife, Cleveland, О. 


B. J. Arnold aud wife, Chicago. 
Thoe. J. Stacey, and wife, Chicago. 
Jos. Wetzler and wife, New York. 
J. M. Hill and wife, Chicago. 
Mrs. S. D. McDonald, Chicago. 


H. G. Uuderwood and wife, Milwaukee, 


Н. Hergett and wife, Pekin, III. 
H. D. Goodwin and wife, Milwaukee, 
Hugo P. Goodwin, Milwaukee, 


М. L. Stern, Denver, Col. 

S. Scovill and wife, Cleveland, O. 
Miss Parker, Evanston. 

Н. C. Maloney. Chicago. 

J. J. McDonald. Chicago. 

J. J. Sohayer, Chicago. 

Н. A. Wagner, St. Louis, Mo. 
Mrs. Perry, Chicago. | 

J. Jennings, Wilkinsburg, Pa. 
Thos. Ferris, Milwaukee. 

F. M. Kimball, Boston, Mass. 

H. F. Edgar, Boston, Mass. 

W. W. Dailey, Chicago. 

Max Bass. Chicago. : 
Wallace O'Connor, Chicago. 

H. M. Atkinson, Atlanta. 

E. B. Kittle, Chicago. 

F. N. Boyer, Chicago. 

L. J Desenberg, Sault Ste. Marie. 


W. F. Kingman, Sault 8ге. Marie. 
S. E Doane. 

Converse D. Marsh, New York. 
W. C. Knight, Fs. Wayne. 

ҮҮ. 6, Smith, Toledo. 

F. N. Phillips, Providence, R. I. 
F. E. Donohoe, Chicago. 

Mr. Woodbridge. New York. 

C. W. Price, New York, 

J. З. Churoh, Chicago. 

James R. Dee, Houghton, Mich. 
Henry L. Doherty, Medison, Wis. 
A. D. Page. 


Illinois Street Railway Association. 


Tbe second annual meeting of the Illinois Street 
Railway Association was held in Chicago on tbe 7th, 
8th and 9th inst. Representatives of nearly all the 
street railroad companies in Illinois were present, 
aud tbe papers read and discussions whioh followed 
showed that the railway men of the State are 
possessed of sufficient ability to guard the interests 
entrusted to their charge. The papers on the pro- 
gramme were of a specially practical nature and the 
subjects were treated with intelligence and good 
judgment. The authors and titles of the papers 
were as follows: 


„On the Rights of Street Railways Under the 
Constitution.“ C. L. Bonney, Chicago. 

“Оп Operation of Street Railways in Small Cities." 
E. X. Lesseure, Danville, III. 

„System of Collection of Fares and Checking Em- 
ployees.“ W. L. Ferguson, Decatur; ПІ. 

„Relations of Street Railways and Municipal 
Corporations," D. B. Sherwood, Elgin, III. 

Mr. Bonney’s paper was the feature of the meet- 
ing. In it he stated that the attitude of the city of 
Chicago toward its car lines waa indefensible and 
amounted to oppression. He advised street railway 
companies when their rights were assailed by the 
councils or the Legislature to carry their grievances 
to the federal courte. 


Personal. 

It will be of interest to the general publio hardly 
less than to the electrical fraternity to know tbat 
Lieut. Frank J. Sprague, who has for the last ex 
weeks been confined to his house, and in great sot- 
fering, from a severe ivjary to his right eye, is па 
fair way to recovery. Nearly two months ago & 
piece of the eyeglass Mr. Sprague was wearing was 
accidentally forced into the ball of the eye, and Mr. 
Sprague bad to remain for some two weeks under 
the care of a specialist. Being very auxious to push 
forward to definite shape the Volunteer Corps of 
Electrical Engineers, which he offered some time ago 
to organize for early service at the front, Mr. Sprague 
imprudently went to Washington, where be caught 
cold in the injured eye. Severe complications set 
in, along with iritis, and for some time it was Ї 
that blindness was inevitable. This danger however 
seems to have passed, and there is every prospect 
that Mr. Sprague will soon be able to renew his 
active part both in the effairs of the company with 
which he is identified and the formation of а fight 
ing corps that should fill a place of its own in tbo 
war resources of the Government, 
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blood. By the bleeding а large quantity of the 


THE X-RAYS AND THEIR SAFE APPLI- 
CATION.* 


Destruction of X-Ray and Other Infections by Elec- 


tro-Sterilisstion. 


BY J. MOUNT BLEYER, M. D., F. R. A. M. S., LL. D., 
New Fork Oity. 

The discovery of new properties of the X-rays go 
on apace and the scientific world is closely watching 
to determine any new effect of these rays upon the 
human body. Since their discovery and their appli- 
cation in medico-surgical work, reports bave spread 
tbrougbout the pro'ession and the lay public of a 
grave danger accompanying the use of these X-rays 
owing to their prodacing so-called virulent barns by 
exposure to them. Many cases of such burns are on 
record, differing in degree, some having even proven 
fatal from a lingering exposure to the rays. The 
records tell us of a recent murder trial in tbis State 
in whioh the question arose as to whether death 
was not due to an act of negligence on the part of 
the physician who made tbe X ray exposure. Let 
me say at the outset that from what I have gatbered 
from my experimental work all your timidity in 
the use of X-rays may һе allayed. The conclusions 
which I bave arrived at are, that if the X-rays are 
applied with certain precautions no danger exists. I 
speak now of the actual daily applications of these 
rays to the obest-wall witb a view of gaining early 
diagnostic signs of tuberoular and other allied dis- 
eases if present. 

This investigation gives me the right of an opinion, 
and J freely express it before you to show how we 
all have fallen into a fallacious position by calling 
this phenomenon as produced by X-rays burns, 
when it is nothing more nor less than an inocula- 
tion. Now that we know how to guard against the 
danger attending their ase, bow best to avoid the 
repetition of mistakes, and who the blame should 
rest on if the proper precantions are not observed. 

I shall again refer to these factsin a few uoments. 
Let me eliminate from your minds tbat an X-ray 
application or the use of its photography is a dan- 
gerous procedure eitber ona long or short exposure. 
If this force when applied is handled by skilled 
bande, a suitable mechanism used, there is abso- 
lately no danger to be feared from this phenomenon 
of inooulation known fallaciously as X-ray burns. 

Tbis inoculation is due, according to my observa- 
tion during a series of experiments, to several physi- 
cal effects produced by the geperation of these rays 
and the general conditions present. It is a known 
fact that the Rhumkorff coil if used in connection 
with the generation of these rays is an apparatas 
whioh gives an exceedingly high electromotive force 
and amperage, and whose discharges produce cer- 
tain physical conditions surroandiog the atmosphere 
of the patient or person exposed to these X-rays. 
We fiod tbat this high discharge when leveled 
against the sabject carrjes with it from the surround- 
ing & pid atmo:pbere par icles floating therein, and 
is also surobarged with bacteria and foreign material 
found upon the clothing and skin of the subject, 
setting up under the skin exposed to this phenomenon 
sometimes an infections and at other times an in- 
flammatory oondition from these force-driven mate- 
rials. 

This inflammatory or inoculated condition is the 
resule of the facts set forth above, as I discovered 
during my investigations, and can be avoided with- 
out difficulty now on the part of the operator by the 
adoption of a few rules gleaned from my experience 
which I shall give in the summing up of my re- 
marks. 

I brirg before your notice a few most important 
facts which are corroborated by others as well as by 
my personal investigations. These facts cannot fail 
to be appreciated as they come from several late 
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observers who have studied the question of burns 
due to fire, hot water, eto., and the causes of death 
therefrom. | 

We already know that many deaths are due to 
burns produced by otber canses than tbe X-rays. 
Is has puzzled scientists to account for deaths 
which occurred among persons suffering from burns, 
even where the injuries received seemed wholly in- 
adequate to produce fatal results. The havoo caused 
by skin diseases might he muoh greater and a far 
larger surface of the skin attacked, but generally a 
cure could be effected, whereas in the majority of 
cases of severe burns the end would be fatal. 

Persons who have escaped with their lives from a 
fire, whether severely burned or otherwise, suffer 
intense pain, which is fullowed by a peouliar torpor 
and drowsiness, and vot infrequently by delirium 
and convulsions. The pulse becomes weak, the 
breathing irregular, the temperature lower, and there 
almost always follows vomiting and other symptoms 
of poisoning, terminating within twenty-four to 
twenty-eight hours in death. 

Although these symptoms have received the atten- 
tion of a number of scientists, their views as to the 
actual cause of death were widely diverse. The 
fires guesses though ingenious were very far from the 
truth. A German, Е. Falk, arrived at the conolu- 
sion that persons suffering from burns died of cold 
caused by the abnormal amount of heat given off 
through the burned portions. Prof. Ponfite, on the 
other hand, believed the cause to be the destruotion 
by the heat of a great number of blood corpuscles, 
induciog a disturbanoe of the ciroulation. Addakoff, 
a Russian pbysioian, stated as his view, gained from 
clinical observations, that the result of burns upon 
the system bore a resemblance to the effeots prod uoed 
by certain poisons, particularly those generated in 
the body by the failure to throw off secretions. 
Lustgarten and K. janitsin come still nearer to the 
trath, the former comparing the results of burning 
witb that of ptomaine poisoning, and the other de- 
olaring that under some influence or other, probably 
that of a ferment of baoteria, а poisonous matter de- 
veloped in the blood of burnt persons. He actually 
found in the blood of such persons a poison 
(ptomaine) that is not present in normal bodies, It 
is a formless, yellowish or brownish yellow matter, 
with a sharp disagreeable odor, and injeoted into 
dogs or rabbits produces all the symptoms caused 
by burning. The belief of Lustgarten that bacteria, 
causing impurities which settled in the wound, were 
the generators of the poison, was shown by the ex- 
periments of Ajello and Parascandolo to be unfound- 
ed. Botb these were able to take from any part of 
the body of a burnt animal a poison, the injection of 
10 grammes of whioh into a dog weighing twenty 
pounds produced instant death. The strongest 
poison was obtained from the burned flesh, a lesser 
was in burned entrails, and the weakest of all came 
from the blood. 

From this may be deduced with certainty that 
the ptomaine is not solely in the blood bat in the 
whole of the burned portions and is thenoe carried 
into the system. Burnt persons poison themselves, 
so to speak. 

The poison may be regarded as the product under 
the inflaence of high temperature of the albumen 
and the direct impregnation of bacterial poison from 
witbout, eto. It bas been found possible, however, 
to prevent poison from spreading by removing the 
burned portions before the ptomaine had entered the 
circulation, It is also known from Ajello and 
Parascandolo’s experiments with animals that all 
recovered without having suffered from the symp- 
toms incidental to burns when tbe amputation of 
the burned parts ocourred immediately after the 
burns were received. Where the amputation was 
delayed for twenty-four bours they all sucoumbed, 
except in instances where large quantities of blood 
were removed by bleeding; the blood drawn off 
being replaced, however, by а transfusion of pure 


poison was removed, the blood artificially supplied 
so strengthened the animals that tbere was facilitated 
a further separation of the poison from the blood by 
means of the kidneys. | | 

I lay much stress upon this important point due 
to these X-ray phenomena, that the X-ray burns 
always appear many days after the application of 
this force or light to a part of the body and do not 
show absolutely any early manifestation, minutes or 
hours thereafter, but days elapse, even as late as 18 
days thereafter. These X-ray barns begin witha 
painful dermatitis and slowly develop symptoms 
resemblivg burns from beat or scaled. It is therefore 
seen that from the very outset the olinioal difference 
in the conditions is apparent. 

How should we avoid this dangerous condition in 
the application of the X-ray ? 

To sum up tbe whole matter, let me say ina few 
words the following, viz.: 

Above all, substitute the statio machine for the 
Rhumkorff coil. This form of electricity has not 
the physical properties of carrying foreign material 
into the depths of tissue so readily as the other cur- 
rent. Statio eleotrioity gives only the high voltage 
with low amperage, while the other is productive 
of both high forces making 16 an unnecessarily dan- 
gerous appliance. 

All parts to be either photographed or examined 
by means of these X-rays should have all clothing 
removed therefrom, and be washed with an antiseptio 
solution or so prepared as if & surgical operation was 
to be performed. Also a room which is as free as pos- 
sible from infectious materials should always be made 
ready, or specially appointed for the purpose. These 
are the cardinal rules, and must not be deviated 
from, in order to avoid a dangerous inoculation or 
poisoning. 

Specific Treatment for Such Conditions.—Should 
such a condition arise, from unforeseen causes or 
otherwise, sterilization of the affected part by means 
of electrolysis is the safest and quickest specific 
known to me, with the amputation of loose tissue 
surrounding the parts. I found in my early work, as 
far baok as May, 1896, when I bad been as unfortu- 
nate as others in inflicting these burns on several 
patients, that something more was present to deal 
with than an ordinary eleotro-dermatitis. Experi- 
mental study of the question soon elicited facts 
that brought me to the discovery of the following 
remedial agent which I recommend to your notice. 
Electrolysis or sterilization of the parts is a specific. 
The current decomposes all the infected materials 
and changes them into some other non-poisonous 
oompound, thereby relieving the system of poisonous 
products. Tbis is accomplished by placing such 
parte of the body into a salty solution of distilled 
water and connecting the electrode with the nega- 
tive pole of а galvanic battery with а milliampere 
meter. The positive pole may be placed on any 
convenient part of the subject. Vessels of porce- 
lain, wood or glass are best. The strength of this 
current sboald average 5 milliamperes to a square 
inch of surface to be sterilized, lasting at least half 
an hour; after that time tbe polarity should be re- 
versed for five minutes in order to set free the 
ohlorine whioh will again react on all the external 
and internal exposed surface. As serious conditions 
will arise unless one knows the exact amount of 
current passing, aocurate measuring by means of а 
milliampere meter with the use of such ourrent 
must be strictly adhered to, so as to judge the 
exact quantity of chemioal action, thereby oontrol- 
ing its destructive ¢ ffrots, which if not known will 
do serious injury to healtby surrounding tissue. 

I know of no more eatisfaotory and soientiflo 
method in the treatment of these X-ray wounds, 
and in fact all deep and superficial wounds, than the 
sterilization by electricity as advocated in my method. 
All other kinds of wounds containing pus should first 
be drained by incision before the above procedure is 


mo uia ТЫ ыры e; 


362 


ELECTRICITY. 


Vor. XIV., No. 23. 


undertaken. I must state in my recommendation of 
sterilization by electrolysis to those who may here- 
Bfter apply it tbat they should at least be acquainted 
with the fundamental principles involving eleotro- 
chemistry. Good judgment is necessary, as much 
damage сап be done if proper precautions are not 
observed. The time of application must always be 
left to the discretion of the operator, especially in 
deep-seated conditions. Reapplications can always 
be resorted to. There are no contra-indications for 
this treatment by electrical sterilization to any class 
of infected wounds and skin diseases presented to 
surgery. After suoh treatment protective dressing 
of a simple kind is neceesary to keep the parts from 
farther infections. 

I bring my new snd novel investigation before 
your notice for the firat time, and hope that it will 
find ita way into general surgery with as; much and 
better satisfaction than the methods heretofore em- 
ployed and give as good account of itself as it bas 
in my hands. | 

This work has been the outcome of early results 
obtained by me in the treatment of tuberculoeis and 
several other inflammatory diseases of the lungs, eto., 
which still occupies my time with results already 
most fruitful. 

My investigations brought me to a most im- 
portant point, and that is that all microscopic crev- 
ices are oleaned of bacilli and pus cells, while in the 
use of autiseptio solutions, eto., a mere coating is 
effected thereby, leaving it always liable to a re. 
infection. This form of sterilization does not abso- 
lately admit of such a condition, as destruction takes 
place instantaneously by chemical decomposition; 
also by reversing of the polarity of this current, these 
microscopical crevices are again closed completely by 
its eleotro-dypamic action. | 

Eleotro-sterilization must be highly recommended 
asa prime antidote to all kinds of stings, dog bites, 
or in fact venomous wounds produced by serpents. In 
such cases, however, the current should be applied a 
much longer time than for ordinary cases. 

I beg to acknowledge the assistance received from 
Dr. H. T. Waits during my experimentation. 


A New Electrical Thermometer. 


At a recent meeting of the Frankfort Electrical 
Society Herr F. Heitmanu desoribed a new electrical 
thermometer constructed by Messrs. Hartmann and 
Braun of Frankfort. In principle it resembles a 
Bruger direot-reading ohmmeter. Two crossed coils 
are free to rotate in а strong non-homogeneous mag- 
netio field. In circuit with one is a resistance of 
fixed value, and in circuit with the other is the re- 
sistance to be measured—in this oase the temperature 
wire. The scale of the instrument is graduated to 
read directly in degrees. The apparatus can be made 
for апу range of temperatures, and by adjasting the 
shape of the pole pieces it 1s possible to produce an 
‹‹ open scale“ in the neighborhood of any particular 
temperature. A platinum wire is used for high tem- 
peratures, and a ‘‘nickelin’’ wire for lower ones. 
Temperatures up to 1,200° C. can be measured with 
the instrument, and it is stated that it can also be 
used with similar accuracy for temperatures below 
0° C. The carrent required is only about 0.03 am- 

pere at about 5 volts, and the instrument can be left 
constantly in circuit without injury. 


CANADIAN NOTES. 


The eighth annual meeting of the Canadian Eleo- 
trical Association is to he held in Montreal on June 
28, 99 and 30. Headquarters will be atthe Windsor 
Hotel, and already accommodation has been provided 


in the city for 150 members. A large number of 
papers by prominent men and of interest to the 
members will be read. The Convention will visit in 
a hody the electrical works at Lachine Rapids an 
at Chambly, | 


The Canadian Pwoldo Railroad copper telegraph 


line from Montreal to Vancouver, B. C., is being 
strung in three divisions—to Fort William, thence 
to Donald, B. C., thence to the coast. A great deal 
of trouble has been experienced by telegraphic com- 
panies by reason of wires coming in contact with 
each other through the breaking of the glass insu- 
Jators by which the wires are attached to the poles. 
A test was therefore made at Magill University, 
Montreal, with a view to ascertaining the compara- 
tive resistance of glass and porcelain insulators, with 
the result that it was found that porcelain resisted 
much heavier and a greater number of blows than 
the glass. The testing of the wire is also going on 
at tbe Applied Science Department of Magill, from 
samples taken at random from bundles of ten as 


they are manufactured by the Dominion Wire Com- 
pany. The wire must be .137 of an inch in diame- 
ter, perfectly oylindrical and weigh 300 pounds to the 
mile, four pounds of а variation being allowed in this 
distanoe. Frequent electrical tests are made upon 
pieces one one-hundredth of a mile in length to de- 
termine the purity of tbe copper used, which must 
be 97 per cent. fach bundle weighs 170 pounds, 
and the wire must be in one continuous length, 
without joint or break. Each six inches of wire will 
stand 50 twists of 1 twist а second before breaking 
and an average breaking strain of 970 pounds and 
stretch 1 per cent. before breaking. When completed 
there will be a length of about 2,900 miles of wire. 


Mr. J. W. Scott, an enterprising citizen of Napa- 
nee, Ont., has closed a contract with the Canada 
General Electric Company for a 100 kw. 4,000-volt 
three-phase generator of the revolving field type, for 


the purpose of supplying light and power to the 
town of Napanee from a water-power 8 miles dis- 
tant from the town. He will also supply light and 
power to intermediate points. 


LEGAL NOTES. 


Judge Daly, on the application of Geo. J. Schoef- 
fel, а judgment oreditor, bas appointed Charles 
Donohue receiver of the property in New York 
State of the Oogley Electrio Company, whioh 
formerly had an office in the city of New York 
and a factory in Jersey City. Mr. Schoeffel 
learned that the company has asseta in New York 
City consisting of notes aggrevating $37,500 againet 
whiob there ів а claim for $13,773. Tne receiver 
was appointed bere to collect the notes and apply 
the proceeds to the satisfaction of the claims. 

The Supreme Court of New Jersey on the 8th 
inst. handed down a decision upholding the action 
of the city council of Atlantio City in awarding a 
contract for lighting the city for a period of five 


' years to John H. Rothermel, of R-ading, Pa. 


The Superior Court at Tacoma, Wash., bas handed 
down a decision in favor of the city in the suit of 
the Tacoma Gas & Eleotrio Light Company against 
the city of Tacoma to restrain the latter from selling 
certain property formerly belonging to the Tacoma 
Light & Water Company. An injunction restrain- 


ing the sale is dissolved by the decision. The suit 
arose over the alleged fraudulent sale of the water 
works to the city, and the latter was awarded a 
judgment amounting to nearly $1,000,000, and seeks 
to recover by selling the propeity of the former light 


and water company. 

Judge Townsend in the United States Court at 
New Haven has granted the Eleotrio Car Company 
of America а stay of proceedings in order to get 
further testimony in the suit of the Thomson-Hous- 


ton Company vs. the Hartford & West Hartford 


Railroad Company. The suit was brought for in- 
fringement of patent No. 393,323, pertaining to im- 
provements in switches for electric motors. 

In the United States Circuit Court for the South- 
ern District of New York, Judge Lacombe has 
granted to the Consolidated Car Heating Company a 
preliminary injanction restraining the Gold Car 
Heating Company from the further manufacture, 
use, or sale of a spiral coil eleotrical heating appa- 


ratus, the patent for which ів claimed by tbe com- 
plainauts to have been infringed by the Gold Car 


Heating Company, The court further orders that 


the operation of the injunction shall be suspended 
until November 1, 1898, if the defendanta file a bond 
for $10,000 to secure the payment of апу deoree for 
damages and profits that may be entered. 


Suit has been instituted in the Court of Common 
Pleas of Baltimore by the Virginia Eleotrio Com- 
pany of Baltimore against the Richmond Railwsy 
& Eleotrio Company of Richmond, Va., through its 
vice president, George E. Fisher, for $500,000. The 
plaintiffs obtained a thirty years’ franchise from 
the Richmond oity council to furnish and supply 
electric light ani power last December. The com- 
pany pledged itself to construct and erect such 
hydraulic work in and near James River as might be 
necessary to furnish water power to produce not 
less than 2,000 horse-power of electricity for the 
furnishing of electric power and light. They 
claim in their bill to bave expended in surveys 
and experimental work the sum of $20,000, and 
to have entered a large number of contracts. The 
managers of the Kichmond Railway & Eleotrio Com- 
pany, they claim, had a strong interest in prevent- 
ing the plaintiffs from carrying forward the develop- 
ment of the water power, which would have made 
the said plaintiff company a competitor of the de- 
fendant company in its business, and therefore 
continued to dclay and to embarrass the plaintiff 
company and to prevent it from entering into rela- 
tions with any other railway company or capitalist, 
and more especially to prevent ite completing the 
conditional contract for the purobase of land and 


water rights within the time limited in said con- 
tract. 
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THE NEWS. 


What is Going On in the Electrical World. 


LIGHTING PLANTS. 


Belleville, N. J.—The township committee are consid- 
ering the bids presented for lighting the town with 
electricity. James Hardman Jr., of Belleville, was 
the lowest bidder, at $13.55 а light for the first year, 
$13.50 on a three years’ contract, and $13 on а five 
years’ contract. Mr. Hardman said he did not have а 
plant, but could be ready to furnish light in sixty days. 


Durham, №. C.— There is a movement here in favor 


of putting in an electric light plant to be owned and 
operated by the city. 


Elmira, N. Y.—The lamp committee of the common 
council has adopted a resolution looking to the estab- 
lishment of & municipal lighting plant in Elmira, and 
will ask for authority from the council to provide for 


plans and specifications and advertise for bids for its 
erection. 


Los Angeles, Cal.—The proposal to have the city 
erect and run its own electric lighting plant has 
brought out а healthy opposition, not the least of which 
comes from the oil men who have sent a protest to the 
council calling attention to the fact that at least 
two electric light companies now operating in the 
city use the local oil as fuel in power production and 
that no plan or scheme should be urged upon the people 
of the city which will, for the sake of misleadivg aud 
false economy, deprive us of an almost certain market 
of over one thousand barrels of oil per month." 


New Castle, Wyo.—The council has granted a six 
years’ franchise to C. A. Peterson for an electric light 
plantand made a contract with him for lighting the city 
for that length of time. The plant will be erected a8 
вооп ав possible. 


Macon, Ga.—The electric light plant of the Macon 
Gas, Light & Water Company was sold recently at pub- 
lic sale to the Macon & Indian Spring Street Car Com- 
pany for the upset price fixed by the court—$40,000. 
There were по other bidders. 


Milwaukee, Wis.—The joint committee on finance 
and street lights have decided to refer the question 
ot erecting a municipal plant to the committee on street 
lights. 


Sioux City, Ia.—The city council has decided to dis- 
card the gasoline and gas lamps now in use in this city. 
and the light committee has submitted a report non 
mending that the city enter into a new contract wit 
the Sioux City Electric Company and the Sioux ae 
Gaslight Company.—The Sioux Rapids Electric Ligh 
& Mill Company's plants were burned on the 2d inst., 
with a total loss of $25,000 and $2,000 insurance. 


Springfield, Minn.—The village council bas ше, 
contract with the Fort Wayne Electric Corporation 10 
additional lighting facilities. 


St. Louis.—The power house of the Imperial е 
Light, Heat & Power Company is almost comp cipis 
and will bave а capacity of about 12,000 Bota por A 
The Imperial company is making contracts with co 


gumers for periods af three to five years, and it 181% 
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rted tbat it will make an attempt to secure the city 
ighting contract.—The Carondelet Electric Light & 
Power Company has made an appeal tothe mayor to 
stop, if he can, the furnishing of electric light by the 
railway companies of the city. 


Toledo, O.— Electric light is to be re-introduced into 
the Government building, in place of Welsbach gas 
burners, which were put in less than a year ago. In the 
post office department especially the gas burners were 
objectionable because they raised the temperature sev- 


eral degrees. 


STREET RAILROADS. 


Albany. N. Y.—The contract for the construction of 
the Albany, Helderberg & Schoharie Electric Railway 
was awarded on the 2d inst. to the Albany Construction 
Company. The work will be begun in a few days, and 
within three months the road is to be in operation toa 
point beyond Thompson’s Lake. It is stipulated in the 
contract that after the construction company bas ex- 
pended from $10,000 to $15,000 it shall have a majority 
representation on the board of directors of the railway 
company. The contract price is about $1,000,000 and 
Boston capital is backing the construction compauy. 
W. H. Burgett of Boston is the president of the railroad 
company and Richard Schermerborn ot Brooklyn chief 
engineer. Mr. Schermerhorn is president of the con- 
struction company. ‘The other directors of the railroad 
company are Charles E. Bibber. Herbert Smith, Charles 
Perkins, all of Boston; Benjamin M. Secor of Albany, 
Thomas Wood of Berne, C. G. Kromer and M. Twitchell 
of Schoharie, aud J. M. Borthwick and R. J. McAuley 
of Albany.— T he State Board of Railroad Commissioners 
have granted two of the applications recently filed by 
the Metropolitan Street Railway Company of New York 
City for authority to use the under trolley system on 
lines operated by it. 

Anderson, Ind.—The Indiana Gas Belt Electric Rail- 
way is now ip operatiou between this city and Summit- 
ville and Marion and Fairmount, leaving but five miles 
to conuect up to complete the Marion-Anderson line. 
Tbe Elwood line is well under way aud the Muncie line 
will be started at once. The Indianapolis branch will 
be built this fall or early next spring. Congressman 
Henry is at the head of thesvstem. 


Bridgeport, Conn.—Andrew Radel, formerly of New- 
ark, N. J., the president of tbe Bridgeport Traction 
Company, has just closed a deal whereby he practically 
becomes the sole owner of the Westport street railway 
line, one of the best equipped and most profitable of the 
Connecticut suburban lines. 


Buffalo, N. Y.—Tbe '' Commercial" says: ‘‘ Notwith- 
standing the denials which have been made bv Herbert 
Р. Bissell, Joseph B. Mayer and E. G. S. Miller, officers 
of the Buffalo Traction Company, it may be stated that 
the transfer of the company has been made, practi- 
cally, through Ladenberg, Thallman & Co., of New 
York, who financed the Traction Company.“ 


Chattanooga, Tenn.—The council has passed an ordi- 
nance limiting tbe franchise of tbe Chattanooga Elec- 
tric Railway Company to twenty-five years, at the ex- 
piration of which time the value of the franchise will 
be reappraised by the mayor and aldermen. 


Chicago.—The Union Transit Company, which has 
made application for a fifty-year franchise for about 
twenty miles of streets, is the successor to the rights of 
the Great Lakes Transit Company. This latter company 
was incorporated with a capital stock of $6,000,000 
August 7, 1883. The incorporators were Emanuel P. 
Barnett, Albert K. Norton and Frank E. Hayner, all 
Chicago luwyers. In April of last year the name of the 
company was changed tothat of the Union Transit 
Company aod the by-laws changed so that its purposes 
were increa& d from owning vessels on the lakes to 
operating street car lines. krank T. Winslow was pres- 
ident of the company and Leonidas Connell secretary 
last year. Lucius Clark, late of the General Electric 
Railway Co., has now secured control of the charter. 


Easton, Pa.—The Easton, Palmer & Bethlehem Elec- 
tric Railway Company, composed principally of New 
England capitalists, has begun the construction of its 
trolley line, twelve miles long, connecting this city with 
Bethlehem. The company expects to have the road in 
operation by September 15. 


Hartford, Conn.—The incorporators of the Suffield & 
East Granby Street Railway Company have accepted 
the charter granted by the last Legislature. At a recent 
meeting held here by-laws were adopted and an organi- 
ization fully perfected. The capital stock is $50,000. 


Jersey City. N. J.—J. Н. McGurty of this city, who 
claims to be the inventor of a new single-rail elevated 
railway system, is erecting a trestle for experimental 
purposes on the old reservoir site, and has invited a 
number of railway men and electrical ex perts to witness 
tests which he expects to be ready to make in a few 
days. The motive power of Mr. McGurty's railway is 
to be electricity and the motors will be beneath the cars. 
Tbe inventor claims that cars can be run by his system 
safely at a speed of 100 to 120 miles an hour if necessary. 


Lewiston, Me.—A. F. Gerald, who is associated with 
1. С. Libby in the projected electric railway connecting 
this city with Bath, thirty miles distant, says that they 
are getting on fairly well and expect to have the road 
ready for operation by July 1. The water power of the 
Cabot mills at Brunswick will be used to generate elec- 
tricity for the trolley cars. | 

Lima, О.—А movement із on foot looking to the build- 


ing of an electric line to connect this city and Delphos 
by way of Elida and Gomer, which would make a line 


about eighteen miles long. A committee has canvassed 
the territory and met with success. 


Lockport, N. Y.—The work of transforming the Erie’s 
Lock port branch from Tonawanda to Lockport into an 
electric line is being pushed rapidly. and it is expected 
that all of the poles will be erected and wire stretched 
within another week. Trolley cars will be operated by 
the Buffalo & Lockport Railway on July 1. 


New Haven, Conn.—The promoters of the Torrington 
& Hartford trolley preqect. involving a cross country" 
liaetwenty miles long, have decided to open the books 
for subscriptions. The layout of the road is through 
pretty remote farm regions, where the land-owners have 
so earnestly desired the line that in some cases, it is said 
they have not ouly given free right of way, but offered 
to supply ties and even do part of the grading 


Ottawa, Can.—The Senate has passed the bill to in- 
corporate the North Shore Electric Railway Company. 


Plainfield, N. J.— Civil Engineer Frank J. Hubbard, 
who has been employed by the Union County board of 
freeholders to prepare the maps and plans for the pro- 
posed widening of the boulevard between Plainfield 
and Elizabeth. in order to build a trolley road along 
the route underthe provisions of the Squire law, has 
completed his work. It is estimated that the work can- 
not be accomplished for less than $500,000, which sum 
it is calculated can be raised by the sale of the franchise 
for the trolley road to the higbest bidder. 


Quebec, Can.—The amalgamation of the Quebec, 
Montmorency & Charlevoix Railway and the Quebec 
District Railway Company is expected to take effect on 
or about June 30, after which work will be commenced 
upon applying electricity as the motive power of the 
former road. 


Salem, Ore.—A deed has been filed in the recorder’s 
oflice conveying the property of the Salem Consolidated 
Street Railway Company to the Salem Light & Traction 
Company. 

Syracuse, N. Y.—The Rapid Transit Railway Com- 
pany has decided to build several additional lines of 
railroad within the city limits. 


Waco, Tex.—The Citizens’ Street Railway Company 
having abandoned their College Heights line, а new 
company will be organized totakeupthislineand make 
it the first link in & proposed system. 


Washington, D. C —Arrangements have been made by 
which the Capital Railway Company will furnish the 
Chesapeake Beach Railway, of which Mr. Otto Mears of 
Denver, Col., is president, an entrance into the city of 
Washington. The latter road is now nearly completed 
from the District line to Chesapeake Beach. Mr. Mears 
says it is the intention of the Chesapeake Beach Com- 
pany to expend at least $1.500,000 in making improve- 
ments аї the Beach and to spare no expense to make of 
the latter the finest resort on the Atlantic coast. 


MANUFACTURING, ETC. 


Charleston, W. Va.—The Secretary of State has issued 
a charter to the General Electric Automobile Company 
of Philadelphia, Pa. The capital subscribed is $2,500 
in shares of $50, with the privilege of increasing the 
capital to $2,500,000. The purpose is acquiring patents 
and inventions relating tothe operation of electrical 
and mechanical appliances and doing а general manu- 
facturing business. The shares are held by A. B. 
Pearson, C. E. Lent, J. E. Lewis, T. R. Heller and C. 
W.Cox. The charter expires March 28, 1948. 


Fort Wayne, Ind.—The general agents of the Fort 
Wayne Electric Corpora ion assembled in this city on 
the 6th і ве. Meetings of this kind are held once a year 
when the representatives of the corporation come to- 
gether end discuss the business which is in their hands, 
' They exchange views and much valuable information 


is passed around. 

Indianapolis, Ind.—The Jenney Electric Motor Com- 
pany has begun the erection of a large brick building 
on the ground where the works burned stood. The 
main building is 180 feet long by 60 feet wide. 

New York.—The New York Insulated Wire Com- 
pany, 15 Cortlandt street, is reported to havesold a few 
days ago $50,000 worth of copper wire and rail binders 
for a trolley road connecting Yokohama with Odawara, 
Japan. The Glenwood Works of Yonkers, throuvh Mr. 
J. W. Godfrey, 15 Cortlandt street, has also recently 
sold large supplies of a similar kind to Japanese con- 
cerns. There is a large demand in Japan at the present 
time for electric railway supplies of all kinds. 

Pittsburg.—The Westinghouse Electric & Mfg. Com- 
pany has received an order from the Driggs Seabury 
Gun & Ammunition Company of Derby, Conn., for sev- 
eral 30-horse power motors for the electrical equipment 
of its shops, made necessary by the rusb of Govern- 
ment war contracts. А big generator bas also been 


ordered. 

Washington, D. C.—The Navy Department, through 
the Bureau of Supplies, is inviting sealed proposals 
until June 28 for furnishing tbe New York Navy Yard 
with the following electrical equipment: One 100 K w. 
125.volts generator, compound wound, direct current, 
complete ; speed not to exceed 600 revolutions per min- 
ute. Six 2-horse-power 110-volt enclosed portable motors, 
each motor to he mounted on 3 or 4 wheeled truck 
provided with 3 vertical screws by means of which the 
truck can be raised from the floor and held stationary 
when the motor is to be belted to machine tools. 


- Two 5 horse power motors and two 10 horse-power mo- 


tors of similar design. One 20-borse-power shunt 
wound 120-volt motor, complete; speed to be between 


800 and 900 revolutions per minute. Prospective 
bidders desiring blank forms of propoeals and addi- 
tional information can obtain tbe same upon applica- 
tion to the Navy Pay Offlce, New York, or to Paymaster 
Edwin Stewart, Navy Department, Washington. : 


TRANSMISSION PLANTS. 


Los Angeles, Cal.— The San Gabriel Electric Com- 
pany has nearly completed its work of establishing a 
great electric plant in the San Gabriel Canyon, by 
which electric power isto be transmitted over copper 
wires to Los Angeles, twenty-two miles from the mouth 
of the canyon. It is expected that the line will be 
completed by the 15th of June, and its ultimate capac- 
ity will be 3.500 horse-power delivered, after deducting 
all losses in transmission. The water is conveyed 
through thirty-eight tunnels of an aggregate Jength of 
22,000 feet which had to be excavated and 7,000 feet of 
48-inch wooden pipe connects tbe tunnels, transmit- 
ting & continuous stream for reven miles down tbe 
canyon to the power house at its mouth; the total fall 


is about 400 feet. 


Portland, Me.—The Sebago Transmission Company 
has been organized for the purpose of supplying elec- 
tricity for heating. lighting and power purpo es. The 
cap tal stock is 550, 000, of which nothing is paid in. 
Among the shareholders are Hon. Charles F. Libby, 
Portland: George W. Brown, Deering, and Harry I.. 
Jones, Medford, Mass. 


COMPANY MATTERS. 


Detroit, Mich.—The plant of the Peninsular Electric 
Light Compauy was sold bere last week by Court Com- 
missioner Hurst, under foreclosure proceedings, for 
$120,000, Geo. Peck, David Whitney, Jr., and Hoyt 
Post being tbe purchasers. The Peninsular Company 
was organized in 1891, and purchased the plant of the 
Brush Company for $600,000. 


Indianapolis, Ind.—C. F. Smith, president of the In- 
diana Bicycle Company, is negotiating fur the purchase 
of & controlling interest in the American Electric Car- 
riage Company of Chicago, and it tbe deal is completed 
will remove the factory to Indianapolis. The Ameri- 
сап Electric Carrisge Company owns the patents for an 
electrically operated horseless vehicle, and Mr. Smith 
and otber Indianapolis men will, it is said, invest about 
$200,000 in the manufacture of the carriage. 


Jersey City.—The first meeting of the North Jersey 
Street Railway Co. since it absorbed the Consolidated 
Traction Company was held here on the 6th iust. These 
directors were elected : John F. Dryden, L. D. Ward, 
Peter Hauck, J. F. Kehoe, James R. Shanley, David 
Young. Abram Q Garretson, George F. Perkins, Ed w. 
F. C. Young, A. J. Cassatt, T. Dolan, Р. A. B. Wide- 
ner, William L. Elk ins and John D. Crimmino. The 
oflicers were elected next day as follows: President, 
Edward C. Young; vice-presicent, David Young; andi- 
tor, E. Н. Hibbs; treasurer, E. N. Hill; secretary, Wil- 
bur S. Johnson ; general superintendent, Frank Ell- 
maker. E. F. Hebbard will have charge of the Essex 
County lines, Н. W. Fuller of those in Hudson County 
and G. F. Chapman in Union County. 


Newport, R. I.—Notice is being published in the local 
papers of the pendency of the petition of the Middle- 
town and Portsmouth Street Railway Company and 
others, before the General Assembly of the State of 
Rhode Island at its present session, for the passage ot & 
bill, entitled, '' An act to consolidate the Middletown 
& Portsmouth Street Railway Company and the Fall 
River & Stone Bridge Electric Railway Company and 
confirming the consolidation already existing.“ 


ELECTRICIANS IN THE WAB. 


J. J. O' Rourke, an expert electrician employed by 
the Government in the work of placing mines in the 
St. John's river, Fia., was accidentally killed by a tor 
pedo explosion in the mining-room at Jacksonville on 
the 10th inst. His assistant. named Houston, was also 
killed, and Lieut.; William W. Harts, enzineer officer in 
charge of the work, was severely inju:ed by pieces of 
the torpedo striking him on the back and head. 
O'Rourke unaccountably connected the battery wire 
with a firing plug instead of a testing plug. 


- The cruiser Yankee, manned by New York naval 
reserves, and whose executive officer is Lieut. S. Dana 
Greene of the General Electric Company, is reported to 
have distinguished herself at Santiago and Caimanera 
in the recent bombardment of the forts that guard the 
entrances to those harbors, At Santiago, the Yankce 
ventured closer to the Spanish stronghold than any 
other vessel of the fleet, and her guns kept up such а 
rapid fireon the lower batteries that they were soon 
silenced. At Caimanera she and the Marblehead are 
said to have pounded tbe enemy's works into unrecog- 
nizable masses of ruins and caused & Spanish gunboat 


to take to her heels. 


PERSONAL AND MISCELLANEA. 


The special American commission to the París Expo- 
sition has arranged for a display of American electrical 
machinery to the value of $1,000,000. 

Edward L. Chapman, manager of the Electric Light 
Company at Grand Junction, Col., died in that city on 
the 7th inst., of appendicitis. The body was shipped to 
Cincinnati for burial. 

Superintendent Nelson of the Milwaukee, Racine & 
Kenosha Electric Street Railway was recently presented 
with a handsome gold watch by the employees of the 
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road at Racine. Mr. Nelson had resigned his position 
and assoon as this was known, the men determined 
that he should take with him on retiring some testi- 
monial of their esteem and respect. 


Bernard Mcebius, the scientist, died om board the 
steamship Kaiser Wilhelm der Grosse on her last out- 
ward passage. Mr. Moebius was credited with being the 
first to extract economically precions metals from base 
ores by means of electricity. He was also the author of 
several text books on metallurgy and electricity. He 
was a native of Hartha, Saxony, and was born forty-six 
years ago. 


The Tonawanda ''News" states that Philip Perew 
of Tonawanda, N. Y., has effected а pat nt for a canal 
boat towing trolley which is considered by those who 
have examined the model at the canal collector's office 
in Buff4lo superior to апу device heretofore proposed 
for the purpose. Ап experimental line will be erected 
on one of the State canals for а practical test of the in- 
vention, if permission can be obtained from Superin- 
tendent Aldrich. 


C. E. Mears of Silver City, Ia., has on exhibition at 
the Omaha Exposition а curiosity in the way of the 
smallest horizontal steam engine in the world. The 
construction of every part is in full accord with me- 
chanical rules, and the engine may be operated either 
by steam or air. It bas been run with 10 drops of water 
for some time. There are 118 pieces in tbe engine, 
every one of which has been made by Mr. Mears himself. 
The cylinder of this tiny engine is § of an inch long 
and the diameter of the fly wheel is 3 of an inch. 


John J. Shipherd, whose death from paralysis of the 
heart occurred at Cleveland, O., on the 1st inst., was 
one of the most prominent figures in business and street 
railway circles in Ohio, and up to а few monthsago one 
of the most respected, but his last days wereembittered 
by certain charges made against him which impugned 
his honesty and fixed upon him thestigma of embezzle- 
ment. Atthetime of his death he was out ou bail to 
answer this charge. He was born in Oberlin in 1840, 
and was the son of the founder of Oberlin College. Mr. 
Shipherd went to Cleveland in 1872 and resided theie 
up to the day of his death with the exception of a short 
time passed in Indiana. Several years ago he formed а 
par'nership with Charlea H. Potter, underthe firm name 
of C. H. Potter & Co., in the banking and investment 
pusiness. Mr. Potter’s connection with the firm has 
for some time beon purely nominal. Later, Mr. Ship- 
herd invested in a number of enterprises, among them 
street railway ventures in Fort Wayne, Ind., Cincinnati 
and elsewhere. He wis also connected with the old 
Cleveland Cable Railway Company before its merging 
into the Cleveland City Railway Company. Mr. Ship- 
herd within the last two or three years became involved 
in business difficulties and lost considerable money. At 
one time, several years ago, it was thought that he was 
moderately rich. His business troubles are supposed 
by many to have contributed to the disease which caused 
his death. His wife and two daughters survive him. 


COMMERCIAL PARAGRAPHS. 


There can be no more convincing commentary upon the 
wide range of applications of compressed-sir power than 
the sales report of the Clayton Air Compressor Works, 
Havemeyer Building, New York, for the months of Feb- 
ruary, March and April. In all, nineteen air compressors 
were sold for operating pneumatic stone toola, chipping 
and calking tools, alr hoists, etc ; nine air compressors for 
moving and elevating acid and chemical solutions; four 
air-lift pumping plants were installed and placed in opera- 
tion; three air compressors were furnished to rubber 
worka for removing hose from mandrels, testing hose and 
inflating tires; one compressor was supplied for the pneu- 
matic transmission of messages; two for oll burning plante; 
three for racking off beer in breweries; one for spraying 
brick in the process of manufacture, and six for unusual 
applications of compressed air power. In addition to this 
number of air compressors furnished for domestic use, 
four were exported to Europe for operating pneumatic 
shop plan's. Among the orders of especial interest in- 
cluded inthe above summary may be mentioned the plant 
installed atthe Navy Yard, Brooklyn, fot supplying pneu- 
matic drilla, paint machines and hammers, and one fur- 
nished to the Yarrow Ship Yard, London, for operating 
pneumatic tools. Another installation of interest is the 
compressor at the Dunn Building, New York, which aup- 
plies compressed air-dusting nozzles for cleaning the iron 
grill work of the elevator shafts. Among the orders now 
in hand is alarge compressor for the Bath Iron Works, 
Bath, Me., to operate pneumatic tools. . 


The new catalogue of the International Arc Lamp Com- 
pany, Houston and Mercer streete, New York, contains 
handsome photo-engravings of a number of their new de- 
sig us in arc lamps and lamp fixtures. Their lamps are all 
mad- from desig us by Мг. Maclutlre of the firm, who has 
achieved distinction through his prodactions in this line 
whch for graceful forma and elegant proportions cannot 
well be surpassed. For interior illumination— parlors, 
libraries, drawing-rooma~, dining rooms, boudoirs, eto.— 


the lamps of the company are especia ly to ће commended, 


as many of the objectionable features existing in ere lampe 
have been eliminated. The catalogue is neatly printed 
and the engravings are real works of art. | i 


INCORPORATIONS. 


The Paducah Railway & Light Company, Paducah, Ky. 
Capital stock, $200.000. Incorpurators: George О. Thomp- 
son, B. J. Flouruey. George C. Walton and W. F. Paxton. 


The Keeno Electric Railway Company, Keene, N.H. 
Incorporators: F. H. Whitcomb, K. F. Lane, C. Н. Her- 
sey, C. J. Wo. атла, Edward Gastine, F. C. Faulkner, 
Dani 1 R. Cole and others. 


Tbe Maranacook Electric Light & Power Company, 
Maranaco:k, Me. Capitil stock, 810, C00. President, Frank 
R dion; treasurer, Jobn A. Hamblin. 


The Deertne Electric Light Company, Deering, Ме. —to 
furnish electric light for thu cities of Westbrook and Deer- 
ing and towns of Gorham, ‘ape Ebzabeth and S., uth 
Portland. Capital stock, $25,009, with nothing pa'd in. 
President, Elmer E. Fernald, Portland, Me.; treasurer, 
William L. Wateon. 


The Munson Company, Laporte, Ind —to manufacture 
electrical appliances, Capital stock, 9100. 00. Directors: 
William R. Everett. John H. Munson, William A. Roberts, 
Peter J. Heldt and Leroy A. Stringham. 


Articles of association, incorporation, amalgamation and 
consolidation of the Pasadena & Pacific Ratlway Com- 
pany of Arizona, the Pasadena & Pacific Hailway Com- 
pany of Cailtornia, the 1..8 Angeles- acific Railway Com- 
pany of California and tne Los Angeles Pacific Railway 
Совету, co: solidated, were filed on the 2d inst. with the 
county clerk at Los Angeles The new concern in to be 
known ая the Los Angeles Расій R. ilroad Company. The 
estimated length of the road and ita branches is 1 0 miles. 
The directors of the company are J. Koss Clark, M. H. 
Sherman, E. P. Clark, W. D. Larrabee, John D. Pope, M. 
E. Hammond aid A. I. Smith. The capital stock of the 
© -rporation is $1,000,000. E. P. Clark is president and A. 
I. Smith secretary. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT IsSUED JUNE 7, 1898. 


&LECTRIO BAILWAYS AND RAILWAY APPLIANCES. 


605,211. Trolley-Switch. Jacob H. Vanasselt, Seattle, 
Wash. Filed Oct. 2, 1897. 

605,251. Trolley-Wire Hanger, George E. Johnson, Los 
Angeles, Cal. Filed Aug. 19, 1896. Reneved July 22, 
1897. 

605,261. Third Rail for Electric Railways. Sidney Н. 
Short, Cleveland, O. Filed Nov. 5, 1897. 

605,817. Electric. Railway System. William Lawrence, 
New York City, assignor to the Universsl Surface 
Electric kailway Company of West Virginia. Filed 
Dec. 1. 1897. 

605,326. Trolley Connection for Electrie Cars. John G. 
McLaughlin, Brooklyn. N. V. assignor of one-half to 
Robert W. Gleason, same place. Filed Dec. 8, 1897. 

605,284. Car-Fender. George C. Hutchinson, St. Louis, 
Mo., a signor, by mesne assignments, of one-half to J. 
Reed Elliott, same place. Filed Get. 7, 1897. 


ELECTRIC LIGHT8 AND APPLIANCES. 


605,228. Electric-Are Lamp. Wiliam Hochbausen, 
Brooklyn, N. Y. Filed Jan. 22, 1897. 

605,279. Safety-Lock for Incandescent Lamps. Ernat Fal- 
ler and Hermann Herbstritt, San Francisco, Cal. 
Filed Sept. 17, 1897. 


ELECTBICAL MACHINERY AND APPARATUS. 


605,067. Electric Switch. Charles C. Badeau, 
tady, N. Y. Filed sept. 17, 1897. 

605,090. Electrical Apparatus for Charging Furnaces. 
Joseph P. Кєк, Muncie, Ind. Filed Ang. 12, 1897. 

605,154 Instrument. Winding Device. Henry H. Wait, 
Chicago, lIl., assignor to the Western Electric Com- 
pary, same place. Filed Dec. 14, 1896. 

605, 114. Electric Transformer. John J. Bellman and 
Charles T. Rittenhouse, New York City. Filed June 
29, 1897. 

605,197. Electrical Valve-Controlling Device. Arthur E. 
Colgate, New York City. assignor to George J. Shoef- 
fel, Brooklyn, N. v. Filed May 28, 1896. Renewed 
April 1. 1892. 

605,301. Controller. Thorsten von Zweigbergk, Cleve- 
land, O., assignor to the Walker Company, same place. 
Filed Feb. 23, 1598, 

605,309 Electric Selector System. 
Malta, O. Filed Feb. 26, 1597. 


TELEPHONE AND TELEGRAPH APPARATUS. 


097. Telephone System. Edwin W. Ham, Worcester 
605.1 % Filed April 22. 1897. , А 
605,294. Telephone-Holder. Jehiel T. Moore, Мїппевро- 

lis, Minn, aesignor of one-half to Harry L. Jenkins, 

eame place. Filed Aug. 24, 1897. 

605341. Telephone System. Kot ert T. R-id and James 

"McDonnell, 1 acoma, Wash, а signors of one-half to 

Frank C Cardin and John T. Bibb, same place. Filed 

Sept. 25, 1897. 

603,345. Call-Box System. Edgar E Salisbury and Albert 

E. Dean, Tacoma Wash., assignors to themselves and 

Frank R. Taylor, same place. Filed June 22, 1897. 


SIGNALS AND SIGNALING APPARATUS. 


605,353. Signaling Device. Frank B. Taylor, Edgar E. 

Nallsd · ry and Albert E. Dean, Tacoma, Wash. " Filed 
b d Switchi 

605,859. Kail way Signaling an witching Apparatus. 
"John D. Taylor, Chillicothe, O. Filed March 24, 1897. 


MISCELLANEOUS. 


605,109. Insulator. Fred M. Locke, Victor, N. Y, Filed 
April 23, 1898. 

605,174. ])nduction-Ooll. Adrian L. Bogart. Jamaica, N.Y., 
assigner to William B. M. Jordan, New York Oity. 
Filed April 22, 1897. 

605,231 Meana for Raising Sunken Vessels. Laurent Ma- 
tignon, La Garenue Colombes, France. Filed Nov. 80, 

7 


Scheneo- 


Thomas O. Drake, 


1297. 

605,256. Insulator. Ralph D. Mershon, Colorado Springs 
Ool. Filed Feb. 14, 1898. d 

605.8-0, Process of Producing Aluminum Sulfid and Re- 
ducing "ame to Metallic State Henry S Blackmore, 
Mount Vernon, N. V., assixnor to the Pure sluni.. um 
4 Chemical Company of West Virginia. Filed July 22, 
"a Renewed ри, 1898, - 

605,424. Connector for Storage Battery Plates. Gilb 

' Bart, Detroit, Mich. Filed Jan. 18, 1898. ly 


TELEPHONE AND TELEGRAPH. 


The Western Union Telegraph Company has completed 
its line from Seattle, Wash., to Victoria, B. C. 


The Minnesota Central Telephone Company has given 
notice of acceptance of the ordinance passed by the board 
of aldermen of 8t. Paul and has filed a boud for $15,000. 


There are indications at Atlantic, Ia., that there will bea 
rate war between the lowa Union Telephone Company 
and the Atlantic, Mt. Etna & Corning Telephone Company. 


The E. Н. Martin Telephone Company of Webster City, 
Ia., is erecting a full metallic circuit from Boone to Des 
Moines wbich will give the company a direct inlet to the 
State capital. i 


The telegraph stations from Hong Kong to London are 
Saigon, Penang Island, Madras, Bombay, Aden, bues, 
Alexandria, Malta, Gibraltar, Carcavellos, near Lisbon, and 
thence by ocean cable to England. 


Tbe New State Telephone Compasy is about to wire 
Jackson, Mich., for service, after which Chelsea, Dexter, 
Scio and Delhi will be quickly connected. The com- 
pany is also extending its lines from Ann Arbor to Whit- 
moie, Zukey, Portage and Base Lakes. 


The lines of the Dixie Telephone Company have been 
completed to McMinnville, Tenn., and connected with the 
switchboard of the local exchange. This puts McMinn- 
ville in direct connection witb Irving Oollege, Viola, 
Beersheba, Monteagle, Altamont, Tracy City and other 
points, 


The Interstate Telephone Company has been granted a 
franchise to erect an exchange in Raleigh, ЇЧ. О., and oper 
ate its system in that city. The company is now building 
& line between Wilmington and Winston, and expects 
beforea great while to connect Raleigh with the different 
tow ns along the line. 


The ordinance granting a franchise to the Lackawanna 
Telepbone Company has passed the second reading in the 
Scranton council and is likely to be adopted as the busi. 
ness people are generally favorable to the new company, 
which promises good service at much lower rates than 
those of the Bell company. 


The Citizens’ Telephone Company of New York has 
made application to the Hackensack Improvement Com- 
mission fer permission toerect and operate an exchange 
in Hackensack, N. J. The company agrees to give com- 
mercial telephone service for $2 & month and private 
service for $1.50. 


E. W. Coleman, in behalf of himself and associates, has 
addressed a letter to the mayor and council! of Columbus, 
Ga., in which he requesta permission to erect a telephone 
exchange in that city. He promises to install an under 
ground system, long distance telephones and complete 
metallic circuit. The draft of an ordinance accompany» 
log the letter was referred to the committee on ordinances. 


A dispatch from Niles, Mich., states that the Gilliland 
Telephone Company bad announced the suspension of its 
service in Niles. The death of the Gilliland eystem was 
due, it is stated, to the fierce fight with tbe Bell Telephone 
Company, which, in order to drive the weaker system out 
of existence, furnished service practically free of charge. 
It is now predicted that the Bell company will advance its 
rates. 


The War Tax bill as agreed to by the Senate and House 
places a tax of 1 cent on all telephone messages for which 
a charge of 15 centsor more is made. Telegrams are taxed 


1 cent each. and the companies incur a penalty of $50 for 


failure to affix в stamp on each telegraph message trans- 
mitted, excepting only official dispatches of telegraph or 
railroad companies gent over their own wires, and official 
business of the Government. The President has signed 
the bill. 


New Companies Incorporated. 


The Winston Telephone Company Princeton, Mo. Cap- 
ital stock, $1,000. Incorporators : Н. G. Orton, J. B. Hyde, 
C. P. Rogers and others. 


The Bushnell Tele: hone Company, Chicago. Capital 
stock, $5 (00. Incorporators: Joel Lightler, E. E. John- 
son and Н. А. Olevelaud. 


The Missouri & Iowa Telephone Company, Princeton, 
Mo. Capital stock. $25,000. Incorporators: J. 8. Rogers, 
H. G. Orton, E. M. Hyde and others. 


The Montour & Columbia Telephone Compenv,Denville 
Pa Capital stock, $25,000. Directors: James H. McDevitt. 
C. M. Clement, Sunbury; R. K. Polk, F. C. Angle, E. Oar- 
man, O. P. Hancock, Danville; Н. К. Murty and J. P. Hell- 
enstein, Shamokin; W. M. Vastine, Mt. Carmel. 
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7 The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by ÉrrcrRICITY from a variety of sources. 
Жы. The utmost care is exercised in their coilection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
beet a fa vor to have brought to their attention any inaccuracies readers may discover in these columns. | 
"Му даи Б Ы АЕ ш collateral; ronis consolidated const., construction: conv., convertible; com., common; deb., debentures; exten., 
nsion ; gen., general, g., коі; guar, guaranteed; inc, income; imp., improvement; „ paid; pfd., preferred; mtg.. mort e; tr., trust; A., annually; S., semi-annually ; 
em rl ey Q., quarterly; A. & O., Apl. and Oct.; F. K. A., Feb. and Aug.; M. & S, May and Sept.; J. & D., уау and Dec.; J. & J., Jan. aad Junc: gage; dr., , " 
е бта 
oer y | е 
ие [by — 
в р | 
ù PASSENGER RAILWAYS. PASSENGER RAILWAYS. 
Capital Stock. | ital Stock 
Le a d ——— Rate and Date ot ар UNS 
XEM . s K . ——————| Bato and Date of 
YR NAME. ParjAuthorz'di Issued. Ves Div. Bid. Asked. | NAME. a 0 jPariAuthorz'd(. Issued. Last Div. Asked, 
ыңк - — 
Albany. N V. June 13: | парова 8 13: Ж Еи ERT cric cum T 
Brtford Street Co. 84.000. OC „ Jan., 98. oe 
dien Albany Ry. Co . . ...... 100| 2,000,000! 81,750,000 (134 & Q., Feb. 798, | 85 | 90  |Hartford & West Hartford RR .....| 100) 1,000,000] 247000] ............ e 
Е Ттоу City Railway (UO. cive» ero rn 100 2,000,000 2,000.00 1 Q., Dec, 10, 97. 65 655 
ex rre Traction Oo. (Sarsatoga)............-]| 100 50,000 50, 0 DmTQ⁴m saso Й EM Holyoke Mass.—June 13: | 
Tè so Allentown, Pa.—June 13: Holyoke Street Ry. Oo.. 100; 100.000 400, 000 8 & A., Jan., 0. 200 | 2% 
ot de Allentown & Lehigh Val. Trac. Oo. 4,000,000} 1,500,000| ............ 5% 15 Hoboken, N. J.—June 18: ' 
Bridgeport, Conn—June 13: North Hudson Oo. (N. J.) Ry. CO. . 25) 1,250,000) 1,000,000/8 . 1892. 70 | — 
"T€ Bridgeport Traction Co.............| 100} 2,000,000) 2,000,00C/1 % Aug., '97. 45 60 Indianapolis, Ind-Juue 13 
i P Baltimore, Md.—June 13: **Citizens’ Passenger Ку............ 5,000,000] 5,000,000] ............ 24 25 
уак Baltimore City Passenger Ку. Со... 25! 6,000,000] 2,500,005 % S., July 2, '97. | 71 72 Lancaster, Pa.—June 13: 
хф aBaltimore Consolidated Ry. Со .... 2510, 000,000 9,177.00 |? % S., Jan. 15, 98. 23! 5; 20 [Pennsylvania Traction Oo.. .......| 100! 10,000,000] 9,900,000 . .. . .. oe oe 
LEES Central Ry. Со. of Baltimore City.. 50 800,000 800,00(/3 % A. Dec., 1897. | 80 82% | Lancaster & Col. Electric Ry... . 5 a e we 
Ee Boston, Mass. June 13: Weat End Street Railway.......... sen | Ө . ..... .. * ee 
New England Street Ry... . 25| 5,000,000! 1,081,925/1 % Q., Jan.15, 97 Louisville, Ky.—June 13: 
' North Shore Traction Go.......com./ 100) e сот, 100) 4,000,000) 9,500,000 I %6., Oct. +97, |34 | 39 
sta § © ono € „46 2 26 я 2. ; 2, ), ' я S., J 7 : 00 2,500,000 2,5 : 20 Е 7 К, : U 
ai D West End Street Ry. Co com. 80 10.000.000 9.08.00 д a Oct., тў 5 Louisville Ry... ...... 5 % pfd 00,00 2% % S., Oct. 1,97 
е b Went End Street Ry. Со...8 % рѓа. 50) 8.400.000) 6,400,000] % S., Oct. 1, '97. |102 104 Minneapolis. Minn.—June 12: 
56K Boston Elevated R. R..................| 100; 10,000,000 61 | 65 [Twin City Rapid Transit........com.| 100 17,000,000) 15.0 10. ............ 14 | 20 
d BPooklyn N. Y.—June 13: | | Twin City Rapid Tranalt...-7% pfd.| ---| 8,000,000] 1,714,20 124 % Jan., 9. | 100 
„ы Brooklyn City & Newtown Ry......| 100! 2,000,000! 1 923.400/2 % Feb. 1, 1898. 195 Montreal, Canada.—June 13 
Brook zo гар екл 100 20,000,000; оох MH 51760 52  |Montreal Street Ry. Co.. 50; 4,000,000) 4. 000.000 8 % S., M. & N ZW 25755 
Brooklyn Heights oa e. 200.000 200,000] ͥ e .. 25 ` 100 6,000.000| 6, 000, 00 |134 um s 95 95 L 
Е" *dBrooklyn Ойу RR. kuar! 100 12,000:000| 12,000,000 eg 3% G., Jan., 98. 210%, у. ente Street By. Co.... . .. . . as 
Сй лоок а x ud RR. 105 2,000,000 1000 900 ; 2 ZEN A и Te ps Memphis, Tenn.—June 13: 
T ney Islan rooklyn RR....... 100| 1.000,000| 1,000,000 ct. 1195 208 у is $ —— 
ue kaf Kings County Elevat ed . 4,750, 0% 4,750,000 v Ы DAC vus FA | lemphis Street Railway Co...........{ 100) 500,000) 500,00¢ 15 T 
и: Kings CON он qom — . 100 о о 1 July 26, 97 46 2 New Haven, Conn.-June 13: 
| AGA ectrie roa te ee ee ,000,000 eS : оооооорооео ое oe p^ Fair Ha е & W il RR. ИСТЕ гн 1 { 0 QE %G 
ш fAtlantic Avenue Railroad........| 50) 2, 00.000 2,000,000] — PA Е | New Hacen е Oo. be jo 1 E DA Ар 0 80 
Brooklyn. В & W. E. Raſlroad. ... . . 1,000,000) 1,000,000) ............ n |New Haven & Centerville...... 100 700. %% 300. 00% . .. . - 
М Buffalo, М. Y.—June 18: Winchester Avenue RR............. 25 1,000,000 600, 00cL0o0h % 40 42 
on Buffalo & Niagara Falls Elec. Ry. . 100) 1,250,000) 1.250,000| ......... M 58 60 New Orleans. La.—June 18: 
Р Buffalo Railway Co . . . 100) 6,000, 000 5,370,500/1 % ©. Dec.,'97. |82 | #4 (Canal & Claiborne RR. Оо..........| 40! 240 O 240,000 1 % S., Jan., 98. 140 160 
үй Со! bus O.—June 13. New Orleans & Carrollton RR......| 100 1,200,006] 1,200 00011, % Q., Jan., 98. 1285. 126 
um = 2 le t 
s Oolumbus Street Raflroad........... 100) 8,000,000] 8,000.00011 % Q., Feb., "98, | 48 | 50 New orleans Traction C. . bid. 100 2.50 00 2.50 LLL pat ae 
gm Columbus Centra: Street Rallroad..| 100, 1,500,000) 1,500,000] ............ „ gCrescent City are Kn. ar.) 100 2.00 un. осоо, поо 3 % S., Jan., s. | .. | 30 
Е 13: bNew Ог. City & Lake RR... . guar. 100 2,000.000 2,000,000 1 % S., Jan., 98. ЗІ 8R 
F = e June ds Orleans Railroad.......... А Но ...| 50 500,006 145,000 11½ 96. June, '94. 16 17 
Charleston С ty Ry. СО.......... — 50 100,000 100, 00003 % S., Jan., 97. T .. 186. Charles Street Rallway..........| 50, 1,000,000| 1,000,000 114 9. Jun., '98. 53% мы 
е c &nterprise City RR. Oo —— 6252 „66 25 1,000,000 250.000 iyu. ate wie S E iz N Y k J 7 1 * , 2 * 4 
ir . CES : ew YorK—June 13: 
КҮ, Chicago, Ill. da Is: Central Crosstown RR.,.............| 1001 600,000 600.000 214 % . July, 97. 210 vs 
| Chicago City Ry. 4 СЕЕ 100; 12,000,000! 12,000,000/3 % Q., Dec. 81, 97.269 | 270 | eChristopber & 10th Sts. RR..guar.| 100 650,000 650.000 2 % C., Jan., 98. 150160 
net Ohicago & South Si по КЕ..... 100 10,323,400; 10,323,800) .... . .. | «- Dry Dock, E. Brdw'y & Battery KR. 100 1,200,000! 1,200,000 1! % Q., Feb., ый 175, | 198 
Teck Lake Street Elevatec d i +++, 100 10,000,000, 10,000,000) ů ů—H 13 131, jd Metropolitan Street Ry. Co 100 30,000,000! 30,000,000 114 % Q., Jan., 98. 16%, 10134 
uh Metropolitan o Si s е Ку... 100 15.000. 0 15, 00, 00 ͥ ............ 88 3½% | eBleecker St. & Fulton Еу. Ry. guar 100 900, % 900.000 44 75 A., July, 97. 32 485 
ces Met. West $ ide Kl. со ч 8K... . . 100) 15,000,000! 2,500,000] ............ T "s Broadway & Seventh Ave. кат, 100 2,100,006} 2,100,000 214. 26 Q., Oct., "97, 2 2 2212 
at North Chicago Street КК......... 100 10,000,000} 6,600,000/3 % Q., Jan., 98. 199% 200 Oe n. Park, N. & E. Rivers RR. guar! 100 1,800,000! 1,500,600 21, % Q., Jan, "08. 1130 185 
hNorth Chicago City RR... . | 100 500.000  219,900| ........ Ni es К hEighth Avenue RR. | 100 1,000,000] 1,000.000 20 | 325 
ni South Chícago „ ЕЕ 100 2,090,000 1,603,200) ........ baie 28 се i424 St. & Grand St. Ferry RR.guar! 100 750,000) 745,000 4% % Q., Feb., 8 530 | 56! 
| (West Chicago St. RR. Co.......... .. 100 20,000,000 13,189,000 114 % C., Feb, 93, 93%) 9155 || jNinthb Avenue En...... n. guar., 100, $00,000  &00.000 ........... "30 80 
TI j Chicago West Div. Ку...... -Кпаг. ... 1,250,000 621,900 35 % os ee Sixth Avenue RR............ guat 100 2,000,000 2,006000 ............ 200 | 210 
1 tChicago Passenger Ry... . . guar., 100 2,000, 000 2.000, 0005 74 8. zm IT wenty-third St. R. R. Co..guar.| 100 600.000, 600,000 1*5 % Q. Feb., 98. 310 ea 
ү = : Second Avenue RR............... ‚..| 100. 2.5% 000 1,862,000 2% Q., Jan., 98, 70 | 173 
s Cincinnati, Ohio. June 13: Third Avenue RR. DINN 100 12,000,000) 10,000,006 2 % Q., Fels, S. 145 | 180 
TES Cincinnati! Inc. Plane Ry....... сот. 50! 1,000,000 575,000 ......... TT iš 20 | m42d St., Manhatv'le & St. Nich. Av! 100 2,500,000, 9 SOOO _.................. 57 60 
T» Cincinnati Inc. Plane Hy........pfd.| 50 150.000 150.000 2% %., Feb., 92. 75 Union (Huckleberry) Ry. ....... | 100) 2,000,000; 2,000,000, -.................. 175 | 200 
i Cincinnati, Newport & Cov. St. Ry. 100: 4000 000) 8,500.000| ꝶß 23 95 | m one EST 
j* d lCincinnati Street Ry. Co............ 50. 18,000,000 14,000,000 114 % Q., Jan., 98. 11224! 118 Newark N. J-—June 13; 
Mt. Adams & Eden Park Ine. Ry. 50, 2,500,000| 2,200,000 I % Q., Jan., 98. “> Consolidated Traction Co. of N. J.. . 100 15,000,000 1 . e 17 48 
— л Newark Passenger Ку.............| 100; 6,000,000 6,000,000 _.................. 23 AW 
е Cleveland, Ohio. оле | nRapid Transit Street Ry) 100, $04,000 504,000 1134 % A. 180 | 190 
2 Agron, Bed. & Oley. Elec. Ry. 100 1.000.000, 1.000.000'54 % Jan., 98 39 40 b J | | | 
1 8 Oleveland City Ry...... СНА 100 5.000.000! 7.600, 000 4 %., Oct., 97. 35 60 Pittsburg, Pa.— une 13: 
ея Cleveland Electric Ry............... 100; 12.000, 000, 12.000,000,74 % Q., Oct., 97. 50 53 Allegheny Traction Coo. sol Боо ооо! 500 000 . M 46 
Е J 13: it aConsolidated Traction Co....com.| 50 15,000,000 15,000.000.2 %, Jan., '95 135 15 
E Detroit, Mich.—June 13: Consolidated Traction Oo......pfd.| 50, 15,000,000 15,000,000 3%, May, . 4010 4955 
wt ' Detroit Citizens’ Street Ry.......... 100! 2.000.000, 1,250,000! .....,...... 100% .. pCentral Traction Co 50 1,500 000 ТАЛЫ x TE mos pep a 
(И Ft. Wayne & Belle Isle Ry.......... 100 *400:000 400,000 5 % July, '96. 175 un qCitizens' Traction Co............. 50 8,000,000, [3.000.000 6% A. е ds 
i Rapid аке Со........... ͤ—ͤ—ͤ—— 250.000 250,00 .. | 100 Duquesne Traction Co........ ‚..| 50, 8,000,000 13,000,000 6 % A P 
1 Detroit Electric Railway.......... .. 1.000.000 1,000.000 : e "n sPittsburg Traction Co............ 50 2.500.000) 1.900.000 3 % Aug 95 9 
ж Wyandotte & Detroit River Ry... i100 250.000 200,000) ............ 100 | 110 Fed ral St. & Pleasant Valley Ry. 25 1.100.000 1.400.000 21, 9c. Jan., 8 2377! 0414 
се (m: , | Pgb., Allegheny & Man. Trac. Co...| 50| 8,000,000) 12,90 f. 839 2 5; Aug., '95 SUM ETE 
Dayton Q.—June 13: ltteourg & Birmingham Trac. Ry. 25 8.000.000 3.00. 00 Y or Tai 94. 18 18 
City Railway Co............. com.] 100 1.500.000! 1,470,600 114 % Q., Jan 1. 98. 100102 Pittsburg & West End Ràõãyůmr esn.. 50 1.500.000 1.500.000 5 9$ A., June 80, 97 13 
City Railway Oo......... . . Pfd. 100 600.000 600,000, 1*5 % Q. Jan. 1, 98 140 | 145 Second Avenue Traction Co., com. . . 50, 4,000,000 14, 000.000 . iii Se : 
| People's Street Rallway............ |. | 1. 100% 0 fe | „ 100 я Suburban Rapid Tranait Co........ ‚| 80! 300,000 200.000 E : 2 
к ` 1 Ф , ] „„ „ „ „ „% „ о о ee ee 
* Unlisted. f Ex div. * : 
à Unlisted. 1 Full paid. 3 
a Consolidation of Baltimore Traction Company and Citv & Ruburban'Railway Company. a Leased to New Orleans . TOR stock 
Company controls Otslzens' Rallway, North Baltimore Passenger Katiway, Baltimore b Leased to New Orleans Traction Com any at 8 Y DIRE 
К 1 5 pcd а 5 = . & Pikesville Rallway c Leased to Central Orosstown Railroad at 8 % on stock and interest on bonda 
| allhrook. п owhatan Way and Park. d Operating the former Met. Trac. system, that Hon having ! p 
* ф Leased to Boston Elevated Railroad Company. Leased to 28d Street : e UENIRE COME extinct. 
e Owned by Brooklyn Raptd Transit Oonipanv. f Leased to H ouston, Wis Street k Pavonia Fern ies мона Street Ral 
d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. Leasea tu Metropolitan Street Railway st 8 S on Block until О t. 1. 1957 Ah or wey: 
e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hte. Co. тсе to Metropolitan Street Ry. for 99 years from Jan. 1 1896, at $215 600 5 
f Stock owned by Kings County Traction Company; road leased to Nassau Electric RR 4 Leased to Metropolitan Street Railway for 18 % on stock. A 
A 18 by Atlantic Ave. RR. and leased to Nassau system. j Leased to Met. St. Ry. for 99 years from April 20, 1592; € % first5 years, 8 & t 
$90 per share on outstanding capital paid as rental by lessee— West Chicago St. RR. Co.; 7 Leased to Metropolitan Street Railway for $145,000 per annun years, 8 & thereafter 
$250,100 of stock owned by North Chicago Street Railroad Oompany. l Leased to Metropolitan Street Rail for 18 nei р 141 
1 Gontrols by lease Chicago West Division Rall Ohi P Rail | WAY Por 45 per cent. oncapital'atocis: 
ntr y п К vision way, cago Passenger way, and m Controlled Ly Third Avenue Railroad by purchase. 
West Ohicago Street Rallroad Tunnel Company. : n Dividends of 1% & yearly guaranteed by Consolidated Traction Oompan Р ы 
186 & per annum paid on outstanding capital as rental by lessee—North Ohicago Street о Controls by lease the Alleg ny, Cent.. Ci бв 
j Rail raed ord ; $625,100 of stock owned by West Chicago Street Railroad Company. p Leased to Oonsolidated Traction булыш м 5 Ш 5 is h Trac. Оо 
: В Majority of stock owned by Ohicago West Division Railway Company: 5 X on $1,000, || с Leased to Fort Pitt Traction Company for 6 % on $8,000 000 capital stock. нос; 
r. Leased to Consolidated Traction Company for 4 % On capital stock after October, 


s Leased to Consolidated Traction: Company for Y & on capital stockafter October, 


090 stock guaranteed by West Ohicago Street Railroad Company, lessee. 
i Cincinnati 8t. Ry. Co. has purchased the Mt. A. & Nen Par road, assuming its bonds: 
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| TELEPHONE AND TELEGRAPH OOS. 


PASSENGER RAILWAYS. 


SOE 


NAME. 


New Bedford Mass- June13 
Union Street Railway Uo... 


Par каш Issued. 


Capital Stock. 
Bate and Date of 
Last Div. 


Bid. | Asked. 


... 100 $850,000) 7350, 000 2 %, Feb. 98. 158 
Northampton,Mass—Junel3 
Northampton Street Hv.... ........! 100! 300, 000 225,000 4% A., Jan., 98. 165 | 175 
Omaha, Neb.—June 13: 
Omaha Street Ку................ e «et 100) 5,000,000} 5,000,000| ................. ‘ 25 ale 
Paterson. N. J.-June 13. 
Paterson Ку. Co... 100 1, 20, 000 1, 250, Oo К 85 86 
Providence, R. I.-June 13. | 
United Traction & Electric Oo .....| 100) 38, 000.000 8, 000, 000 %, Jan. . 59 62 
Philadelphia.—June 13: | 
Fairmount Park Trans. Co,..820 pd. 50; 2,000,000) 1.770.000 2 9%, Dec. '97. ми .. 
Hestonville, Man. & Fairmount.... 90 1,966,100} (1,966,100 2% 26, July 15, 97. 42 15 
Hest'nel'e, Man. & Fulrm't. 6 % pfd.| 50 533,906] 153,900 3 2 S—Jan, 10, 98. 64%) 65 
aFairmount Pk. & Had, Pass. Ry. 50 300.00 300,000 3 % Feb. 1, 98. 63 66 
Union Traction Co 912% pd) 50 30, 000, 00 29.930,.19014m. 2 | hou 1 
chiectric Traction Oo. | BOY ........ 8,297,920! РРО РЯ 7139 7154 
dCitizens’ Passenger Ry........ 50 500,006] 192.500 83 share Q. 275 m 
e Frankford & Southwark Pas. R 50 „ 1,875, 000,814 sha’e A- Apr. 97 440 ss 
fLeliigh Avenue Ry. COO. 50, 1,000,00 | ........ 25 . 4 MS 
fLombard & South Street Ry...| 25 1.000.000! A. & О. 89 901; 
dsecond & Third Streets Hy....| 50| 1,060,000 1771.07^ 89 share A, Маг. 97 235 | 216 
cPeople's Traction Co. .. 50; 10,000,00 | F6,000,0003 %, A., April, 7. . is 
yGermantown Passenger Ry... 50 1,500.0X| (572,500 85.25 share—1898. 1321; 135 
„Green & Coates Passenger Ry. 50 500,00] $150,000 3 % Jan., 189%. 135 
R People's Passenger Ry. . com. 25 1,500,001 o с2а. Е к E 
hPeople’s Passenger Hy....pfd.i. ..| — 750,00 e ess ais 
iPiiladelphia Traction Co... . . 50 30, 000, 000 20, 000,000 1 % S—Oct. 1, '97. | 54 8⁵ 
jVatherine & Butubridge S.. 50 j400. 000 в 95 A—Mar.,'97. ек 2 
Continental Pass. Ry.....guar..| 50 1,000,000| 0550.00: 6 share—d uly, 97. 135 12 
Empire Passenger Ry. o 50, 600.000 600,000 | ИҢ Зн 
7Piiladelphiacity Pass. Ky...... 50 1,000,000; 475,000 £7.50 share July '97 175% 180 
jPhtiadelphia & Gray's Fy. RH.| 60; 1,000,000 29% 51 83.50 share July '97 86 2 
fRidyg: Avenue Passenger Ку...) 50 750,000 1420.00 212 share, July 797.275 | 300 
iFunadelphia & Darby Ry.guar.| 50 ........ 200,000 22 share July, 97. ae we 
jl7th & 19th Sts. Pass. Ry. guar... ot) ........ 1950.000 1114 % S., July, 97. 157% 
jYhirteenth & 15th Sta. Pass. NY. 50 1,000,000 1335.00 #11 ah. A., July, 57 XU с 
jUnion Passenger Ку. Со.........] 50; 1,500,000] 900.00 29.50 shre, July '97 22 298 
i West Philadelbhia Рава, Rr. 50, 750,000 {750,00 310 share, July '97 230 235 
Rochester, N. Y-—June 13: 
Kochester Railway COB . . 100! 5,000,000] 5,000, 0000000... 16 18 


Reading, Pa.—June 13: 


* 


j Reading Traction CO. 1.000. 000 1,000,000! em- an., Jan. & Jy! 15 
kity Passenger Ry. . .. ...... ... . . 50 350.000] 350,00 | fan, "99. 112 
(Kast Reading Electric Ry. 50 1,000,900 11,000, 00 Jan., 98. 64 

St. Louis Mo.- June 13. 

Fourth Street & Arsenal R)) 50 800,000 150.001 ............ is 
Jefferson Avenue Ry. Co 50| 400,000 400.00 |? 9; Dec., 1838, - 
Lindell x ˖ 9 9 . 100] 2,500,000! 2,400.0 1114 % Ja u., 98. 122 

National Railway Co 552555 „6 „„ „4% "eas e 2,500,000 2,179, OO 17 %, Jan.,'98, eu 
Cass Avenue & Fair Grounds....| .. | 2.500.000) 2,500.00 | œ mn... а 
Ciuzeus RR. ...... .... ..... . . 100; 2,000 0 1,500.00 |1 %, Oct., 88. 90 
8t. Louis КҢ..... ———— M 100, 2,000,000| 9.000,00 % %, Jan., 98. 95 

Missouri RR... казы . . 50 2, 100.000 2 300000114, % Jan., '98. 170 
People's KK. o ie ec 50% 1,000,000; 300. 0% e., Dec., 89. fe 
Southern Electrice Rr... com.] 50 500,00  500,.00| .,........... ‚57 
Southern Eiectrie K 6 * pref.! 100] 1.0 0,00] 1,000,000 14, %, Jan., 98. 108 
St. Louis & Suburban Hy...........- 100| 2,500.000| 9500.09 |... 55 
Union Depot RRR. „„ .. . 100 4, 000, 000 4,000,000 % A., July, 95. s 
San Francisco, Cal.—June. 

California st. Cable RR... „...] 100) 1,000,000} 600,000 Oe. monthly. as 
Gary Street Park & Ocean RR... . 100; 1,000,000, 375,00" | $2.50 share, 96. 0 
M erk et Street Rx .. 100 18,750,000! 18.750,00 Q., 60c. per share. | 52°, 
Presidio & Ferries RRR .. | 100 о, 550,00 % . 95 
S2panton, Pa —June 13: | 

Se anton Railway C0. ... ... 50 6.900.000 2,500.06. .......... 10 
f Serantor & Carbondale Trac. Co.. 100; 500.000; 500,000) ................. a. 
m Scranton & Pittston ‘Traction Ca., 100, 1,050,000, 1,050,000] .................. 2% 
Springfield Ill.—4une 13: 

Springteld Consolidated Ry sette mous 100 150,000 750 000 09099099090090929090€ voce 

Springfield O.—June 13: 

Spriugfield Street Ry... . ... 100 1,000,000; 1,000,000! .................. as 

Springfield, Mass.—June 13: 

Springfield Street KV.. 0. 100| 1,200,000) 1, 166,700 8 % A. 206 

Toronto Canada.-June 13: 

Toronto Ry. Oo ....| 100; 6,000,000: 6. 000.000 134 % З 38 

Moutreal Street Railway Co. . 4, O0, 000 4,000,000 4% З, | 257 

W ashington, D. C.—June 13: 

Belt Ry. Co este э» ее» „„4 „400 SPC SSCs „„ „„ о е 50 500,000 500.000 VVV hi 

Capitali Traction Co...., жааз i ied. 100 £12,000,000; 12,000,000 65е. per sh, Oct. 97. 72! ; 

Ooluuibia Ky. Co ‚| 50 400,000 400,000 6% A. @ 

Eckington & Soldiers’ Home Ry....| 50 707,000 652.000] освоен 

Georgetown & Tenallytown Ry. 50 200,000 200, ꝗFM? ee "m 

Metropolitan KK. Со........... . . 50) 1.000, 000 453,990 2% % Q. 121 


Woreester, Mass.—June 13; 
*Worcester Traction CO... . . Com. 
Worcester Traction Co. . 6 % рѓа. 
Worcester & Suburban Street Ку... 


Wilkesbarre, Pa.—June 13: 
Wiikesbarre & Wyoming Val. Trac. 


ж Unlisted. t Paid in. 
b Oonsolidatic:, 


pany 


100| 8,000,000) 8,000,000 
100 2,000,000 2,000,000 3 % S., Feb., '98. 
100} 550,000 542,500 4 ½ 96, 1897. 


100: 5.000.000 5,000,000 


t Full paid. | Outstanding. 
a Leased to Hestonville, Man. & Fairmount Passenger Ky. for 6 % on stock per annum. 

[Electric, People's and Philadelphia Traction companies. Fixed charges 
an hall indebte ness of constituent and leased companies assumed by Union Traction Com- 


Be oesscovens эээ е 


1%, Jan., 97. 
Ex div. 


c i'r&ctically all shares owned by Union Traction Company. 


210 


98% 
9 


a 
424,5 


73 
78 


d Lease to Frankford & Southwark Passenger Ry. assumed by El 1 
e Leased to Electric Traction Company. kd i Y;Electrie Drecuon со; 


Controlled by Frankford & Southwark Passenger Railway. 


g Leased to People's Fassenger Railw 


ву at $5 per sharo. 


h Majority of stock owned by People's Traction Company. 


i Leased to Union Traction Company 


j Lease transferred to Union Traction Company. 


її Leased to United Traction Oo. ata rental of 810,009 per an. 1n 1866-7-8, $20,000 p. a., ! 
13 Y 1900 and 810,000 per annum thereafter, payableseml-aunually, rental declared ы. divi- 


dad seml-aunvally. 


k Dividend of 10 % guaranteed by Reading Traction Company. 
Dividend of 64% & guaranteed by Reading Traction бошу; : 
a] 


operated by the Scranton Railway Company, болыу Geranton Trae. Оо. 


n, 


NAME. 


Boston, Mass.—June 13: 

American Bell Telephone Co....... 
Erle Telegraph & Telephone Oo.... 
New England Telephone Oo........ 


New Yoprk.—June 13: 

American Telegraph & Cable Oo... 
*Central & South Am. Teleg. Оо..... 
*Commercíal Cable Oo.............. 
Franklin Teleg. Co...... 27 % guar. 
Erie Telegraph & Telephone Co. 
*Gold & Stock Telg. Co.. gugr. 6 % 
International Ocean Tel Co. g uar 6 
Mexican Telephone Coo 
*New York & New Jersey Tel. Co.. 
*Pacific & Atlantic Teleg..guar. 4% 
*Postal Telegraph Cable Co. 
*Sout'n & Atlantic Telg. Co.guar.5 % 
tCommercial Union Telegraph Oo... 
Western Union Telegraph Oo....... 

Div. guar. by Postal Teleg. Оо. 


Miscellaneous.-2une 13: 

American Dist. Teleg. (Phila.)..... 
Bell Teleph. Co. (of Canada.)... s.. 
Chesapeake & Potomac Telep. Co.. 
Chicago Telephone C€o.............. 
Central Dist Prtiz & Telg.Co.(Pgh.). 
Empire & Bay States Telegraph Co. 
Hudson River Telephone Co....... 
Northwestern Telegraph Co..guar 
Providence (R. I.) Teleph. COL Six 
p New Eng. Teleph. Oo..... 


Boston, Mass.—June 13; 

Fort Wayne Electric Oo............. 
iFt. Wayne Elec Co. T. Sec. Serles A. 
General Electric Co... . com. 
General Electric Co. pfd. 
T.-H. Elec. Co. . T. Secur., Series D. 
Westinghouse Elec. & II fg. Co- com. 
Westinghouse El. & Mfg. Co. pfd. 
Westinghouse El. & Mfz. Co. assent. 


Мем Vor K.— June 13. 

Edison Elec. Пв Co., New York.. 
Edison Elec Ilg Co., Brooklyn.. 
Edison Ore Milling €Co.............. 
Edison Electric Storage Oo......... 
General Electric Co............com. 
General Electric (o pfd. 
Interior Conduit & Insulation Co... 
United Elec. Lt. & Pow. Co... .. рѓа 


Pittsburg, Pa.—June 13: 
\Пеућепу County Light o. 
East End Electric Light Co....... 


Philadelphia, Pa.—June 13: 

Edison Electrie Light Co........... 
tElectrie Storage Battery Co..com. 
«Electric Storage Battery Co...pfd. 
«Реппа. Ht., Lt. & Pow. Co....com. 
«Penna. Ht., Lt. & Pow. Co pfd. 
|Northern Elec. Light & Power Co.. 
southern Elec, Light & Power Co.. 


Miscellaneous.—June 13: 
[Brush Electric Co... . . . . 
Bridgeport (Conn.) Elec. Lt. Oo. 
Missouri- Edison (St. Louls) ... . com. 
Eddy Electric Mfg. CO... 
‘Hartford (Conn.) Elec. Light Co 
Hartford (Conn.) Lt. & Power Co.. 
New Haven (Conn.) Elec. Lt. Co.... 
Narragansett (Prov., R. I.) Elec. Co. 
Rhode Island Elec. Protec. CO. 
Royal Elec. Co. (Montreal). 
Toronto (Canada) Elec. Light Co... 
Thomson-Houston Welding Co. 
Woonsocket (R. I.) Electric Co 


ALLIE 


Boston Mass.—June 13: 

American Electríc Heating CO. 
street Ky. X Illu'g Properties... pfa 
United Electric Securities Co... pfd. 


New YorKkK.—June 18: 


Jonsolidated Electric Storage Oo... 
Edison European . . 
Safety Car Heating & Lighting Oo.. 
Worthington Pump CO. com. 
Worthington Pump Co.......... pfd 


Philadelphia, Pa.—June 13: 

Acetylene L. H. & P. Oo...... $35 pd. 
&lectro Pneumatic Trans. Co....... 
United Gas Improvement Со. .всгір. 
Welsbach Commercial Co..... com. 
Welsbach Commercial Oo......pfd. 
Welsbach Light Co. 
Welsbach Light Oo., Canada. ...... 


Pittsburg, Pa.—June 13: 
Oarborundum Mfg. Co. 
Standard Underground Oable Co... 


MiscellaneouS.—June 13: 
*Barney & Smith Car Oo.......com. 
*Barney & Smith Car Oo........pfd. 
Billings & Spencer Co.... 
Consol. Car Heating Oo........ 


LEO 


Itillwell-Blerce Coo. . . . com. 
'stillwell-Blerco Oo.... eerteusese .pfd. 
Shults Belting 6G 8 
t. Oharles Car 66G s ae Us 


* Unlisted, 


—— — 
Par Authorz'd | Issued. 


Capital Stork. 


t Div. 


Rate and Date of 
Las 


Bid. Asked, 


EI CE O 1 Q. an. 98. 63 70 
10,394,600 10, 804, 600 51.50 %, Feb. 98. 10 
14,000,000! 14, 000,000 15% % Q 9250 08 

6,500,000 4.500000 1% %Q. iA 108 
10.000.000 10,000,000. 154 % Q- 174 |175 
1,000,000; ...... 157 * 8. 44 
5,000,000! 4, 800, 000 1 $ Q., Jan., 98. ^9 | 70 
5.000, „„ 09 lu 
8,000,000} ...... 15 4 9. 106 [108 
2,000,000} ...... 65 
5,000. 000 8,723,000 UE Q., Jan., 98. 142 |145 
2.000, 00 0ù ...... 2 < S. 78 
15,000,000 15,000,000'1 26 Q. ee ee 
950,000| 559,525 21 € 8. 88 
500, 000 500.000 8 % S., Jan. 198. 110 118 
. ee 97,870,000. 1% x, Jan., 98. 9124 91 

400.000! ...... 11 X Q., Feb. 98. 14 |. 

8,165,000| 8,168,000 2 % 5. тоң 178 

Ф ГЕК eaesease 202 LE 
750,000| 750.000 ee 165 
Wh PUDE RE 68 | 76 
2.000,000| 2,000,000: 1 3% Q. 70 |76 
2,500, 000 2,506,000 234 % Q. n? |15 
8,000,000] eae 120 [199 


ELECTRIC LIGHT AND ELECTRICAL MFG. СОЗ. 


D MM. cun o ep s 

100 30.000.000 80,460,000 2 % Q., Aug., 1898. | 3774] 88 

100 10,000,000 4,252,000 344 % S., July, '98. 95 

en, 2 е eseas вого 8}, v4 
50 146, 700 24 

50 4,000,000! 3,996,053 134 % Q., Feb., 98. 54 | 55 

50 11,000,000) 8,195,126 ...... N 

100 10.000.000 7,938,000) .... 25 |180 

100 4,000,000 3,750, 00015 & Oet., 97. |10676 10754 
100 т. ео eee 2 2 „„ тоо тога 0 18 

100 40,000,000! 30. 160.0002 % Q., Aug, 1898. | 8774) 88 

100 10,000,000, 4.252.000 31, % 8., July, '98. | 90 | 9б 

100| 1,000,000) 1,000,000] ^ .... 4 |. 

100 500.000 500.000 J. & J. 127 | o 
50 300, 000 800,000 Q „„ | 10 
100 2.000. 000 ооо „ ее 2 0 144 

100; 8,500,000] ee 22 


5,000. O00 ш... 
5,000.0 а... 
5, 00.000 


6, O (0% / 550,000 
187,500 187,500 
500,00 ...... 
350. % ш. 
175000) U 
100.0000 es 
1,200, C00. 2626252546 


TLLA возо г = 


ве. э 


овоз ое 


сото а е 


2 
1,085, 000 1,085,000; 13 


еооьоо 


50е. p. sh., Oct. '97.| •• 


6 , Oct., 97 


832500 dis. Jan. 1197 100 


id. 
8, Dec. 1, '96. 


87% 40 
18 18 
sons 18 
125 | 128 
6 | 1L 
165 oe 
83'4| 85 
110 | 120 
1585 | 156 
18554| 18534 
.. | 100 
110 
tex d. 


000 2 БЕРЕ 


D INDUSTRIES. | 


RE TNI END TEC Ü 
Е БИТ - QU | 
100 4,500,000) 1,218,700 83 per sh. Feb.], 8 m y^ 
100. 1-229 Де eese 8% % Feb., 96. 
18 |2 
an зг о о se e . . 1 8 
J с. 9 2 
100 5.500.000 5,500,000] . 2 90 
100 2,000,000; 2.000, 000 7 X 
10 1,000,000! ůã 0.0 sane з ph 
i 1,500,000 0 on eroe ее 
50 10,000. 000) ss... pee ns d 
100 8,500,000 ee ee 2 ceceo 60 
1 500. 00% 
y 525, 10000 "m 15% 1 
5| 500, 000 Эр ae 
160 200,000) 200,000]  .... 1 
100} 1, 000, 000 1,000,000) Q 
100 | 1,000.000| =... ^ ^ 
100 ...... | 2,500,000] 2X 1 
| ааа КЕКИ PE t. 85 
100, 1,250,000 1. 250, 00014 % Feb. s. J lios 
100 eesne ee | severe es esee ч 8 
100 ооо. ее es ee "TTTI 40 EO 
100 es ee ITTITTI ee 2 70 100 
. .. [р Bept 1. . 10 
100 500, 000 њозо е © фое е 86 90 
we 6909940660 sece oo etd 


МА = аА um. x 


|- = = 


\ 
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JUxE 15  1898.] ELECTRICITY. 
PASSENGER RAILWAY. PASSENGER RAILWAY. 
Amount. Amount, 
—— —— — Interest Interest 
NAME. Authorized.| Issued, |Due| periods. | Bid. | Asked. КАНЕ. кашне Issued. Рие periods. Bid. Asked. 
! 
| New Orleans La. | | 
Albany, N. Y. | Date of Quotation— June 13, 1898 

Date o/ Quotation June 18, 1898 Canal & Claiborne RR. . . . let mtg. 68. $150,000 | $150,000 1912 M. & N. 102 
The Albany Ву................1в% mtg. 58. ТУ $29,000 |1905 Рр ҮРУ eee Crescent City RR..... wed kp Ist mtg. 6... 50,000 1899 M. & N. 101 
The Albany Ry. Oo...... Cons. mtg. 58. $500,000 427,500 |1980) J. & J. ul | ...... Crescent City RR. Cons. mtg. g. 5. 5,000,000 | 8,000,000 1943 J. & J. 75 77 

The Albany Ry. Co...... Gen. mtg. 58. 750,000 875,000 |1947| M. & N. |*111 Bux New Orleans City RR... . . Ist mtg. 6s. 416,500 899,000 |1903 J. & D. 104 111 
Watervleit Turnpike & RR. Ist mtg. 66 850,000 850,000 |1919) M. & N. 117% | .... N. Orl's City & Lake ЕК. ist mtg. g. 5. 5,000,000 | 2,599,500 1948 J. & J. | 9814| 99% 
Watervleit Turnpike & RR..2d mtg. 6s. 150,000 150,000 1919 M. & N. |*115 e N. Orleans & Carrollton RR.2d mtg. g. 6s. ,000 850,000 1907 F. & А. | 110 EN 
y City Railway Co................ Ist 5s er бур. Dé. өгү *105 „ Orleans Railroad CO... . . Cons. mtg. 6s.| 800,000 801,000 1912 J. & J. 9314 100 
— tSt. Charles St. RR. Co. Ist. mtg. бя. 800,000 75,000 1906 J. & D. | 104 e 
nterest den by Albany Ry. Co. 1$423,500 in escrow to retire New Or- 
Princi and interest guar. by leans Olty RR. Co.'s 1st mtg. bonds. 
пу Ry. Co. 1890,000 outstanding. 
Baltimore Md. 5 yd Vork. 
ate of tation— June 13, 1898. 

Date of Quotation —June 13, 1898 Atlantic Ave. (Brooklyn) . . Imp. g. 5в.| 1,500,000 | 1,500,000 |1934| J. & 87 
Baltimore City Pass. Ry.. let mig. g. 5а.) 2,000,000 | 2,000,000 |1911 M. & N. | D5 | 116 [Atlantic Av. (Brooklyn).letgen. mtg.5s.| _ 759,000 | 759,000 1909 M. & 8. | 1 
Baltimore Traction Oo....... lst mtg. 58. 1,500,000 | 1,500,000 1929 M. & N. II tAtlantic Av. (Brooklyn)..Cons. mtg. 58. 8,000,000 1,966,000 11981 A. & 109 
Baltimore Trac. Co.. Exten. & Imp. g. 68, 1,250,000 1,250,000 |1901) M. & S, | 102% | 103 Brodway & 7th Ave. Ist eons. mtg. E. 5. 12,500,000 | 7,650,000 1913 J. & 12014 
Bal. Trac. Co..No. Balto div. Ist mig. g. 58 1,750,000 1,750,000 {1912| J. & D. | 114% | 115 Broadway & 7th Ave......... Ist mtg. 5«.| 1,500,000 | 1,500,000 190 J. & 106 

Bal. Trac. Co. Coll. Trust. Ist mtg. g. 5».| 750,000 | ......... IMMO 4&3. ОЛО luus: Broadway & 7th Ave..........2d mtg. 5«| _ 500,000 500,000 |1914| J. & 112 
Baltimore Traction Co. Convertible 58. 800,000 | ......... 1906| N. & M. | 10334 | ...... Broad way Surface............ Ist mtg. 5«.| 1,125,000 | 1,125,000 1927 116 
ntra) Pass. =e OO... . . Ist mtg. 6s. 96,000 117,000 1912 J. & J. | 110 Broadway Surface..... ......2d mtg. 58. 1,000,000 1,000,000 190 5107 
Central Pass. Ry. Go.. Cons. mtg. g. 58. 601,000 580,000 |1932 M. & N. 113 | 116 Brooklyn City RR. Co.. Ist cons. mtg. 58. 6,000,000 | 6,000,000 |1941 J. & 117 
ty & Suburban Ry... . . Ist mtg. g 5 8,000,000 8,000,000 1922 J. & D. 113% | 114% Brooklyn City & Newtown..1st mtg. 58. 2,000,000 2,000,000 |1989| J. & 116 
Lake Roland Elev., ............lst mtg. 58. 1,000,000 | 1,000,000 |1942| M. & S. 110 ... |fBrooklyn,Bath & W. E. RR.Gen.mtg.5«.| 1,000,000 448,000 |1933 J. & 87 
Metropolitan Ry. (Wash.) . Ist mtg. к. 5а.) 1,850,000 | 1,850,000 |1925| F. & A | 117 Brooklyn Heights RR...... Ist. mtg.5s.| _ 250,000 250.000 |1941| A. & "n 
— Brooklyn, Q’s Co. & Sub'n.. Ist mtg 58. 3,500,000 | 3,500.000 1941 J. & 108 
+The bonds of the Baltimore Traction Brooklyn, Q's Co. & Sub'n..1st cons. 5s.| 1.500.000 | 2,750.000 isa M.&N 9) 
Oo., the City & Suburban Ry. and the Brooklyn Rapid Transit......... old 54.| 7,000.000 | 5,181,000 |1945] ......... | 934] ..... 
Lake Roland Elev. were all assumed by Bleecker St. & Fult'n Fer'y RR. Ist mtg.7«| _ 700,000 700 000 19% ...... 4 
the Baltimore Consolidated Ry. Co. Cent P'k, N. & E. R. RR. Ist cons. mtg. 76. 1,200,000 | 1,200,000 |1902 J. & D. 112 
1$151,0001n escrow to retire 1st. mtg. bds. Central Crosstown RR... . . Ist mtg.6a.| 250,000 250,000 1922 M. & N. 122 
( 385 Island & Brooklyn RR. lst mtg. 5 , 300,000 800,000 |1903 J. & J. 105 
Boston, Mass. D. Dock, E. Bd'y & Baty R.gen.mtg.g.5s| 1,000,000 930,000 1982 I 4D. 116 
Date of Quotation—June 13, 1898. ту Dock, E. Bd'y & Bat'y RR..scrip5 %.| 1,100,000 | 1,100,000 11914 E. & A 105 
Lynn & Boston RR. .. 1st mtg. g. 58.) 5,879,000 8,702,000 1924 J. & D. | 16174 | 105 Eighth Av. RR. Go. Cert.indebt. 6 . 1,000,000 | 1,000,000 11914 F. & А. куз 
West End Street Бу........ Deben. g.5«.| 8,000,000 | 8,000,000 |1902) M.& N. | 104 12d St., Man. & St. Nich. Av.. Ist mtg. 68. 1,200,000 | 1,200.000 11910 M, & 8, 116 
West End Street Ry.......Deben. g. 424s.| 2,002,000 | 2,000,000 |1914| М. & 8. 107 424 St., Man. & St. №. Av..2d mtg. inc. ба. 1,500,000 | 1,500,000 |1915 J. & J. 93 
481,674,000 in escrow to retire outstand- Lex. Ave. & Pav. Ferry RR.1st mtg. g.5s.| 5,000,000 | 5,000,000 |1993 M. & 8. "m 
(ag bonds of absorbed companies. Metropolitan St Ry Co..g. m. cl. tr. g. 5«| 2,500,070 | 17,500,000 1997 F. & A - 
Second Avenue Ry..Gen. cons. mtg. 58. 1,600,000 | 1,600 000 |1909 М. & N 110 
Charleston S. C. Second Avenue Ry........ Sida Deb. 5а.| , 800,000 800.000 1909 J. & J. TM 
Steinway Ry. (L L. “юе Ist mtg. g. ба.| 1,500,000 | 1,500,000 |1922 J. & J. 117 
Bate оу Quotation—June 13, 1898. South Ferry RR. CO... . . . . Ist mtg. 58. „ 850,000 | 850.000 1919) ...... 111 
Enterprise Street RR. . Ist mtg. 5а. 500,000 47,000 1900 J. & J. + [Third Avenue RR.......... Ist mig. g. 5s.| 5,000,000 | 5,000,000 |1987 J. & J 121 
2 City Ry... . . . . Ist mtg. 66. 850,000 **. . J. & J. өө оен Е E. . . .. mtg. бн. 130,600 150.606. 108 i саг. ES 
А .Co. y-thir ree P Deb. 5а , , ; 
TOontrolled by Charleston Bi. Бу Oo Union (Huckleberry) Ry. Ist mtg. 5s.| 2,000,000 | 2,000,000 |1942 F. & A 114 
Chicago III H Westchester Electric RR...18t mtg. 56. 500,000 500,000 |1943) J. & J ne 
^ 1$1,085,000 in escrow to retire gen. mtg. 
Date of Quotation —June 13, 1898, RU 
Ohicago Oity Ry........... 1st mtg. 444s.| 6,000,000 | 4,619,500 0: 10172 | 1022 850,000 in escrow to retire maturing 
Chicago Passenger Ry...... lst mtg. бз. 400,000 400,000 F. & A. 108% | .... obligation 
Obicago Passenger Ry. . Cons. mtg. 6s.| 1,000,000 | 600,000 RED [e ; {$552,000 In escrow to retire Ist and 2d 
Chicago & So. Side R. T.. . Ist mig. g.5s.| 7,500,000 | 7,500,000 192% A. & O. |.... |. а Бона, 
hicago & So. Side R. T.. . . ..4%s,| 1,500,000 | 750,000 1907 J. & J. { п tresaury, 00,000. 
Ohi West Div. Ry. Ist mtg 4%, 4,040,000 | 4,040,000 1982 J. & J. 10414 |... I Guar. by Union Ry. Oo. 
ke Street Elevated RR. Ist mtg. g. бн. 7,574,000 | 8,781,200 108 J. & J. 6) 70 Toronto Canada 
Metrop. W. Side Elev. Ry. Ist mtg. . 58. 15,000,000 | 15,000,000 |1942 F. & А. | 45 48 Date oj Quotation— J : 
North Chicago St. RR........ tmtg.5«| 3,171,000 | 3,171,000 |1906| J. & J. | 104 | 105 7 June 18, 1898 M. 4 
North Chicago St. RR.... Cert. indeb. 6s. 500,000 500,000 1911 J. & J. ee 108 Montreal St. Ry. . . . — Ist mtg. 5s.| 2,500,000 800,000 1908 M. & 8 
North Chicago City Ry... . . Ist mtg. 6а. 500,000 500,000 1900 J. & J. 103 ... Toronto 8t. Ву......... let mig. g. 4148.| 4,550,000 | 2,200,000 | 1921) M. & В 
North Chicago Oity Ry..... consol, 4Ья.| 2,500,000 | 2,500,000 |1927| M. & N. 105 T 1$35,000 per m. single track authorized 
West Chicago St. RR.........1st mtg. 5s.| 4,100,000 | 8,969,000 |1923 M. & N. | 103 104 6600, 000 in escrow to retire 6s due in 1901. 
West Chicago 8t. RR........ ben. 68...| 2,700,000 700,000 1911| J. & D. | 100 10024 j 
West Chicago St. RR....Con. mtg. g.5«./12.500,000 | 6,000,000 198) 9022 | 91% Philadelphia. 
W. Ohicago St. RR. Tunnel.. let mtg. 58. 1,500,000 | 1,500,000 1909 F. & A. | 12 Meli Date of Quotation— J 
Redeemable at option on 60 da. notice. une 13. 1898, 
Funded debt assumed by Ohicago W. Continental Pass. Ry. . . Ist. mtg. бе] 850,000 810,000 |!909) J. & J. 
v. Ry. Co., controlling interest of Empire Pass. Ry... .. . . . Ist mtg. 70 300.000 200,000 1900 J, & J. 
which is owned by W. Chſcago St. RR. Greene & Contes St. Ry. . lst mtg. 6s| 100,000 100,000 |!898) J. & J. 
Co., lessee. Lombard & So. St. Pass. Ry. let mtg. 6. 150.000 | . . . 441 ЖМ 
p 2 to call after Oct. 1, 1899, at People’s Pass. Ry. . SRO Ist mtg. 7s 250,000 250,000 |1905 J. & J. 
0 and interest. People’s Pass. Hy енене» — 2d mtg. 5s 500,000 458,000 |!911 J. & J. 
Assumed by W. Chi. RR. Oo., lessee. People’s Pass. Ry... . ... Cons. mig. 5я | 1,125,000 867,000 1912 M. & 
Int. guar. by W. Ghicago St. RR. Co. People’s Pass. Ry... .. Stk. trs. cert. g. 49 5,698, 210 . 
Phila. ee Passenger Ry. .. Ist mtg. 58 | _ 200,000 200,000 |1910) & J. ..... 
Cincinnati, O. Phi lade! phis Trae. Co. Seiad Coll. tr. g. 4% 1,800,000 | 1,018,000 dd F.&A 
enth 985, By... Ist mtg. 100,000 100, A. &0 
Dateoj Quotation—Junc 18, 1898 | Union Passenger Ry. . let mig. 5 _ 500000 500.050 11 4. 4 О, 
Oin. New. & Cov. St. Ry. lst Con. mig. g.5s| 8,000,000 | 2,500,000 1922 J. & J 101 (Я nion Traction Co.. .. Col tr. 4. 29,785,000 | 29,724,876 |195 A. & O. 
Mt. Adams & Eden P'k In. Ist mtg. 6s. 46,000 46,000 1900 A. & ӨЕ est End Passenger Ry. ... Ist mtg. 70.“ e 
Mt. Adams & Eden P'k In . let mig. бя. 100.000 100,000 |1905) A. & .... || West Phila. Pass. Ry. . . Ist mig. g. ба | 250,000 | 246,000 |1906| A, & O. 
Mt. Adams & Eden P'k Inc. Cons. mig. 5 581.0 531.000 1908 M. & 10814 West. Phila. Pass. Ry............ mig. 5s.| 750,000 750,000 |1926 M. & N. 
. Oov. & Oin. St. Ry...... Ist mtg. 68. 250,000 250,000 1912 M. & S 119 The trust certificates were issued to 
180. Ооу. & Oin. St. Ку...,...24 mtg. 66. 400,000 400,000 |1982) J. & J. 129/2 | ...... у for the shares of the Electric and 
Assumed by the Oincin. St. Ry. Co. eople’s Traction lines purchased. 
$250,000 reserved to retire lst mtg. bds. 
Pittsburg, Pa. 
Cleveland, O. 
id J Date of Quotation— June 13 1898, 
Date of Quotation—June 13, 1898. Birmingham, Knox & Allentown......6s,| 500,000 500,060 M. & 8. 
a Brooklyn Street RR. Co. . . . . lat mig. 66. 600.000 107 Central Traction Oo............... Ist mtg. 15% 875,000 875,000 J. &. J eee 
Сір. New't & Ооу. St. Ry. Cons. mtg. 56. g. 000.000 101 ||Citizens’ Traction Со............. lst mtg. 56. 1,250,000 | 1,250,000 A. & O. | ...... 
Cleveland City Cable Ry....1st. mtg. 66. 2 000 000 1011; Duquesne Traction Co.. Ist mtg. бн.| 1,500,000 | 1,500,000 [ 4. Ў 
tOleveland Electric Rx. Co. Ist mtg. g. 5. 8,500,000 103 Fed St. & Pleas. Val. Jack's Run. 56. 50,000 50,000 |1918 J&J | 
Columbus (O.) Cent. Ry. .. lot mtg. g.5«.| 1,500000 | 1500000 1913 M. & w.. ...... Fed'l St. & Pleasant Valley Cons. 5«| 1,250,000 1.250.000 1942 J. & J. 
a Kast Cleveland RR.......... Ist mtg. 58. 1,000,000 105 Millvale, Etna & Sharpsburg.............. 5s.) 750.000 750.000 1928 M. & N. 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. к. ба| 600.000 ... ||Pittsburg, Crafton & Mansfleld. 58. 250,000 250,000 qe J. &J. 
Lorain (O.) Street Ry........1st mtg. ба. 200,000 .... || Pittsburg Traction Co. . Ist mtg. 58. 750,000 750,000 1927 A. & O, |...... 
tSt. Ry. Oo., Grand Rapids. .. Ist mtg. 56% 600.000 : Pittsburg & Birmingham. . Ist mtg. 56. 1,500,000 | 1,500,000 1929 M. & N. 
+$1,900,000 in escrow to retire bouds of i Pittsburg & West Ёпа......... lst mig. 5а | 500,000 500,000 1922 J. & J. 
absorbed companies, marked a. *Pg'h., Allegh. & Manch... Gen. mtg. 5«| 1,000,000 1 400,000 |1989 A. & O. 
Unterest guar. by Cons. St. Ку. Co. second Ave. Traction Oo........ . .... 58. 2, 500.000 | 2,000,000 1884 J. & D. 
Detroit, Mich. Zub. Rapid Transit Railway Co.. . . 68. 500,000 | 500,000 1913 M. & 8, 
Date of инип June 13, 1898, Providence R. L 
ane Citizens’ St. Ry. . . . . Ist cons. 5e | 7,000, 99 
P. Wayne & Belle Isle Ry. . Ist mtg. 6e 400,000 Date of Quotation—J une 13, 1898, 
e 7. 2 Таб mig. 56. 1,800 100 || Newport Street Ry Co 50,000 
150,000 in escrow to retire bonds o: С Talta Ross И. С SI Fo ROM M ў 50,000 J. & D. ., 
New Haven Conn. St. Louls. 
й e Quotation — June 13, 1898, Date of Quotation— June 13, 1898, 
New Haven St. Ry. d Div. )io 545 бе 600,000 we Baden & St. Louis RR. . . . lst mtg. 58.“ 250.00 | 250.000 J. | 100 101 
De mig 250,000 .... ||Савв Ave, & Fair dds. Ry. . . . Ist mtg. бв.) 2,000,000 | 1.901,000 J. |102 
Avenue RB...1sí mig. g. 55. | 600,000 „++. || Oitisens’ Railway Oo.............18$ mtg. 6s.| 2,000,000 | 1,500, J. | 107 108 
Avenue HH....Deben. g. ба. 100,000 e- Comp. Hts., Un. De. & Mer. Ter..1st бв 1,000,000 n 118 
*With interest, *Unlisted, _ * With interes). 
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ELECTRICITY. 


[Vor. XV., No. 23, 


PASSENGER RAILWAY. 


Amount. 


NAME. 


St. Louis. 
Date от Quotation— June 13.1898 


Fourth St. & Arsenal St. Бу..19 mtg. бв. $50,000 
Jefferson Avenue By........ Ist mig. 5м. 400,000 
Lindell Ry. Co............ Hr Ist mtg. 58} 1,500,000 
Missouri RR. o. 1,000,000 
Mound City RR. CO. let mtg. 64. 400,000 
еоріе'я RR. Co . let mtg. бн. 125,000 
| People's RR. Oo.................... 2d mtg. 7a. 75,000 
People's RR. Co. . Cons. mtg. 68. 1,000,000 
St. оше & E. St. L. Electric. lat mtg. 6». 75.000 
8t. Louis RR. CO. TR lst mtg. 58. 2,000,000 
St. Louts & Sub, Ry. lst mtg. g. 58. 2,000,000 
At. Louis & Sub. Ry. Income 58. 800,000 
tSouthern Electric Ry... Cons. mtg. 68. 500.000 
Taylor Avenue St. Ry. lat mtg. g. бм. 500,000 
nion Depot RR. Co... Ist cons. mtg. 68. 1,091,000 
Union Depot RR. Оо......... Cons. mig. бв. 8,500,000 
tOontrolled by St. Louis RR. Оо. 
e by Union Depot RR. Oo. 
Controlled by Lindell RR. Co. 
($200,000 in escrow to retire lst & 2d 
mtg. 
{токо {п escrow. с 
200,000 in escrow to retire Ist mtg. 
ods, 
San Francisco Cal. z 
Date of Quotation— June, 1898, 
California St. Cable RR. . Ist mtg. g. 5s.| 1,00 1,000 
tFerries & СІНТ House Ry. . . It mtg. 6s. 650,000 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 
Market St. Cable Ry. Co.....18t mtg. g. 68. 8,000,000 
tMetropolitan Ry. Co Ist mig. — 200,000 
fOmnibus Cable CO. . Int mtg. 69.| 2,000,000 
tPark & Cliff House RR........]1st mtg. ôs, 350,000 
t Park & Ocean RR................. Ist mtg. ôs. 250.000 
Powell St. Ry. Ist mtg. 68. — 700.000 
Sutter St. Ry. Co............... Ist mtg. g. 58. 1,000,000 
Controlled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation— June 13, 1898, 
Belt Ry. Co. ....... . . О .. mtg 5s $00,000 
Columbia Ry. Imt. бн 500,000 
Eckington & Soldier! Homo. mtg. бя 200,000 
Metropolitan RR. Co. . . Coll tr. cons. бв. 500,000 
1850, 000 in escrow to retire Ist mtg . bds. 
Miscellaneous. 
Date of Quotation—June 13. 1898. 
Bridgeport Traction Oo........18t mtg. 58. 2,000,000 
Buffalo (N. Y.) Ry. Со...... Oona. mtg. 58. 5.000,000 
t Citizeus' St. R. (Ind’ polis).1st cons.m.58) 4,000,000 
Crosstown St. Ry. (Buffalo). Ist. mtg.5s.) 8,000,000 
i nbus (O.) St. Ry...... Ist cons. g. 58. 8,000,000 
Consolidated Traction (N. J.) Ist mtg. 58 15,000 ооо 
{Crosst’n St. Ry. (Colu's, O.)..1st intk. K. 5 2,000,000 
Denver City Cable Ry........ Ist mtg. g. бз.) 4.000, 000 
Denver Con. Tram'y Co. Con. in. g. 58. 4,000,000 
Louisville (K y.) Ry. Ist cons. mtg. g. 58. 6,000,000 
Minnenpolls St. Ry. lat cons. mtg. g. 58) 5,000,000 
мо Hudson Со. Ry.(N.J.).Cons.mtg. 58! 8,000,000 
No. Hudson Со. Ку. (N.J.)..2d mtg. 58. 550,000 
No. Hudson Со. Ry. (N. J.)......Deb. 68. 500 ооо 
Paterson (N. J.) Ry.......Oons. mtg. g. бв.| 1, 250. 000 
Rcchester (N. Y.) Ry. Ist mtg. 58. 8,00 0,900 
Bt. Paul City Ry. . Cons. g. 58.] 5, 0,000 
8t. Paul City Ry......... e ТҮ Deb. g. 68.| 1,000,000 


+$1,000,000 in escrow to retire Ist and 
d mtg. bda. 
1$800,000 in treasury. 
Buffalo Ry. Co. 
«$760,000 In escrow to retire bonds of 
О. C. St. RR. Co. 
887.000 іп treasury. 
$960,000 res’ ved to redeem prior liens. 
20,000 in escrow. 


Bonds guar. by 


$50,000 „ 
400,000 11905 


1,500.000 
700,000 


1,091,000 


1911 


1916 


1900 


1,787,000 1918 


900,000 
650,000 
671,000 
8, 000, O00 
2,000,000 
850,000 
250 000 
700.000 
900,000 


450,000 
500.000 
200,000 
600,000 


[P 


1.683,000:1923 


8,513,000 1981 
8,000 00193 


2,366,000 
2,261,000 
13,965,000 
572,000 
8,800,000 
922,000 
4,931,000 
1,050,000 
2,378. 000 
550,000 
439,000 
1,000,000 
2,000,000 
4,298,000 


1932. 
1932 
1933 
1933 
1920 
1933: 
1930; 
1919 
192 
192% 
1902 
1931 
1930: 
1937 


1.000. 0001900 
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With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date oj Quotation— June 13, 1898. 


Edison Elec. Illuminating Oo., Boston... 2,026,000 
General Electric Oo..gold coup, deb. 5s..! 10,000,000 


Pittsburg, Pa. 
Date of Quotation— June 18, 1898 
Allegheny County Light Co....... 8 6s. 500,000 
ile heny City Electric Light.. 4s. 260,000 
Westinghouse Elec. & Mfg. Co..Scrip 68. 195,570 
Miscellaneous.—(June 13,1898, )} 
E lison El. Hig. Oo. (N. York) Ist m. 58. 4,312,000 


Edison El. Шу. Co. (N. Y.) eon. m. g. 5s.| 15,000,000 


H tinon Elec. IIR. Oo. (Brook! 1 2,500,000 

Edison Electrie Light (Philadelphia). . 2,000,000 

Edison Hig. Co. (St. Louis) 4,000,000 

Mo. Elec. Lt. Co. (St. Louls)...1st mtg. 6s. 500,000 

Mo. Elec. Lt. Co. (St. Louts)...2d пие. бв. 600.000 

United Elec. Light & Power Оо(№. Y.)..| 5,000,000 
TELEPHONE AND 

Miscellaneous. 
Date of Quotation—June 18. 1898, 
American Bell Telephone....... —M— 78. 


Northwestern Telegraph Со................78. 
N. v. & N. J. Telep & Telg Co. gen. mig. 58 das pas 
Chesapeake & Potomac Teleph. Co...58. ПОРИ H 


eee 


J. & D.] 1068 .... 


sucii Quar 156 
8,750,000 1922 104 

ess. 119113. & J 105 

. ꝗũk . |1913 A. & О. | ...... 

S M. & 8 4s 
4,812,000 |1910| ...... 109 
2,1°6,000 11993 ess 11534 
1,900,000 |1940| ......... 111 

pees = ees Reece „108 

T 1923| F. & A. 60 

за 190% А. & О. |...... 

: . |1921 A- r.. 

irada zc КОГО ШЕСЕ 75 

TELEGRAPH. 
1898; F. & A. 100% 
erede ОО Т 
ess... |1911 
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ALLIED INDUSTRIES. 


a — OE ee ae ee eee 


Miscellaneous. 

Date oJ Quotation—June 13, 1898. 
American Electric Heating. . 58. 
Armington & Sims Eng. Oo. . . зо, 
Barney & Smith Car Co. . . ...... . . . 186 
Ое: borundum Mfg. OO. . e eee OB. 


0020000266 


Worthington Pamp — +оо» өөө өө өөөөөө 14,0007 
Unlisted Nominal 


500,000 


500,00) 


% 
6 00 
000000000 


E 


e 


1942 J. & J. 
1904) M. & В, 


‚15 


LEKE] 
* 
909% 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 115(0114с.; Lake, 11. 90012. 100. 
casting, 11йс. 


The stock of the Dayton (O.) Traction Company has been listed on the Phila. 
delphia Stock. Exchange. 


War seems to have a good effect on American stocks good and bad. There has 
b:ena rise in the whole list since the opening of hostilities. 


The Chicago City Railway Company has declared its regular quarterly dividend 


of 3 per cent., payable June 30. Books close June 15 and reopen June 21. 


The United Traction & Electric Company of Jersey City has declared a dividend 
of 3 per cent., payable July 1. Books close June 21 and reopen July 2. | 


The $5,000,000 four per cent. ten year debenture bonds of the American Bell 
Telephoue Company have been awarded to Lee, Higginson & Co., Boston. 


The Philadelphia Stockholder” says: ‘' Until autumn nothing definite will 


be done in the direction of readjusting the finances of the General Electric Com- 
pany.” Manana! 


The directors of the Western Union Telegraph Company have declared the 


usual quarterly dividend of 1} per cent., payable July 15. Books close June 20 and 
reopen July 1. 


The Commercial Cable Company has declared its usual quarterly dividend of 13 


per cent. on the capital stock of the company, payable July 1. Transfer books close 
June 20 and reopen July 2. 


According to official figures the gross reccipts of the North Chicago Street Rail- 


way Company in May were $2,115,670, an increase of $11,011 over the same month last 
year and $13,887 compared with April, 1896, 


The Chicago Stock Excharge election last week resulted as follows: President, 
Alfred L. Baker; treasurer, John .J. Mitchell; members of the governing commit- 
tee: В. R. Cahn and C. II. McGrath. 


It is understood that a satistactory arrangement has been reached by the Bridge 
Commissioner and the managers of the elevated reads by which the elevated cars 
will be run on Brooklyn Bridge. 


A dispatch from Poughkeepsie, N. X., states that Judge Shipman has just de- 
cided the foundation reversible trolley patent in favor of the Walker Company and 
against the General Electric Company, with costs against the latter company. 

The stock holders of the Brooklyn Edison Electric Illuminating Company, at a 
meeting held in Brooklyn on the 2d inst., voted to authorize the board ot directors 
to increase the capital stock of the company trom $4,000,000 to $5,000,000. 

The law requiring the street railway eompanics ot St. Louis to make their re- 
turns tor assessment and taxation to the State Board of Equalization instead of to 
the city assessor wentinto fleet this year. he returns are made on June 1, each 
year. 


The Chicago Edison C ny reports for the fiscal year euded March 31, 1898: 
Gross earnings, 31,661,513; operating expenses, 8985, 3.88; net income for the year, 
$076,524; charges against in ou e, interest on. bonds and debentures, $226,650; divi- 
аспаз, $395,072; baiauces, 551, 772. 

The Massachusetts House by a vote of 119 to 90 passed the street railway bill 
providing that all dividends over 8 per cent. shall accrue to the State and levying a 
graded excise tax. The Boston Elevated is exempt for 25 years. ‘The bill has passed 
the third reading in the Senate. 

The Court of Appeals has decided in the ‘ Bridge trolley case," in which Wil- 
liam R. Hearst was appellant agaiust John Shea and others respondents, that the 
New York & Brooklyn Bridge Company hada right to construct or lay loops for the 
use of electric trolley railways across the passageway for fuot passengers at the New 
York terminus, 

The city of Philadelphia bas a plant in operation for the manufacture of crude 
electrozone for disinfecting purposes. The Electrczone Commercial Company pro- 
poses to erect similar plants in New York State in all cities needing pure water sup- 
ply and puritied sewage. On a capital of 55, 000.000 it is stated that the British 
Electrozone Company last year paid 25 per cent. iu dividends. 

Word has been received at Amesbury, Mass., from Concord, N. H., stating that 
the committee appointed by the New Hampshire Supreme Court had reported favor- 
ably on the petition of the Amesbury & Hampton street Railway Company to lay 
its tracks within the New Hampshire State limits. The message stated that the 
New Нашрзћіге Secretary of State would at once issue a charter to the company and 
the construction of the road would then be commenced. 


One cause of the failure of Hooley, the great London promoter, as given by the 
* Finaucia! Post ” of that city, has a broad application. Says the Post”: Lou 
may manipulate the shares of a company and get them quoted at a fictitious price 
upon the stock exchange, but if, as is the case with every one of Mr. Пооеу'в com- 
panies, the capital is in enormous excess of what it ought to be, you cannot pay re- 
spectable dividends—any way, for any length of time." 


The plant of the Bloomington, Ill., City Railway Company was recently sold by 
order of the court and was purchased by a syndicate representing the second bond- 
holders for $202,500. On the 6th inst. some of the parties to the litigation heaaed 
by John T. Patterson. who has controlled the road tor ten years, asked Judge Myers 
to set aside tLe sale. The application was made in the interest of the third mortgage 
bondholders, who claim their interests have not been protected, and thatthe road 
should have brought a larger price, aud will do so if sold again. 


The State Railroad Commissioners at Albany, N.Y., on the 8th inst. gave а hear- 
ing on an application of the Catskill Electric Railway for permission to increase its 
capital stock from $30,000 to $400,000. The company intends to extend its lines to 
Windham and Cairo and other villages in Grecue and adjoining counties, instead of 
only operating in Catskill village as originally intended. The Commissioners re- 
served decision. 

„Greater Buffalo," a magazine published in Buffalo, N. V., advocates the estab- 
lishment of cotton aud other factories in that city aud neighborhood on the ground 
that an abundant aud chcap supply ot electrical power from Niagara Falls would in- 
sure great economy in operation. It argues thus: For example, 1,000 horse- 
power can be generated in the Eastern mill at the cost of $25 per horse-power per 
year for ten hours a day. The cost of 24 hour power would therefore be $60 per 
year and 1,000 horse power would cost $50,000 per year for continuous service. The 
cost of electric power on the Niagara frontier would be $15 per horse-power per year, 
24 hours per day. The loss by friction in tne application of steam power by shaft and 
belting is 50 per cent. The loss in the application of electric current is 25 per cent. 
The saving effected in the use of electric power is therefore 25 per cent. of the power 
generated. ‘The mill needing to generate 1,000 horse steam power would have to 
purchase only 750 electrical horse-power to attain the same results. 750 horse-power 


- at $18 per horse-power per year comes to $13,500, which, compared with £60,000, 


shows a saving of $46.500 per year by the use of electric power. This sum represents 
a dividend of nearly 10 per cent. on a capital of half a million dollars.“ 


The certificate of incorporation of tbe White Plains Lighting Company, formed 
for the manufacture and use of electricity for producing light, heat and power, an, 
in lightiug streets and public and private buildings, was filed in the county clerk s 
office, White Plains, N. V., on the 10th inst. The amount of the capital stoek 
$50,000, divided into 500 shares, and the duration of the company is fifty years. The 
directors are Winthrop G. Busbnell, New Haven, Conn.; Joseph L. Hall, Port Ches- 
ter, N. V., and John C. Bennett, Brooklyn, N. Y. 
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EDITORIAL NOTES. 


The midsummer meeting 
The of the Northwestern Eleo- 
trical Association, held on 


Northwestern 
Electrical board the steamer North 
Convention. West en route from Chi- 


cago to Duluth, was un- 
questionably one of the most enjoyable as well as in- 
structive gatherings that Association has ever held. 
The happy thought of holding this meeting ina 
floating convention hall on Lake Michigan proved 
an extremely popular one, there being considerably 
over 100 members and guests present. In spite of 
the fact that the start from Chicago was made under 
more less unpleasant conditions, owing to the in- 
clement state of the weather, no inconvenience 
was experienced, and the enjoyment of the evening 
of the tirst day out, which was mostly given over to 
social intercourse, was in no way marred, the large 
number of ladies present materially adding to the 
pleasure of the gathering. 

In spite of the many enjoyable attractions aboard, 
the ecientifio feature of the Convention was by no 
means lost sight of. A number of excellent papers 
on practical subjects were read and ably disoussed. 
The unique feature of a question-box proved a suc- 
cess and was the means of eliciting much usefal and 
instructive information on important subjects. А 
report of the proceedings of the Convention will be 
found elsewhere in this issue. At M inneapolis, 
after a dinner given the members of the Association 
and their guests at the Mercantile Club by President 
Morgan Brooks of the Electrical Engineering Com- 
pany of that city, Mr. J. M. Hill was presented by 
the members of the party with a handsome scarf-pin 
as a token of their high appreciation of his efforts in 


making the trip so thoroughly enjoyable. The Mid- 


summer Convention of the Northwestern Electrical 
Association will most assuredly be remembered by 
those who participated in it as an enjoyable and in- 
structive outing. 


% K * 


. Messrs. Samuel Carr, Thomas 

The L. Livermore and Edward F. 
General Electric Atkins, who were appointed a 
Stock Problem, committee in January, 1896, 
by holders of more than one- 

half of the preferred stook of the General Electric 
Company, have recently issued a circular addressed 
to the holders of the preferred stook whioh, after 
referring to the finanoial condition of the General 
Eleotrio Company as set forth in its last annual 
report, Bays: ‘‘To remove what directors regard as 
legal obstacles in the way of resuming dividend pay- 
ments, it has been suggested to us that the nominal 
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value of the ospital stosk should, by vote of sbare- 
holders, be reduced so as not to exceed the value of 
the assets of the company, and to this end a reduc- 
tion of 50 per cent. of the par value of the shares 
has been suggested, together with payment of the 
accumulated dividends on the preferred shares to 
date of reduction at rate of 7 per cent. on the present 


par value of $100 per sbare. 
„ Eminent counsel advise the directors that as a 


legal result of this reduction the holders of preferred 
shares would be entitled to dividends out of future 
earnings of 7 per cent. on $50 per share only, while 
holders of the common shares would be entitled to 
all the remaining earnings. This would, for the 
futare, reduce the dividend on preferred shares one- 
half, while it would leave the common shareholders 
in a better position than their present one. 

„The asa2te of the company amount to at least 72 
per cent, of the par value of all the shares, and for 
this reason we have declined to recommend a reduo- 
tion to any amount below $72 per share. We have 
some encouragement to believe the common sbare- 
holders might assent to a reduction to $60 per share. 
At an early day the proposition to reduce the par 
value of the shares to $50 is to be submitted toa 
meeting of stockholders, and unless restrained by 
legal process it can, under New York laws, be carried 
by a vote of two-thirds. We propose, if enoouraged 
by legal advice to be taken, to oppose this project at 
the meeting and if necessary in the courts." 

It is but natural that the preferred stookholders’ 
committee should object to the proposed plan of 
scaling down the preferred stock by one-half, and 
especially Mr. Samuel Carr, who represents the 
Ames estate whioh owns 7,961 shares of preferred 
stook in the General Electric Company. I6 is like- 
wise natural that the preferred stockholders should 
want to get the reorganization price of the stook as 
high as possible. As the dividends in this olass of 
stook are cumulative, and as they will ultimately 
have to be paid before any of the common share- 
holders receive any dividends, it would oertainly 
seem good judgment on the part of the preferred 
stockholders to object to this scaling process and 
await developments. Were we a preferred stock- 
holder we should strenuously object to having the par 
value of our stook reduced by one-half and possible 
future dividends reduced in proportion, for if no divi- 
dends can be earned the stock is practically worth- 
less anyway, whereas if the company ever does get in 
а position to pay a regular dividend the preferred 
stookholders might just as well insist on being paid 
dividends on stook with a par value of $100 as on 
stook that has a par value of but $50, or, as has been 
suggested, $72. Moreover, the preferred stook was 
presumably purchased in good faith, with the under- 
standing that the dividends were to be oumu- 


lative, and it has been promised that ae soon 
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аз the earnings of the company justified it the 
payment of theze dividends would be resumed. 

Next month these acoumulated dividends will have 
azgregated 35 per cent., and it is certainly to the in- 
terest of the preferred stookholders that the dividends 
(o long as they cannot be paid) should go on acou- 
mulating at the rate of 7 per cent. a year rather than 
at the rate of 3} per oent., which is practically what 
this scaling down process means. As the report of 
the committee aptly says, the arrangement suggested 
would leave the common shareholders in a far better 
position than their present one by throwing the 
whole burden upon the preferred stockholders, which 
in our opinion is contrary to the intentand meaning 
of the word preferred. 

Ав the preferred stockholders bave been wait- 
ing since 1893 fora dividend, it would certainly 
seem a8 though they might wait a little longer, and 
be paid possibly full dividends some time in the 
future, rather than jump at a settlement on а fifty 
cents on the dollar basis. 

As we have frequently stated, a concern should 
not be capitalized for a greater amount than its 
yearly gross earnings, and in the case of the General 
Eleotrio Company, therefore, its capitalization should 
not exceed $12,524,938, and on a basis of say 
$13,000,000 there would not be much left for the 
common stockholders after the preferred stockhold- 
ers and the bondholders get their just dues. It will 
therefore be seen that the great and only General 
Electric Company is not ina comfortable condition. 
Fixing the value of either the common or preferred 
stock by action of the stockholders does not make an 
actual value by any means. It takes sufficient 
profitable business to pay dividends, and if the Gen- 
eral Electric Company had all the electric light and 
power business it could not earn dividends on over 
$20,000,000 capitalization. As it stands, that com- 
pany does little more than half the business. 

+ x* + 

Some recent experiments in 
England in which a kite was 
made to support a telephone 
wire connecting two ships bas 
created considerable talk in United States naval oir- 
oles as possibly affording a new and simple 
method of signaling either between ships at 
sea or between ships and a fort. The importance 
and value of kites in warfare was conclusively 
proven in a number of experiments made at 
Governor’s Island in New York Harbor some 
time ago, when a camera was sent up and took 
an accurate photograph of the surrounding country. 

The telephonic kite, however, is a new departure, 
and, as previously stated, was tried for the first time 
by the English naval authorities. The kite used in the 
experiment was of the ordinary kind, six feet long 
by three across at the broadest part, but in place 
of a tail the kite carried two wires. One of these 
was attached to a torpedo boat destroyer, while the 
end of the other was without difficulty dropped on 
the deck of H. M.S. Dauntless, where it was seoured 
and made fast to a suitable telephone apparatus. 

The end of the wire on the torpedo destroyer was 
also attached to a telephone, and as soon as both oon- 
nections were made it was found that the two ships 
were in perfect communication. The experiment 
lasted four hours, during which time the kite re- 
mained suspended, secured by the two wires, and 
communication between the two vessels was uninter- 
rupted. 

The successful carrying out of this experiment and 
one recently made in this country should prove of 
value in more ways than one. It showed oonclu- 
sively that it was possible to arrange а new system 
of signaling from one ship to another that would be 
far superior to any system of flag signaling now in 
use, as after telephonic kite connection between two 
ships had been made, messages could be transmitted 
by telephone far more rapidly than by any system of 
codes, Moreover if a telephone wire can be con- 


Kite 
Telephoning. 


nected in this manner there would seem to be no 
reason why telegraphic communication cannot be 
made in а similar fashion. In such а case an opera- 
tor on board the flagship, for instance, could carry 
on a conversation with his fellow operator aboard 
one of the fleet without difficulty. As a means of 
communication at night between two ships in hostile 
waters the kite telephone should prove especially 
valuable, as it would enable the two commanders to 
bold a conversation without having to have recouree 
to the Ardois system, which would necessarily reveal 
their exact location to the enemy. Difficulty would 
probably be experienced in getting a kite wire from 
one ship to another after dark, but were connections 
made during daylight the two вһірз could shift 
their position and be in communication all night 
without apprising the enemy of the fact. 

The successful experiment recently made in Eng- 
land is only evidence of what electricians of the navy 
have held to be possible. It bas been declared of 
late, especially since kites have been utilized so 
successfully for photographic purposes, that there 
was no reason why kite telephone communication 
should not be established between vessels not too far 
apart were the weather at all suitable. A practical 
experiment along this line was made a few days 
ago in this country by William A. Eddy which in 
the latter’s opinion demonstrates that kites can be 
made use of for field telephoning in time of war. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


WITH reference to an item which appeared in our 
issue of June 15, entitled ‘‘ Is This Another General 
Electric Soheme?’’ we are in receipt of the follow- 
ing communication : 


Philadelphia June 16, 1898, 
Editor ELECTRICITY. 


DEAR Ёїн: In noticing the flotation of the General Elec: 
tric Automobile Company of this city, in your current 
las ue, under the caption “ Із This Another General Electric 
Scheme? " you leave it to be inferred that your confidence 
inthe new concern is not especially vigorous. Lest the 
enterprise suffer in your esteem because of ita title, it is 
but proper that you be informed that it has no connection 
with the General Electric Company. It is a purely local 
enterprise, organized for the purpose of commercially de- 
veloping the Hunter patents in their application to auto- 


mobile vehicles. The people concerned are substantial 
business men, Yours truly, 


DAILY PHILADELPHIA STOCKHOLDER. 
J. H. MONTGOMERY, Asso. Editor. 
* & + 
Тнк Kansas City, Mo., Journal says that if the 
rate war continues between the Frisco Railroad and 
the electrio line, which has already brought the cost 
of a ride between Joplin and Galena down to five 
cents, a free ticket with a coupon good for a drink 
at either end of the line needn’t be looked upon as 
beyond the possibilities. 
ж ж + 
AN Austrian professor is said to bave invented а 
new system of wireless telegraphy which does away 
with many of the defects in the Marconi system. 
The telegraphic signs are transmitted, so it is 
claimed, by means of electrio light rays, 
+ 5 + 


IN a certain church in Glasgow there has recently 
been installed a telephone connection between the 
pulpit and a pewin the back of the church, by 
means of which a lady, who has been unable owing 
to deafness to hear the minister, can now listen with 
ease to the discourse. The sound is conducted from 
the pulpit by means of two transmitters fitted on to 
ornamental hammered iron soroll-work brackets, in 
keeping with the other iron-work brackets of the 
church, and these are screwed on to the ledge of the 
pulpit on either side of the reading desk, and far 
enough apart not to hamper the movements of the 
officiating clergyman. The wires are led from the 
pulpit behind the wainscoting to the pew, where а 
battery switch is placed, so that the party using the 


telephone can switch the current off when the. 
ister is not speaking. We think that some- > 
arrangement might become popular in this oot : 
in the congregation of weak-voiced preachers, , 
vided of course the switching apparatus work: 
properly, thus enabling the party listening to oe 
sionally cut off the discourse and take a nap. 

x x + ` 


THE manager of the Electrical Exposition .. 
Philadelphia asked Mr. Edison to visit the show an. 
give a short talk on some electrical subject, or if h 
found 1% inconvenient to do so, to send on a phono 
graph oylinder setting forth some of his latest ideas 
of electrical interest. Mr. Edison complied in his 
own way with the latter request, and in doing во, 
while omitting any reference to electricity, produced 
quite an electrical effect upon the management and 
the auditors by his contribution. It was as follows: 

My dear Marks: You asked me to send you a phono- 
graphic cylinder for your lecture this evening and to say 
a few words to the audience, I do not think the audience 
would take any interest in dry scientific subjects, but per- 
haps they might be interested in a little story that a man 


sent me from a phonograph cylinder the other day from 
San Francisco. 


In the year 1873 a man from Massachusetts came to Cali- 
fornia witha chronic liver complaint. He searched all 
over the coast for a mineral apring to cure the disease, and 
finally he found down in the San Joaquin Valley a spring 
the waters of which almost instantly cured him. Hethere- 
upon started a sanitarium, and people from all over the 
world came and were quickly cured. 


Last year this man died, and so powerful had been the 


action of the waters thatthey bad to take his liver out and 
kill it witha club. Yourstruly, 


ж M + 

MASSACHUSETTS is nothing if not patriotic. It 
was во during the Revolution and is so to-day. Its 
patriotism, however, occasionally assames peculiar 
and original forms. We now hear of a certain town 
in the Bay State that has become 80 enthusiastio on 
the war question that the local electric railway com- 
pany has been obliged to have built what might be 
termed a trolley car warship. This novel vehiole is 
supposed to resemble the cruiser ** Brooklyn" (but 
why it was not patterned after the Boston“ is bard 
to say ), and is said to be extremely well patronized. 

х х * 

А CHICAGO inventor is said to have sucozeded in 
producing india-rubber from oorn oil. The india- 
rubber so produced is said to be equal in quality to 
the genuine article. The only regretable feature of 
the whole thing is that the process is still in an ex- 
perimental stage. Should the rubber produced in 
this way, however, come up to what is expected, it 
would materially reduce the cost of many electrical 
instruments. 


EDISON., 


New York Electrical Society. 


The following members of the New York Eleotri- 
cal Society who have changed their residence are 
requested to send their new address to the Secretary, 
120 Liberty street, New York City: G. Arnold, А. С. 
Barrett, A. B. Bennett, Thos. Bennett, C. J. Bickley, 


Geo. Bock, Jr., D. D. Book, B. F. Card, J. A. Cabot, 


Harry Cette, C. E. Chinnock, J. S. Cobb, W. F. 
Collins, R. Crawford, Jno. Deane, Jr., E. Denning, 
Н, A. Dingle, R. S. Dobbie, F. E. Dolbier, J. W. 
Doyle, J. Egan, Meno Fedden, Т, A. Fowler, C. C. 
Gartland, W. A. Giles, C. P. Gott, C. F. Green, A. 
C. Greenburg, C. A. G. Groenback, T. F. Grover, М. 
W. Grovesteen, N. Hall, J, C. Harris, S. J. Harris, 
C. E. Hart, J. C. Henry, C. Hermon, A. G. Hol- 
combe, W. E. Lamb, R. Leichman, J. H. Longstreet, 
A. McKinnon, J. W. McLogan, J. MoMahon, М.В. 
Meddler, E. C. Miller, R. A. Mitchell, A. S. Miskin, 
H. B. Niles, L. J, O'Reilly, J. G. Palmer, C. W. 
Raymond, Fred Reed, E. S. Reid, H. F. Salamons, 
W. Sohwein, G. R. Shepard, B. F. Sherman, A. 
Stamm, E. E. Stark, D. H. Starratt, A. W. Sterger, 
James Stewart, W. L. Tamblyn, C. A. Thompson, 
J. D. Underbill, H. Van Sands, R. Varley, E. 
Voelckall, D. H. Washburn, A. V. Waldron, G. C. 
Webb, C. H. Wright. 
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OF ELECTRICITY.* 


BY CALVIN W. BICE, 
Brooklyn, N. Y. 

The speaker has been asked at short notice to give 
this paper, which, considering the nature of the 
question, should bave several months’ labor for its 
preparation. Consequently no original work could 
be attempted. 

I am fully aware of the responsibility of under. 
taking such a discussion, and therefore will confine 
the paper to a resumé of the most reliable data 
which can be secured from literature by recognized 
authorities during the last few years. 

It is the intent of the paper to show what has 
been done, what is being done, and what is there- 
fore possible, rather than to give theoretical tables. 
1$ is the intent also to show the advantage of watch- 
ing each one of the various items whioh go to make 
np the total cost, and, by pointing out the propor- 
tions of each to the whole, to aid one in the discov- 
ery a8 to which particular items are disproportion- 

ately large in his plant. 

Before taking up the consideration of the cost of 
operation of a plant we should first consider the 

plant itself. 
TOTAL INVESTMENT PER KILOWATT, 


In America the variation in the investment per 
kilowatt is $200 to $750 per kilowatt capacity in- 
stalled. In a few cases the figure is below $200, and 
in a few as high as $1,000 ; but in the great majority 
of cases the cost is below $400. 

In this respect American practice is ahead of that 
of Great Britain aud the Continent, where the ma- 
jority of plants have a total investment of over $500 
per kilowatt installed. 

Later in this paper are given figures on some rail- 
way plants in Chicago costing less than $75 per kilo- 
watt. I think these figures refer to stations alone, 
whereas the corresponding values for lighting plants 
inclade distributing systems also. 
| The importance of keeping down the investment 
per kilowatt need not be emphasized. 

The principal items that go to make up the total 
investment are real estate, steam or water power 
plant, eleotrio plant distributing system and minor 
details. 

In the first item we naturally find a great varia- 
tion in the different plants. In country towns it 
runs as low as $25 per kilowatt, and in cities as high 
as $150 and over. In other words, there are some 
plants where the investment in real estate alone 
ig greater per kilowatt than the entire investment 
is in others, 

The investment in steam plant varies from $20 to 
$60, with figures on the electrio plant slightly 
greater, 

It is needless to say that the location of the plant 
ought to be considered with reference to all influ- 
ences, each considered Separately and reduced toa 
common method of comparison, i. e., the dollars 
and cents value per year of each consideration. 

For instance, in a large city which I visited a 
couple of weeks ago I observed & Dew station being 
erected not over 1,000 feet from a river, yet five or 
віх 1,000-horse power non-condensing engines were 
being installed. I¢ ig reasonable to assume that the 
convenience of that site to the main street of the 
City had а greater dollars and cents value than the 
consideration of condensing plus the diiferenoe in 
value of the land, as the company had the option to 
sell the present power aite to the Government and to 
buy a river aite for less money, 

In buying fhe steam and eleotrio plant, how- 
ever, 16 is essential to consider reliability above 
every other consideration. In emphasizing this 
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point, to make it the end sought while considering draught; (b) mechanical stokers; (o) super -heaters; 


» ANALYSIS OF THE COST OF THE GENER- 
. ATION AND DISTRIBUTION OF A UNIT 


the merits of boilers, engines, water wheels or gen- 
erators, it should be viewed in its broadest sense. 
It is of assistance in examining bids on electrical 
apparatus or engines to compare the prices per 
pound, and weight in pounds per kilowatt or horse 
power and in considering boilers, heating surface 
and pounds per horse power as well as price per 
pound, 

The various methods of rating apparatus and of 
stating ability to stand overloads are very confusing. 
to the purchaser, and comparison by pounds devel- 
ops features not otherwise noticed but worth con- 
sidering carefully. 

Having decided whether or not it is economical to 
use simple compound or condensing engines, decision 
as to the boiler pressure will follow as a matter of 
necessity, and will in turn decide in part whether 
return tubular or water-tube boilers will be advis- 
able. The price per horse power of boilers is now 
not widely different. Š 

The advantage of direct connecting over belt or 
rope drive is now 1ecognized, so very little need be 
said. Theamount of saving has been very carefully 
sought by Mr. Crompton, and in 23 of the largest 
English works the results have been tabulated as 
follows : 
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(d) coal handling and storage; (e) ash conveyors. 

III. Cranes: Mechanical or electrical. 

IV. Auxiliary electrical apparatus: (a) boosters; 

(b) station motors, 

It is not ever advisable to drive the exoiters from 
a motor taking current from the main generators on 
account of fliiotuations being multiplied. 

Bat under certain conditions the feed pumps, ооа! 
and ash handlers, overhead cranes and stokers may 
be driven with sucoess and economy by either alter- 
nating or direct courrent electric motors. 

Electricity as delivered at the switchboard is 
generated with economy and can be used more ad- 
vantageously than steam. The inefficiency of steam 
is illustrated in the following table, showing the 
indicated horse power and steam per indicated horse- 
power of some of the auxiliary apparatus of the 


U. S. S. Minneapolis.“ 


I. H. F. l. HPP. 
Name of Auxillary. . H. P. . H. 

Pump of starboard oondenser...... 1.23 266 
Circulating pump engine.. E 126 


Starboard air pump . 6 
Center air pump. 25 
Vertical duplex fire pump . 1 205 
Horizontal duplex fire pump. : 
2 


Same pump ... 


120060 


lige pump 


Vertical duplex b 
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COMPARISON OF FUEL USED. 
Converted Alternating Current System. 


Coat of v бй i B. T. U 
fuel per B. T. U. Effisiency 1. Ue 
Works, unit sold. in fuel of йын: рег onie Description of Plant, 
Oents. рег unit. bution. generated. І 
Newcastle and district..................... 70 218 Steam turbine. 
))) се 20 — Alternat'r rope;driven. 
Bournemouth . — 3.62 232 69 160 “ “ 
почве to house D 3.86 265 86 170 u “ 
‘eweastle-on-Tyne...... e БЕРНЕ svirret E 1.28 262 
Metropolitan esse ones F 3.60 232 ^6 158 Mized system. dri 
Езаз{Бойигпе..................................... G 2.84 180 60.8 109 Alternat'r rope-driven. 
PF!» ыз Ыыы AE H 2.70 135 66 89 
Average of B, О, Р апа Е........... e 245 ee 161 
Mixed System. 
City of London... ne. I 248 172 82 141 Mixed system dr. 
Chelmsford... —2—2— . . J 1.92 146 76 112 
Average of Land JJ . 159 Sí 126 
i | Converted Continuous. КИТ 
Chelsea . 2K 9,29 142 „ е Dynamos driven direct. 
77 8 L 140 88.5 62 55 | rope-driven. 
Average of К апа L. а. ; 115 . 

Direct System. enais 
Preston. M 2.30 315 93 255 Dynamos dr. dir. by ene eng. 
Liverpool. --N 1.90 186 75 158 Bingle acting engine. 
Birmingb am.. e. 0 1.76 183 75 J10 T “ “ 

Charing Cross and Strand. Р 2.26 147 90 132 ii “ T 
Hove..... E „ ELLE 2 52 147 2 120 i ií “ 
St. James and Pall Mall K 1.74 116 9514 110 и “ i 
Bradfor eee ^. Creare © 5 orea cous S 1.32 119 "Y 110 ae ГҮ: od 
Вгї зтоп........................... test Jl 117 80 91 2: е н 
Kensingto . .I 1.74 116 86,5 100 үн "i ii 
МУ еяїтоїїпнбет............................... V 1.56 104 88 92 “ “ “ 
Knightsbridge.............. e W 125 81 91.5 78 

Average of N to W 133 é 112 

Ideal Works sse 0,54 5614 9) 32.6 


This table shows that the cost of fuel averages 
the dynamos are direct-driven by high-speed engines. 


Great stress is nowadays put upon high efficiency, 


46 per cent. higher where the dynamos are rope-driven than where 


and while this is important, reliability should be the 
principal feature. 

In the present day of good design there is at best 
little to be gained in absolute efficiency, but the cost 
of energy and the popularity of electric light and 
power will be very much affected according as it is 
reliable. 

Good regulation in the station is more important 
than high efficiency. Good regulation in the station 
means ability to use high efficiency lamps. 

The use of 50-watt instead of 58-watt lamps 
means a saving of 14 per cent. direotly in the lamps 
and in the copper losses, Relatively this inorease in 
efficiency is much greater than is possible in any of 
the various types of boilers, engines or generators. 
Therefore the governing of the engine from no load 
to full load, and the regulation of the generators 
with load thrown off and on, should be carefully 
determined. 

The value of accessories in the reliability of the 
plant and the reduction of labor and attendance is 
important. These accessories are as follows: 

I. Feed-water appliances : (a) injectors; (b) steam 
pumps; (c) electric pumps. 


II. Boiler appliances (steam or electric) : (a) forced 


Fireroom feed ротр................... 8.8 91 
Same pump . 1.6 243 
Forced draft blower епріпе......... 16. 77 
Single cylinder horizontal flush- 

ing pump ........... o ча е 


An ice шаоһ1пе....,....................› 

The use of an oil-distributing system reduces 
amount of oil consumed and the attendance required. 

The air-blast for cleaning around generators is a 
great assistance, saves time, labor and acts as an in- 
surance against barn-out. 

This apparatus can now be bought in a combined 
form so that the same air compressor and tanks 
farnisb air for the oil circulation and for cleaning. 


DISTRIBUTION SYSTEM. 

From the station let us go to the cost of the dis- 
tributing system, which is now becoming an enor- 
mous item of expense since underground qenduits 
are required in many places. I give the following 
curves, showing the cost per foot of construction 
under Belgian block and asphalt, and with various 
materials of conduit. The cost of underground 
oonstruotion complete is about four times that of 


overhead construotion. 
In the choice of duct and insulation on oon- 


* Steam consumption of the auxiliary apparatus of the 
U. S. S. Minneapolis, p. 383, March 26, Elec, World, 1898, 
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ductors, again let me emphasize the importance of 
reliability. With such an enormous investment it 
is almost out of the question to consider material 
liable to break down. 

In the tests which should be required of the cable 
two important features should be made prominent. 
First, the testing apparatus should be at least about 
50-kilowatt capacity. The 7 and 8 kilowatt testing 
transformers which up to within a few years were 
considered sufficient were a delusion. When it is 
stated that a cable must stand a test pressure it 
should be required that that test pressure be main- 
tained at least one hour, as the momentary test 
is not sufficient to develop faults. Make the insula- 
tion resistance requirements moderate, but insist on 
the test pressure from a large transformer being 
maintained one hour. 

In the matter of joints employ only the most 
skilled labor. 

PLANT MANAGEMENT. 

Cost per unit in what follows refers to 1,000 watts 
maintained one hour, according to Mr. Crompton’s 
arrangement. 

The price charged per unit is made up of cost and 
profit. 

The cost may be subdivided as to— 

I, Generation and distribution ; II, Maintenance, 
and III, Management. 

It may again be divided into (a) material and (b) 
labor; (a) representing (1) fuel, (2) water and (3) 
supplies; (b) representing (4) wages and (5) super- 
intendenoe. 

II. Maintenance is made up of (6) material, (7) 
wages and (8) superintendence, and 

III. Management, may be subdivided as to (9) 
directors, (10) salaries and (11) san 


| (1) Fuel. 
| (8) Material. 


Generation | (2) Water. 
J. and (+) Supplies. 
| Distribution. | (b) Labor. | (4) Wages. 
Total ( (5) Superinten'e. 
cost ( (б) Material. 
or III. Maintenance. + (7) Wagen. 
Price. IE (8) Superinten'e. 
lee (9) Directors. 
III. Management. (10) Salaries. 
L (11) Expenses. 
IV. Profit. (12) ° on capital. 


As we compared total cost of plant per kilowatt 
avd found it on the average to be under $400, calou- 
lations as to cost of operation of plant per unit out- 
put per year gives that figure to be, on the average, 
under 50 cents. That is, on the average it requires 
50 cents worth of plant to generate and distribute 
one kilowatt hour per year. 

This immediately brings out an important point, 
namely load factor. This feature has been brought 
out with advantage by Mr. Hammond from data of 
the English companies. Such data is not obtainable 
yet in America, so I quote in full from Mr. Ham- 
mond’s paper: 

LOAD-FACTOR, 

Former writers have not failed to dwell upon the 
marked effect which the load-factor has upon the 
costs of production, and in my estimation of the in- 
fluences which bear upon that problem I place load- 
factor directly after output. Without the latter the 
most favorable load-factor is useless, but, combined 
w:th a healthy output, a favorable load-faotor 
greatly reduces costs. 

t So convinoed is Mr. Arthur Wright of the im- 
portance of load-factor that he offers to supply all 
his customers at 3 cents per unit for avy consump- 
tion beyond an average of one hour per day of their 
maximum demand throughout the year. 

“The advantages arising from a high load-factor are 
however universally acknowledged, and I therefore 
pass on to lay before you the data in connection 
with it that I have been able to collect. 

4 These data are not demanded by the Board of 
Trade, and I am much indebted to those works engi- 
neers who have responded to my request for infor- 
mation on this head. 

* use load-faotor in the sense of the ratio of 
the actual units generated to the product of the 
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maximum of the year and the total hours of the 
year; the load factor, therefore, of 1896, being 
obtained by multiplying the maximum load of 1896 
by 8,784 (i.e., 366 days by 24 hours), and of 1897 
by 8,760. 

Though it appears to be the custom at every works 
to record the maximum load, the ‘ units generated ’ 
are in the majority not arrived at by meter, but by 
calculation, and in some by a process which one of 
my correspondents describes as ‘ cooking.’ 

Under these circumstances I have hesitated about 
dealing with the data, but, finally, being convinced 
of the absolute acouracy of a portion, and of the 
approximate acouracy of the bulk, I have decided to 
set it out (see table), leaving the members of the 
Institution to convince themselves in particular 
cases as to whether the units generated ’ have been 
arri ved at in an accurate manner." 


Table Showing (a) Load Factor and (b) Units Used in Distribution — Provincial | аена наде: 


— — “нс ͤ ——— . — 


[Vor. XIV., N.. x. 
which аге unaccounted for. This peroenta : _.-. 
greater in gas companies, and it is interesting tr 
watch the reports from year to year and to oet. 
improvement in this matter. The Massa 
report of all the gas companies of that Sta 
the exact number of feet unaccounted for 
company. These items, added together 
amounted to 285 million feet. One gas c. · 
lost 36 per cent. of its output, and quite a 
over 20 per oent. 

The largest percentage of unacoounted-for : 
the English electric stations generating ove: 4 . 
lion units appears to be 12} per cent. Quite > p. 
ber having an output of 500,000 units have e 
cent. One station loses 47 per cent. 

These figures with respect to eleotrio light: ate 
not comparable with gas, for the reason 1. 
allow the larger portion of the loes as neoe- so 


чө 
4 


Ux 
„ ir 


Load factor, ?, 


| of units gen- Ratio 
Maite sore te Maximum erated to out. Used '- 
Works Year. , consumers, | Total unite |) ad tributio: >, 
. e of year. put of maxi- р 
including pub-, generated. | Kilowatt. mum load in SOM ы 
| | through't gene rau 
| | tke year. per cams. 
Aberdeen 1896 210,185 735,649 343 7. RS ‹ 
Aberdeen... e e 287,072 317,552 369 9.82 V 
AYP SERERE mo 1^96 124,924 191,886 129 16 93 30 
Bedford. o. ou A н- 1896 158,238 208 106 | 200 | 11.84 l* 
Веда (ота... 4n 1897 255.400 312.351 | 270 14.47 14 
Black pool CCC 1896 403,667 596,340 | 590 : 1150 31 
Blackpool, ааа 1897 681.942 731,239 800 10.43 11 
Bournemo ut . , 1896 231,310 301 724 401 11 20 ot 
Bournemouth... ..... cece eee ce eee eee 1897 331,406 513 248 456 12 65 a 
Bradford ........... ........ 1596 813.623 874,525 i 1,040 9 59 d 
Bracford........ 1897 103,584 | 1,101,496 | 1,123 11.22 + 
Brighton. : Is 1, 88.821 | 1,653 576 1.205 14 53 14 
Brighton...... . . 1877 1.992.527 2.1440, 171 11.763 | 15.0 x 
Bristol. . . 1596 650,758 561,156 | 766 12.99 
Bury. . 8 64.162 71790 ' 9l | 9 00 С 
Cheltenham... Zr [меб 105,500 179,000 157 12.98 32. 
Coventry КОМИЛ be, e e “ROB 51,114 79.114 100 9 00 25 
Coventry поин ааваа наат. TNT 79,583 155,545 126 12 82 30 
Polli. ду nmas 1506 154,200 207 027 154 15.31 22 82 
Dover оьсе 1897 2:4 ,074 317,190 — 5 ! up 
Dublin 1803 473.547 718.074 511 | 15.99 82.10 
Dublin 1897 518 312 І 760.067 511 16.04 29 86 
Dundee.. . 1508 254,278 319,149 346 | 10.50 11.97 
Ealing... 1596 246,902 370,857 | 350 12 38 32.16 
Eastbourne 1806 207,004 BHO, 2 221 | 18.56 39.49 
Eastbourne 1897 — 240,806 102 008 257 | 17.09 37.14 
Edinburgh 186 1.721.573 1.917.504 1.621 13.49 7.00 
НайЧах......... 25у 8 (01896 177,500 259,740 | 242 1221 25.41 
Halifax | 1x97 240,000 333.000 296 12.12 20.43 
Hanley | 1896 247,551 320,905 325 1124 21.27 
Hanfeseses ана Жузу. 1807 351.762 400,590 376 12 16 10.98 
Hastings 188 294,000 400,300 206 17.13 25 86 
Нана eroe LE 1897 **. 705 466,362 310 17.17 26.32 
Hove. 1396 195,915 230,779 253 10 78 12.32 
Ho:e. 187 264,243 311,129 310 11.45 | 10.40 
Kingston-on- -Thames... 188 155,681 178,681 159 13 46 | 951 
Kingaton-on-Thames.... кка жЕ da dac 1x97 194,268 221,268 203 12.46 9.01 
Lancaster 186 98,077 110 932 119 10 61 7.72 
Lancaster eMe 1x07 134,717 116,631 190 8.80 5.88 
Leeds.. — 187 33,280 1.190.000 1.010 13.44 27.48 
Manchester. c ОУУ | 1498 2,508 584 3,028 357 2,738 12.62 8.86 
Newcastle Distrie esee. | 150 503.894 900 197 550 18.33 39 88 
Newcastle Distriet sessen INOT 600,971 1.011.729 | 464 26.06 38.27 
Newaeastle-on- yne... . ............. 1306 535,053 $61,013 | эх) 16.95 34.65 
Newcastle-on-T y ne. . | 197 660 906 1,€54 660 7 17.15 35 50 
Newport ͥ 196 145,32 243 ORY | 192 | 17.45 98,99 
Nottingham.................. q 1896 171,654 184.691 255 8 20 500 
Nottingham. .............. ...... 197 297,185 316,638 400 i 901 5.00 
Go 8 1806 260.595 426,066 321 15.14 88.69 
Ох!отЧ.............---..........-. ies 1597 313,037 511,845 392 15.02 33 68 
Pontypool .......................... 1406 35.011 38 231 68 6.39 5.82 
Pony!!! аана 1897 40,483 44,776 75 6 81 6 39 
PortamoutuůꝭůueͤUnn:nʒnwnwnZIꝛuꝓ]mä . 1896 839,392 910,490 660 15 57 e 
Pf sss ...... 196 120,500 349,920 354 11 28 4 83 
Ргев$оп.............. ................ 1897 371,301 408,111 428 10 80 5.95 
Reading.. ere ee ee 186 82,155 96,351 | 178 | 6 16 9 88 
Кеад1пй............-. 9e 1507 123.702 135,917 | 216 7.37 7.68 
Richmond. 1596 97,044 105,771 135 j 8.92 6.46 
Riebhmond . 1897 138,916 152,052 185 9.38 7.27 
Sal far“ быз 1597 111,142 , 24549; 231 | 12.12 47.88 
Sheffield . . 1896 483,427 636.077 | 648 11.27 23 99 
Sheffield . ROT 747,063 1,013 458 RRG 13.44 28 37 
Southampton. —— Á— —Á re eee 1506 131,848 157,550 187 9 59 14.09 
Southport.. „„ ныклык. ARG 845,515 EE. MOL 257 | 14 91 24 28 
South Shields . c wes. UMOR 109,543 138,379 126 12.53 15.67 
Sunderland. VVT 197 146,440 16 282 224 11 00 16 82 
Taunton... RR RR "e | 1893 126,840 161,394 146 13.01 19 01 
Tauntdddgdddddddd eee 1507 140,019 178,562 165 - 12.35 17.93 
NW I 67.170 110,491 04 13.38 92.71 
Walsall... 1897 96,376 145,606 155 10.72 27 53 
Whitehaven....... e 178,378 199.051 126 17 98 8.87 
\үһїеһауеп.................... 1897 178,072 199,173 17 13.39 7.72 
Worcester 1596 133,614 424 221 310 15.57 20.02 
Worcester MUNERE 1997 408,830 559,275 336 19 00 25.97 
Yarmouth............ vis 1507 190,000 271,420 213 | 14.51 25 28 
Metropolitan Undertakings 
Charing Cross. 175 1,944,402 2,305,721 1,066 24.62 1298, 
Charing Cr. ss........... VV 1897 | 2,615,508 3,167,214 1,378 26 25 14.45 
Натрафеад................ ......... .. 1896 393,233 515 578 440 18.34 21.46 
ТаНпаїоп........................ ы ык гау 1897 503.572 648,929 585 12 66 15.39. 
St. James V Caec | 1896 2,401,481 2,687,968 2,052 1491 9.59 
Westminster. ‚| 1896 8,503,054 4,069,184 8,000 15 44 12.65 
West minater. 666 66959525 1897 4.855.781 8,650 15.75 12.47 


| 5,046,500 


2 шшш — ne cá 


*From paper by R. Hammond, before Institute of Electrical Engineers, March 24, 1898. 


From these tables there is another point to be 
learned, namely, the percentage of unite generated 


the distribution. I have no dou! t but thats great 
saving may be made in our stations if attention 1 


е 
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brought to this feature. То go back to the total 
cost per unit, we find, comparing again tbe English 
statione, as I have been unabie to obtain such data 
on American stations [see table . Record Costt— 
Total Costs,“ next oolumn ]. . 

We find the cost of coal varies from $3.50 to $5 
per ton, and yet the coat of fuel per unit has been 
kept down іл а great many plants to one cent. So 
far as I am advised there is only one State in our 
Union which gives such data officially, namely, Mas- 
sachusetts. 

A very interesting report of one of !be Continental 
plants is that of the polyphase station of the Buda- 
pester Allgemeine Eleotrioitats Gesellschaft. 

* This station has been in operation since 1893. 
The electric light in Budapest is supplied by two large 
central stations, one working on the poly phase sys- 
tem and the other on the simple alternating system. 
The polyphase currents are transformed into contin- 
uous currents by rotaries to 280 volta on the three- 
wire system. 

The station consists of six 300-kilowatt, two-phase 


_ generators driven by triple expansion engines, The 


coal is Ostrauer nut and makes 7.4 per cent. refuse. 
On an average during the winter months the effi- 
ciency of the entire System is 67 per cent. The re- 
sults of the plant are given in the following table : 


1891. 1895. 1896. 
Gross productíion..... «1,209,000 units 1,900.000 2,800, 000 
Highest load + 45.000 16-е. p. 1. 17.000 21 OW 
Lowest l«ad................. 2,000 16-c. p. 1. 3,000 9,000 
Gross watt-liours per 
lb. of coal. . 482 575 571 


Consumers pay 20 cents a unit for light and 16 
cents for power. 

T I give below the average cost of coal and contract 
price per aro lamp per year in about 100 stations in 
the United States. No distinction in price per 2,000 
or 1,200 candle power is made in averaging on 
account of the great variation in price; a 2,000 can- 
dle power lamp in one place with high-cost coal 
sometimes selling for less than a 1,200 candle power 


with low-price ооа]: 
Hours Coal Contract Price C.P. 


per per per per per hr. 

State. : yenr. ton. year. hour. for le. 
Alabaima............. 4,000 81 92 889 3 022 791 
Arkansas.. 3,396 230 121 .084 890 
California.... ео 85 7.00 120 „045 449 
Colorado... ........ 3,413 З 18 129 .012 558 
Connecticut......... 2,730 4.23 86 035 452 
Dela ware 4 000 2 32 110 .024 725 
Dis of Columbia....400 — 5. 106  .02 452 
Florida v.e esse d 140 Wood 118 054 222 
Georgiꝶaaa . 3 434 1.36 84 .034 775 
Idaho eae eee 40.0 W. P. 114 .028 703 
Hlinois.......... .... 2 7*9 1.19 77 . 031 654 
Indiana „+... DNA 1.79 79 ‚033 631 
OWA 2.87) 1.57 86 032 641 
Kansas Е 2.734 2 02 97 (40 532 
entucky... 3.063 1 20 88 032 672 
Louisiana.......... 4.001 2.38 128 032 627 
Maine 2.629 5.00 675 .031 515 
Mas-achusettg..... .. 2,705 4.05 938 037 375 
Maryland......... 4.00) 3 00 128 032 626 
Michigan............ 3 455 2.70 77 ‚024 748 
Minnenota............ 8 133 3.41 98 . 034 606 
M's«sissippi.......... 2.179 233 102 047 867 
Missouri............. 2.913 2.54 R3 ‚032 667 
Montana. 4,000 410 131 078 440 
vebraska..........., 2,894 2.21 109 Ol 465 
СУЧА л 3 6«0 9 50 144 .039 306 
New Hampshire 2,583 1.12 81.5 .036 444 
New Jersey |. ...... 3 615 2.70 105 .032 611 
New Mexico.. - 8,25 3 92 128 ‚045 558 
New York a. 3.387 2.87 94 . 028 627 
N. Carollna 0.979 3 30 97 629 521 
North Dakota...... 4.0 0 6.35 120 „030 666 
Оһїо............ . 3 359 1.56 79 ‚025 7:5 
Oregon .... .... 3,689 W. P. 18 35 569 
Pennsylvania.. 3.43] 1.56 56 022 869 
Rhode Island... 3.912 3.85 102 .037 459 
Routh Carolina..... 3 0 2.65 3 . G1 ho] 
South Dakota 8,680 5.'0 125 034 590 
ennessee. ... .4 000 2 08 88 022 765 
ехав...,.,.,,,‚ ___ 3.472 3.13 109 37 615 
Utah....... 3 545 263 75 023 872 
Vermont 2,244 4.37 85 „039 630 
Virginia......... o. 3 723 3.07 - 7 022 651 
Washington 3 479 2.73 128 O39 510 
. Virginia......... З 089 .90 7 027 639 
Wisconsin. 3.057 3 13 81 . 030 630 
Wyoming...... -.... 8.515 1.58 166 ‚052 352 


Total averages .. 3,326 $3.03 $101 8.034 580 
46 States—1,000 central stations, 


{ Statistics on English lighting plants : 


Oost Plant Average 

per kw, Cost per Belling 

. KW. Installed. Unit. ^ Price. 
Bristol... 915 $517 6 38c. 10 62 
Brighton oe. 1,200 601 4. 72e. 9.42 
Bradford. . «us. 1,400 255 4.48c. : 9.56 
Over....... ..... 525 270 8.340. 10.76 


* London Electrician, June 18, 1897. 
T General El-ctric Company Li hting Dept. Statistics. 
Р } Electrical Engineer, р. 393, April 14. Claud P. D'Oyly. 


, tion, but at the time of their erection were as perfeot 


an extremely variable load. 
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The highest point for oost of fuel of any of these 
enterprises was 3.24 cents per kilowatt hour, and 


Record Costs—Total Costs.* 


186. Cost of coal. This averages one-half cent per 


| 1896-.—— ————— 
. Year of [Cort per 


Units sold. 1894 —— — а Year of | it 
. f per opera- un 
Kilowatt Hours. Year of | Cont per opera- | © Place. d. 
Bei Place ens unít sold. Disce: ton. unit soldi ton 
ween. : : NE 
p oo. hi Third. 8.50c. 
MOON Ea. SRT cir. ß dic le аш сор 
200,000 end 950 (00. Leeds : Second. 622 Dundee. | hird. 110 Norwich. Third. 4 22 
850 ‘000 sud 600 000 Rrig hton. Е 4 б) 8 1 reh эы i 5 84 Portsmouth. Seconds aa 
i th. 5.72 din = : ‹ 7) s ‘ 
1 000,090 and 1.500, 0) Manchester Furt. 131 [Charing Cro's| Fourth. 3 60 Edinburgh. Second. | 2.26 
1 500,000 and 2.0 0.000 St James. Fifth 584 [Manchester. Second. Е St. Jamen. Seventh. | 4 90 
2,000 Ou arid 2500,00 Westminster |Fourth. 901 [Westminster | Fifth. | 462  |Manchester. Third, | 290 
о иш e TE di С ot Loudon. Fourth. 7.00 Westminster. Six ; 
, s an | : И 
* Hammond. mu | u 7 ИСТУ —À 


if- unit. This is less than in the ideal station of Tm 
Crompton. We get the advantage of cheaper coal n 
The wages item is lees in these railway 


the lowest 1.08 cente; but the conditions are so d 
ferent that an analysis cannot be made, although 
the Brighton plant is one which is handicapp: d. 


*RAILWAY PLANTS—COST PER UNIT. 


America. 


U ' 
bd - be 1 N : А © 
j Ф E 2 [уе 
5 8 в А |à C 
9| 3 = є | 2 
8 ы ү” $a E © @ S 
E 8 © 9 © 2 co 2 a E 
e Е ә S |. | S| wf - : a |а 
ә o ы Q e © o oc 5. 
Oj м o — > © J2. e — = 2 g Ф 4 E 
3| o » 5 9| 29| a | 50| s 
2 о 5 Ф — 8 SE Еш - G * 8 — = 35 z 
S a 52 & 29 [сло dq Ee «| 25] = 238 
ål oO alo S [ 2 o lo EY d 25 : 
: M о C ics Anth. [82.40 |2.60| 7.6 8. 0028 J. 0005 F. 0024 8. 00033. 0001 "t 8.0061 
; | | 5| .0002| .0096 
dr CiBelt!Bit. 3.50 |3.50| 9.8| .0052| .0008| .0023| .0006| .0005 - 
І i ; 0001] . 
A CiBelt lAnth. | 2.40 [3.11] 7.7| .0033| .0008| .0044| .0002| „0005 jus 
: ib. 2 
35 1 N/Belt Anth. | 3.15 3 65 9.3] .0051| . 0009 . 0030 .0001] . 000 
W 0043| 0003 .0006| .0001, .0006 


comp. | C|Belt |Anth. 2.07 3.50 8.0) . 0033 0010 


|, comp. C|Belt EUN 2.90 13.801 9.3| .0056 i 

150 cg C|Belt LUN 3.93 4.00 9.4] 006. 
comp. |CjBelt| bit. | 3.06 [4.40] 8.5. 006. 

аа ecl one 2 69 4.200 .0050| .0006| .0042; .0 02] .0004| .0001| 0105 

det. М rect SUE 1.40 |6.20 6.9] .0057| .0004| 003) .0004| .0001| ... .0008 

AYerage...... ...................| 2.68 [3.90] 8.0| .0049| .0007| .0034| .0003| .0003| 0001 .0097 


— — 
ы ен ы н — 
— — ————— 


A, B, C and Е are large stations, containing the plants than any English 5 т 
most expensive machinery. No expense has been should be remembered that the figa о. , 
spared in their construction, and in consequence way stations refer probably to 5 ind fae 
fixed charges are extremely high. If we take the pounds of 95 5 paid 

Station D is a representative city station of mod- 1,000 watt-hours by 16, we wi 0 н z ae E 
erate cost and high effioienoy. At this point it is interesting to ta 


NEP Mr. 
Stations F, G and H are city stations of moderate 1896 meeting in New York and E аи 
cost. They are not of absolutely modern construo- Swetland, chairman of the Committe | 


— — 


‚ꝶi— — — — -ʃ½- — CCC T А 

——————О©Орегайпр Expenses,——--——— —, ~- Fixed Charge ттл | 
S S 
2 5 з 
$ = 8 - 805 
D © Д — Ф 
É Е : 5 = 8 È г $ 3 2 
E 7 £ z a = Ф ©. 2 3 О o9 
3 x 3 2 = = Е S © £ > Ox 
2 = P c 2 = MEL ө _ es 

4 3 ; 00009 $.1 0109 $. 
; . 00693 


7 24 8.00081 8.00013 $.00640 3.00026 8.00049 6. 00015 8 
9.00310 5.05101 9.00057 yen 3 0e 00 .00040 OAZ . 00014 6017 00013 
00445 00548 00122 000% .00088 [01195 00171 00151 .00032 100063 . 
| .00297 000. | 308 (00379 00082 ‘00079 00928 05618 


90-333 л м зд. | No. of Plant. 


00040 00377 001 19 1 
10 бо eel 99905 00122 01650 00530 .00522 00015 00 °4 0161 „ORL 
11 .00303 00622 00045 00016 ...... 100986 6002 00223 00016 00081 00728 01708 
„00094 „00023 .02415 .. 00.0 000 | 
13 Coil .0053* бод 100010 нюз COnN 00152 00109 боео .00030 .U0406 01509 | 
14 00683 .00109 .00044 .00075 .01590 .00133 00164 .00020 .0002 0350 .. 
15 .00281 .00256 .0 085 00036 .00 08 0% 00087 00110 00005 üs "0171 000 
16 .00178 .00244 .00044 .00018 „00011 . 00201 0 O51 „юв кз: i 


00258 00062. 0000 ...... 00345 00008 
18 00292 d 99925 00009 ...... 00396 00124 00133 00008 9075 60277 60555 
0077 00027 00019 .... 4054) ' 0 M. 
20 600296 00076 00028 0053 : 00453 00080 .00109 .00007 .0 019 oozes 00877 
21 00261 0005 00016 з. 0037 00091 0010 „000 0000 00:20 00557 
22 00301 00076 00026 0010 00532 00103 00114 .00008 00037 00794 
NoTE.— This table sFou'd follow the tables on p. 374. headed Output.“ | 


From the examination of 81 reports using ooal ae 


as money could make them. fuel the average efficiency is 108 watt-hours per 

Station I is a model station of small size running pound of coal. | ' 
E We are thus able to compare these two series of 
Station J is a large city station running under stations and find that the average efficieney of gu 
favorable conditions, EU lighting is less than half the railway companies’, 


2 


a? 
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aleo that the average of these railway stations is 
above the highest efficiency of the 1896 report, but 
was equalled in 1895 in the report of one lighting 
atation only. 

It ie interesting to compare these reporis with the 


—— ee 


—— ~ 


for the last three years is 432 watt hours per pouod 
ooal, showing there is yet much to be gained. 

Below is the report of some of the Chicago railway 
plauts:“ 
COST OF OPERATING CHICAGO RAILWAY PLANTS. 


C. C. Ry. Co. С.О. Ry Co. M. W. S. Sta. 
No. 1. No. 2. 


K. W. capacity.. 5,250 5,280 4,500 
Cost per K. W. 
instalied....... 13.33 75.75 141 33 
Cost of station. $335,000.00 9100. (O0. 00 4303 ОСО 00 
Units, output per 
уевг........ ... 1,067,900. 2 375,000. 1.460.000. 
Fuel per unit..... $ 0049 $.0037 $.0033 
Water per unit.. Oc O4 0003 .0001 
Labor per unit.. .0023 .0007 0021 
Supplies per unit 001 .000t 0004 
Total....... : 0078 .CO18 0059 
Interest. .. .... .0018 0008 002, 
Depreciation..... 0015 .0007 .00 8 
Total........ £0033 .0015 (£040 
Repairs . ....... „99002 „00003 (003 
Total. 8.0109 8.0064 $ 0103 


A carefully prepared paper by Mr. Horatio А. 


POWER PLANT EQUIPMENT, ENGINES, VALUES AND LABOR. 


It will be seen that in rated capacity the plants 
vary from 40-horse power to 2,500, and in value per 
rated ћогве-рожег from $23 to $89 in stcam power 

plante, or as high as $368 in waterworks pumping 
stations. 


In fuel, soft coal or slack of soft coal largely pre- 
dominates, and a considerable use of mixtures of 
the latter with dust from tbe yards and hard coal 
slack will also be noticed, which is largely due to 
efforts to reduce the smoke ruirance. | 
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Engines. Values. Labor. _ 
5 Firem'n 
é Cylicder. & gines 
.1 Ф ° —1 2 "» 
E Н ^ 83 6 : Purposes for which steam is used other 
S Type. . How run. 5 385 «| Ф| 32 - : а tban for power from same boil- 
Ble 52515 8 9222 - 82 2 efs, at same time. 
Sa dw — — ~ = — с с 
cjo S822 B52 288 C= | è as Ф © 
8 2 2 28 S2 кн, 2 | 22 E 8 
cio m = 
КАР» A jo 2 (& E 8 
11 1{Cerliss..... АЕ РЕЗИ ЕА Non-coudensing 22 4& 380| $14,865 $5 Exhaust beating. during winter. 
9| 1|Cummer........ eee Condensing 22.1 4? 950| 11,000 45 
3 1|Corliss ...... -. cee-| NON-condensing 16 36 425 1830 ir Steam tables, elevator and other pumps. 
p{Slide valuouW m ooeeoe Used oceasionally| 12 20 80 
4| 1151ае valve..... ......... jNOn-condensing 12 16 40 239 steam tables; exhaust for building in winter. 
[Compound automatic... .. Non-condensing 8 14 144 65 
Ы ji Vertical... eeen oeeo. Non-condensing 16,% ZU ' 65 1.500 Steam tables and nélgbboring building 
6] 1 Vertical compound Condens ng 15 2 100 10,143 59| steam tables: heating building in winter. 
1iStraight line .....|Non-condensing 10 16 60 40| Elevat ‘rand other pumps. 
1II8allllllc.MlMMlQlXl& n q Non-condensing 10 )2| : 60 | 
7| 1|Сег1!$8 compound........ Condensing 3034| 56 6o 500| 100,000 1 55 
1ICorliss com pound. [Condensing 26 , 42 UUU 2 50 
„ 
8l }|[\/һее]осК............. ... Non-condensing 17 185 11.200 1 36 
9| 2H Пу double compound..|Condensing 38 72 632, 00 1 el 
1iHolly double compou d.. Condensing 33 66 3 40 
o| Worthington compound.. {Condensing 38 66 7 40 
i Worthington compound. Condensing 29 50 °, 
10| 2 Holly compound.......... Condensing 12 24 10.478 ] 45 
і E 
11| 2/Rolly Compound.......... Condensing 12 | 24% 28.1 00 1 48 part of last year for electric power stetiop ir- 
same putlding. . 
1; А 
19] 11511де valve. Non-c: ndensing 2% 300 9500 1 45 For small electric light plant oceasionally. 
18| 2/Com pound automatic .... Nun-condensing 8 13% 65 7.730 1 43| For elev-tor and other pumps and to help ex- 
I[westlnghouszsee sss haust in winter. 
Non-condensing $5 2 бэ 
14] 11 Воскеуе.... .............. Non-condensing 12 65 +50 1 т 1 48|For beating ovens and part of building. 
1 Н 
15| [Slide valve. . |Non-condensing 12 &) 3.000 1 48 To help exhaust in winter. Exhaust used 
| for dry rooms all the year. 
16 1| Wright... esee ..... |Non-condensing | 22/4 200 700 П 781 35|То help exhaust in winter. Exhaust used 
| for dry rooms all the year. 
17| 1|Corliss triple compound..|Condensing м) 2351 1.200 57,506 t| 10902 35 ee а епу. at #32 and 1 coal wheeler 
18 1|Сог1158 дЫ. tand. comp.. |Condensing 2 40 1.000 71,434 1 75 2 35/One oller at $35 for slashers and vapor. 
19| 1ÍCorliss double % condensing 72 7d 2 3⁰ oe from one cylinder of Nos. 1 and 2 
or slashers. 
1lCorliss double % condensing 22 650 1 100 2 32 Live steam for heating and vapor. 
ilCorliss cross compound, .|Condensipg 24 44 800 ] 50 1 4? 
I Corliss cross componnd |Condensing 22 40 500 146,550 2 42) 3 36! Watchman at 348. 
%0) 1|Corliss cross compound. .|Condensing 28 52 1 300 | І Gul 3 36 One coal wheeler at $30. 
HCorliss double .... . . 4 Condensing 24 809, 110 000 э 36, 2 26 Exhaust from slashers and vapor. 
21! 1|Corliss cross compound..|Condensing 28 ? 1.400 68, 7x6 1 10} 2 3« Two wheelers at $33. 
$£2| 1|С riiss cross compound. Condensing 28 52 1,200} 64,00. | | 671 1 gulOne fireman at 314, опе wheeler at $47, steam 
Ре : EM " m . lor vapor and slashers, i 
Budapest Gesellschaft, where the lowest efticienoy OUTPUT. 


Per cent 


Foster on the cost of steam power, and read before 
the American Institute of Electrical Fngineers а 
year ago, emphasizes tbe fact that there is very little 
reliable data on American plants. His results on 2? 
plants a'e given n tl e tables on this page. 

The plants on which tests were made for coet of 
power were : 

Two electrio lighting stations. 

One grain elevator. 

Three waterworks pumping stations. 

Two flonring mills. 

Six cotton mills. 

Four newspaper and printing offices. 


One department store. 
One furniture manufactory. 
. One kakery. | 
. One, glazed.and fancy peper.. manufacturing oom- 
рапу. 
May, 1897. Street Railway Journal, 


plain, old-fashioned return tubular, with the excep- 
tion of the cotton mills, the types of engines are 
almost as varied as the number of plants. 


Average of total Time per day. Hours Operati E 3 
No. of H. P. De- engine No. of ыо с нн ИЕ рег ЕЁ diim dp) 
Plant. veloped. capacity days. Hours. Minutes, Annum. Fuel. Wages. Supplies. 
1. 2 е 296.7 78 297 24 2 2 „„ „% 7.128 26. 20 $10.95 81 68 
2210.9 85 290 Sio е : 6,960 22. 13.26 3.94 
3........ 58.8 41 365 „ Е 8,135 36.90 44.60 9.90 
4........ 12.4 31 361 9 ne 3.067 48.93 84.12 9.13 
5........ “25 33 361 9 V urbes 3.711 28.82 51.09 7.34 
6........‚_ 70.4 32 365 W , 7,461 34.00 55.07 . 5.09 
T6 1,345.5 51 365 | we 1 4,008 11.75 8.90 .55 
88. 129.3 78 385 12 27 4.514 18.25 9.82 .58 
9....... 15339. 62 365 °з ыы А 8 780 13 76 13.00 2.74 
10...... .. 367 33 365 A avai ) 8.327 36.71 81.62 8.70 
Less 42.4 39 365 24 ids 8,755 26.54 54.49 3.06 
12........ 113. 58 313 З. а ; 939 11.98 8.53 1.05 
i$ ee 53. 32 309 15 30 4.790 24.43 25. 50 2.35 
14 ....... 20.9 32 365 Д. а : 8,110 49.30 55.30 8.83 
15... 12.9 41 330 10 20 3,410 .58 8.74 2.92 
16........ 106.7 84 313 9 50 3.075 5.46 7.48 1.36 
17........ 1,174.8 98 308 9 40 2.958 7.62 1.82 .54 
Ej PT . 96. 93 307 9 40 2.983 8.64 2.20 ‚62 
19........ 2,422. 97 306 9 40 2.958 11.12 3.18 81 
20 ese 1,900.7 95 306 9 40 2.958 8.76 2.96 .82 
201.5... 428. 01 293 9 40 2.831 7.40 2.41 .46 
22........ 1,010.86 84 306 9 40 2,958 8.89 2.24 1.35 
— Operating Expenses-— — Fixed Charges. 
. No. of Depre- Insur- Cost per 
Plant. Repairs. Water. Total. Interest. ciation. ance. Taxes. Total Р. 
d. $5.77 $0.00 845.56 $2.55 $3.5? $1.07 $0.07 $7.81 853.37 
Caco aus 1:13. ies 40.33 2.61 2.80 1.50 .95 7.85 48.19 
A i 3.60 2.90 97.390 13.87 12.24 2.61 5.10 33 82 181.12 
„ 4.13 147.93 9.46 11.62 1.89 2.43 25.40 173.33 
5.......‚ 1.94 1.98 90.47 8.13 6.98 1.94 ‚75 17.80 108.27 
6 .it . 5.40 2.13 101.69 5. 77 9.24 4.6? 1.13 20.78 122.45 
Tox СО 07 23 28 3.71 5.21 .26 24 9.42 32.70 
8........ 72 77 30.14 2.97 5.28 1.16 8 9.41 99.55 
n E ИЗ : 33.03 13.10 12.78 3.53 29.41 62.44 
ОИ eii 137.25 44.10 43.40 1.30 7.80 96.70 233.95 
I “1080 exces 86.38 26.41 28.29 1.43 7.07 63.20 149.568 
Pr MEN .88 Өз 2.66 3.40 3.22 1.46 55 8.63 31.29 
m; 1.93 2.73 56.94 1.99 9.57 1.19 1.46 19:51 76.45 
44... 8.59 6.10 123.12 10.79 13.33 2.15 2.15 28 42 151.51 
1315........ 1.22 10 22.56 1.88 3.76 .19 M 5.83 28.39 
1688 31 15.19 1.57 2 02 74 14 4.47 19.6 
1 eses 060 .91 0 0 „ 10. 19 2.30 2.35 35 60 5. 50 15.69 
1... 017 0... 107 3@ 3.93 20 6 8.77 20.50 
ИИ 196: олега 15.67 9.88 9.85 .25 75 6.73 22.40 
2000 opo 1.56 @cocee 13.40 2.62 А 3.21 22 58 6.63 20.0 
LN өзө oseo 23 eevee 19.49 : 2.57 9.96 „16 .54 0.?3 16.72 
vase CAES bees 15.70 3.94 3.36 24 1.10 7.74 23.44 
Saun ыш шы a ыш шы ы шыш шш ышы нш шшш шыт 
While the type of boiler used leans largely to tte In conclusion I wish to вау that if I may Бате the 


assistance of the members, by providing we with 
data, ру next. „усаг I. сап prepare. а more, helpful 


paper, going more carefully into be question of 
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tions will affect these items very materially. I$ 


caforifc value of the different coats used und tothe tho average cest of various operations in connection 


different types of plants: 
Discussion, 


Mr. Soovil—Ia- the beginning of Mr. Rice’s 
paper is the following: paragraph: In America the 


variation in the investment per kilowatt is $200 to 
750 per kilowatt capacity installed, In а few oases 
the. figure is below $200, and in a: few as high as 
$1,000; but in the great majority of cases the cost is 
below $400.” І would like to ask what is meant by 
the word investment? 

Mr, Rioe— As I understand the data given in the 
literature which I һауе quoted, it covers the entire 
investment of developing water-works if it is a 
water-works plant, the steam plant, buildings, real 
estate, distributing system, whether underground or 
overhead, olear to the motor or insulation in the 
consumers’ plant. . 

Mr. Scovil—Does it cover royalties ? 

Mr. Rice—As far as I know it does. 

Mr. Ayer—There is а note in the paper where it 

speaks about the losses or unaccounted watts devel- 
oped in the lighting station as compared with gas; 
that the losses are from different sources. I ask Mr. 
Barker bis understanding of it. Is it not a fact that 
the gas lusses are due to condensation quite as much 
as the watt losses are due to line losses; in other 
words, are there notin both cases loss in distribu- 
tion ? 
Mr. Barker—The occasion for the losses in the gay 
distribution are largely leakage in the pipe. The 
matter of condensation loes, if gas is properly made, 
can be reduced to very low percentage, and the large 
percentages of loss in cases about which you hear 
occasionally are due to actual leakage. The causes 
are somewhat different in gas distribution from 
those іп eleotrio light distribution, althoagh it may 
be that when eleotrio. light distribution is as thor- 
oughly understood and as accurately applied, the 
lo-ses: in eleotrio light distribution may be very 
largely reduced, as has been the oase with gas distri- 
bation. 

Mr. Dow—I should like to get a А of the 
accuracy of the statement regardiug the Budapest 
system. It gives the gross watt hours per pound of 
coal as 575 and 571. It is epecifically stated that it 
is gross watt hours and the station is described ав а 
station where the loss would be quite high. Mr. 
Rioe bas no doubt given the statement most careful 
consideration. 

Mr. Ferguson—The Budapest station pays more 
for coal than wedo. They pay four or five dollars a 
ton, so that the figure 571 is possible. I$ costs 
them more for coal at Budapest than it does at our 
best American, stations. 

Mr. Dow—With all due 8 to the d 
statements, I do not think they are correct. The 
main engine alone might accomplish that result; it 
is possible to get them dowa to about 1.4, but to get 
the whole output down to such a figure it seems to 
be out of the question. There is a mistake of about 
200 watts. 

Mr. Creden—In connection with what Mr. Dow 
has said, I will вау that the Chicago Edison Company 
generates a kilowatt on aboat 44 pounds of coal, 
equivalent to about 28 lbs., which gives an evapora- 
tien o£ about six lbs. on an average to a day's run. 
Coal as used in Budapest would safely give about 
ten Ibs. on an average, which readily accounts for 
the lage number of watts generated. The Chicago 
Edisen Company generates about 250 watts per 
pound of coal. The coal we use will give an evapo- 
ration of six lbs., perhaps a trifle less, on а run of 24 
heurs. The coal at Budapest is of a better quality 
and will give an evaporation of ten Ibs., which will 
account for the high figure specified. I think the 
figures presented by Mr. Rice are about right. They 
are possibly a trifle high, but not as bigh as Mr. 


Dow represente. 
President Insull—I have here a chart wbich shows 


with our: operating. expenses; . елдер tho interest 
portion of the operating expenses. The largess. 
amount of expenses is general expenses. The reason 
for that is that one-third of the expense is in getting 
new business, one third administrative expenses 
and tbe balance insurance, taxes and similar items. 
Take the question of street repairing, that item will 
go down continnohely until you get your system in 
suoh sbape thas that item will not bear any partiou- 
lar relation to the amount of your outpnt unless the 
output exceeds the capacity of your conductors. The 
biggest item of expense apart from general expense 
is, as Mr. Rice indicated, lamp. renewale, when he 
referred to the question of regulation beicg more 
important than the question of economy. 

The important point that the chart brings out i ig 
the interest cost, You might have all of your oper- 
ating expenses presented to you outside of interest 
and then you could lose money—it would be possi- 
ble to do sach a thing if your selling price is not on 
the right basis. Here is a case of a 3.7 load fastor. 
It is аа office building and actual case, not an ex- 
treme case. I could show you cases where the load 
factor would be muob poorer than that, but in that 
case the interest charge is 80 per cent. of the total 
operating charge. Here is the case of an ordinary 
{апоу store (these cases are taken from the actual 
bills), and you see there that the interest obarge is a 
little less. The importauce of the interest obarge in 
this case will be brought bome to you when I tell you 
that the difference between six and five per cent. in 
the price you pay for your money and whether you 
sell your bonds a$ 90 per cent. or sell them at par 
makes a difference of 16 to 20 per cent. in the cost of 
Operating expenses. That statement alone will 
show you that the publio (generally) is more inter- 
ested than we are in the question of protecting us in 
the enjoyment of our right to do business. 

Now we come to the all-night restaurant where the 
load factor is 48 per cent.—the interest charge is only 
26 per cent. of the total expenses. These are the 
two extreme cases I mentioned to you in my open- 
ing remarks. Ip this case (indicating) you conld 
sell current to aman at about a quarter what you 
could sell it to this man aud make more money out 
of that man than out of this man, You will find 
that the same relation goes all the way through with 
the different clas:es of business. Power business is 
not quite a3 good asall-night lighting business. The 
load factor is about 35 per cent. and the interest ex- 
pense 32 per cent. With a drygoods store the inter- 
est is about 40 per cent. With a small lunch counter 
the interest i8 45 per cent.,*and with a saloon the 
interest is 52 per cent. | 

It is generally supposed that the best business is 
the power business. I remember in the early days 
when the rates were established to foster the power 
business of the Edison Electric [laminating Com- 
pany of New York, the olaim was made that you 
could afford to sell power at one-half the price if 
your current was going to be used for power when it 
was not goirg to be used for light. We have found 
that the power curve and the light ourve oross each 
other for sixty days during the winter, and the 
claim which was made fur the power business proved 
a fallacy. 

In your lighting business—I am talking to people 
using large stations—you cau get a olass of business 
whioh will yield you a bigger return on your invest- 
ment from lighting customers than from power ous- 
tomers at a low rate, because the interest oost, if you 
have a 50 per cent. load factor, is only 25 per cent. 
of the total cost; whereas with power customers the 
interest is about 35 per cent. This chart properly 
studied should enable a man. running the Chicago 


Edison Company to make a price list that would fit 


all kinds of customers. Jf we can dotbat in our busi- 
ness, surely you people can do it in your business, 
You will find, too, that the adoption of a system of 
rates that will take care of these different eondi- 


will not affect lamp. renewals, of course. It. will 
certainly affect station repaiis, general. supervision, 
ttation labor, fuel and also general expenses. In 
other words, it willaffeo by far the greater propor- 


tion of your expenses outside of interest charges, 


besides very materially affecting your interest obarges 
by putting your revenue on а basia so that it is in 
proportion to the interest you have to pay to take 
cate of the customer whom you are supplying with 
current. You are putting your business on a basis: 
во that you get a return on tbe investment which 
you have to provide for each separate customer, 
This subject came up for discussion last year at 
Niagara Falls. One gentleman, who I am sorry 
is not bere to-day, took the ground that 
we had to sell the product at the same price 
to everybody. If you do you are selling your 
product at different prices to everybody, because 
in one case уоп can make money, and in another 
càse you lose money. "Take for instance this case. 
That office-building customer won’é enable уой 
to pay interest and depreciation on the investment. 
You may have totake him as a good business policy; 
but do not fool yourselves when you put on 5,00 
lights in an office building that you are going to 
make any money on them. We do the largest оов: 
building business in tbe country, and I am per: 
feotly willing to say to you that I do not believe we 
make any money, but I would not like to say it to 
the stockholders. If the expenses of a station are 
followed out in this way, уоп can get & great dcat 
more out of the method by which you sell than y ott 
сап oat of the method by which you produce. 

Mr. Armstrony— What would yon call your stand: 
аг! rate? What would be your base rate? 


Mr. 1nsull—I never expect to sell that man below’ - 


twenty cents a kilowatt hour unless the conditions 
of prodaction change. 

Мг DeCamp—Mr. Armstrong means whether you 
establish a base rate for the least desirable customer: 
and work down, or whether you take a base rate on 
the most desirable customer and work up ? 

Mr. Van Trump—How do you distinguish be- 
tween your customers ? 

Mr. Insall—It is simply a question whether you 
are going to do it figuriog on lamps connected: 
which is fallacious, or adopt some scheme which 
enables you to гері- бег the maximum load. 

Mr. Hubeley—How can you regulate that plan’ on 
a meter basis—different rates for different services ? 

Mr. [asull—There are various ways of arriving: 
at that. 

Mr. Hubeley—I do not see how it could be dóne 
on a flat rate, on а contract basis. I do not вее how" 
you could do that witbout a great deal of oomputa- 


tion. 
Mr. Insull—Do you mean a meter flat rate or cor- 


tract basis? 
Mr. Habeley—Cuntract basis; so much a month. 
Mr, Iusull—We would go into the bands of“ a 


receiver on that basis. 
Mr. Hubeley— Do you use meters here undér tbat 


plan? 
Mr. Insull—Yes, sir. 
Mr. Barker—You spoke of the different classes cf 


business earning a certain percentage on the invest. | 


ment. How do you apportion the investment’ 
among the different classes of business? 

Mr. Insall—Ou our maximum output p?r year. 
We take an investment of that kind, and divide the 
oue by the other, and get the investment per unit at' 
the maximum ontput. Then we get the maximum 
demand on us for current from the customer, and in 
that way we can figure bis load factor: As we know 
what it costs for our investment per maximum unit 
of output, and as we know our customer's maximum 
demaud —— 

Мг. Hubeley— How do you know that? 

Мг. Insull—There are a number of ways of atriy- 
ing at it. We use а Bristol recording wattmetér; 
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you can use some kind of indicator that will show 
it. There are a number of ways. We use the 
Wright demand meter. 


Mr. Wendell—In towns of 25,000 people there are 
a number of small consumers whose maximum de- 
mand may not be five lights. They are very desira- 
ble customers, What would you do in their case ? 

Mr, Insull—If your smallest customer is a man 
who burns one light, and burns it five hours a day, 
he is likely to buy it ata rate of a little over one 
balf а cent per lamp hour. | 

Mr. Wendell—How small a customer can you 
afford to take ? 

Mr, Insull—It depends upon the efficiency of the 
lamp. If you will give usa 25-watt lamp, we will 
take a customer whose demand is 25 watts. 

Mr. Wendell—Can yon afford to do that with the 
Wright demand meter? On what number of lamps 
do you use the meter? 

Mr. Insull—Mr. Ferguson, what customers can we 
afford to take? 

Mr. Ferguson—We take every and any customer 
on that basis, and we have a uniform schedule of 
prices for everybody, based on one cent per lamp per 
hour; that is the base rate. We oharge the full rate 
of one cent per lamp per hour for one hour per day 
as the maximum demand, and for all watt hours 
beyond that hour wecharge a half rate, 40 per cent. 
or 60 per cent. or anything you please. 

In regard to the question of what customers you 
сап afford to take, that would involve a great deal of 
calculation. The simplest way is to charge a min- 
imum bill to each customer which will cover the 
smallest customer. If you charge a minimum bill 
for services furnished, that will cover interest and 
depreciation charges on the cost of the investment 
used. 

Mr. Scovil—I would like to know whether the 
cbart which you have shown, and the percentagés 
you gave, do not include а great many motors that 
are used for eleotrio power, suoh as elevators? 

Mr. Creden— Ves, it does. 

Mr. Soovil—I simply want to have it understood 
that Mr. Insull’s deductions from his chart as to the 
desirability of power as a load factor оо the station 

is not altogether to be accepted from the showing 
made by the chart, for the reason that that chart in- 
oludes in it many motors used on electric elevators 
in whioh the power factor is very small; that motors 
used for manufacturing purposes only have a much 
higher power factor, and are entitled to a much better 
rate. | | 

Mr. Insall—I do not вау power is not desirable 
business. 

Mr. Scovil—It is good lighting that is as good as 
ten-hour motor power ordinarily, 

Mr. Insull—I do not wish you to think that we 
do not take power. 

Mr. Coggeshall—You charge one rate for one hour 
a day and another rate for the rest of the day. How 
do you do it? 

Mr. Insull— That is called the two-rate system. 
It is done by a meter with two dials or a double 
meter. 

Mr. Wagner—I understand from your remarks 
that the Chicago Edison Company is going to use 
the Wright demand system of charging, which ів a 
very thorough way of providing for all these different 
classes of service. I should like to know if there 
is any one else here who accomplishes nearly the 
same thing by any other method. 

Мг. Dow—I have been into this thing up to my 
neck, I suppose tbat remark will interest a good 
many members here from small towns, say of 25,000 
inhabitants. We have more than 25,000 people but 
we have not money enough to buy Wright demand 
meters for all our customers just yet. We are going 
бо do so someday. However, we use demand meters 
on a number of customers. We use them when there 
is doubt of arriving at the demand by any other 
means. We do not believe it necessary to leave 


them on continuously, but we put them on long. 
enough to make certain that we have a fair average 
demand for the ourrent twelve months, and in suoh 
cases we make the demand. established by meter and 
base а contract on it with the customers for the our- 
rent twelve months. We say to them that they 
shall pay for that amount for twelve months at the 
maximum rate, and everything beyond that at a 
minimum rate, and at the end of twelve months we 
wil again meter in the same way, and reserve the 
right to put the meter on at any time to satisfy our- 
selves as to what the actual demand is. In some 
places we leave the meters on continuously. We 
would do so all the way through but for the one 
point of not having money enough to put them on 
everybody. 

Mr. Ayer—I think it would be interesting to the 
members who did not attend the last Convention 
when the Wright demand system was described to 
have a brief desoription of it given here by Mr. 
Dow. ЭЗ 

[Mr. Dow gave а description of the operation of 
the Wright demand meter, The principle, һе said, 
is the same as that which governs шә registering 
thermometer. | 

Nr. Dow—Now to answer the question raised as 
to how any one has reached the same result by other 
means. In the matter of aro lighting practically 
nine-tenths of the business is with customers whose 
lamps connect, are all turned ор at once. If а man 
has ten aro lights he is likely to use all at the same 
time, во that in the majority of oases the aro lamps 
will be an exact measure of the demand. With cer- 
tain classes of motors the same thing applies, not 
with all classes by avy means, because there is 
nothing that is more frequent than a motor running 
at a much less load than it is rated, or they seldom 
use continuously any length of time the maximum. 
The matter of elevator motors, to which Mr. Soovil 
referred, is in that line, "There is & large amount of 
motor business where you can pub on en ammeter 
and ascertain the largest demand. As we are situ- 
ated now we have been trying to develop the motor 
business and inspeot motors frequently, and we have 
not во many that a faithful man cannot visit them 
all in five weeks. We are not missing anything, but 
our method of checking depends on personal knowl- 
edge and can only be looked upon as a makeshift. 
It does not compare with the method of gauging the 
ато lights, but as a temporary device it fills the bill. 
Beyond that you have still another class of custom- 
era, small barber shops, saloons, cigar stores, news- 
stands and fruit stands, that use only a few lights 
and keep open long hours. They are good custom- 
ers. Beyond that is the general use of inoandes- 
cent lights where some meter must be used. It 
limits the necessity of the application of the demand 
meters to one part of the business. and that may be 
one-half or one-third of the whole business. If there 
is any place in the world where a demand meter is а 
good thing it is in a residence. In the absence of 
the meter system in residences we bave instituted а 
method of assessment according to the number of 
rooms in a house and the Bumper of persons likely 
to use the light. © 

Mr. Wagner— How do you arrive at the assessment 
you speak of? 

‘Mr. Dow—We inspect each house and make a list 
of the rooms and the number of lights in each room, 
and we make а charge acoordingly. 

Mr. Wagner—You baye to н all the data for 
each customer ? 

‘Mr. Dow—With the residence customers only. 

Mr. Wagner—We пате 75, 000 0 incandescent lamps 
in St. Louis. 

Mr. Dow—We have 24, 00. 

Mr. Robinson— In formulating a scheme for the 
adoption of the Wright demand system I found а 
certain class of business that I did not know how to 
handle. It comes from lodges, oburohes, eto. 

Mr. Dow Mr. Wright maintains strongly that the 


relation of the demand, maximum customer's de- 
mand, and the time at which the demand takes 
place is of no consequence; but I feel that it is, so I 
reclassified all these certain linea of business, which 
include the troublesome customers mentioned who 
think that they ought to have special rates. I have 
churches, lodges, schools, banks and fire engine 
houses on a special basis, in the latter case because 
we use some of the fire alarm telegraph poles. Oar 
annual peak is due to the eixty days crossing of 
motor and lighting loads. The banks are off before 
the great bulk of business comes on. І established 
{ог them, on the same set of calculations, a rate 
which is equitable and known as the oburch, bank 
or lodge rate. It is got at in the same way. 

Mr. Wagner—I think we might hear more about 
the details of the system of the Chicago Edison Com- 
pauy. 

Mr. Ferguson —Mr. Dow made the statement that 
he could not afford to buy demand meters. He can 
do it after a while but cannot afford to do it now. 
After listening to what he said I think be is muoh 
mistaken. I think be is spending too much of bis 
valuable time in attempting to understand the per- 
sonal characteristics of his customers. I am sure 
that if he does that properly, if he ascertains the 
characteristics of his oustomers во well that he can 
approach the work done by the Wright demand 
meter, he must employ a large force of assistante, and 
when we consider that the cost of the demand meter 
is small in proportion to the tctal investment, and 
when we consider the immense amount of business 
that can be obtained hy using the demand meters, I 
think he can well afford to buy them. We will sup- 
pose that in Chicago we have 5,000 customers and 
the cost of the instraments would be something like 
$50,000 for all these customers. We do not spend 
all the entire sum in one year, it would take some 
time. Our business has improved largely by the 
use of the meter and we cannot.get instrumenta fast 
enough. We have made contracts on the Wright 
demand basis and a month has passed and we have 
not the Wright meters in. If that is во, it seems to 
me that any eentral station man oan. well afford.to 
borrow the money, even at a very high rate of in- 
terest, as Mr. Ayer has just suggested, and purchase 
the meters. The additional business that you will 
get by the use of such instruments will more than 
compensate in a few years for the total investment 
by baving an instrument to measure the current 
properly. We have listened to papers in these Con- 
ventions showing the economy to be effected in gener- 
ation and distribution and that sort of thing. I$ 
seems to me that there is more money to be made in 
the intelligent selling of your product than in at- 
tenpting to introduce further economies in opera 
tion. With an instrument like the Wright demand 
meter you are put in a position where the instrn- 
ment does for you what you will otherwise have to 
do by skilled Jabor at a very high cost. I say this 
from experience. 

In farther reference to this question of dealing in- 
dividually with oustomers, especially in residences, 
upon which Mr. Dow dwelt partionlarly, the load 
factor varies greatly and you cannot clas:ify resi- 
dences; it is almost impossible to do во. We will 
have а rich man, for instavoe, like Mr. Armour, who 
has 200 lights in his house, at $25 a month, and we 
have another man with 25 lights and his bill is $20 
amonth. They would be entitled to a 25 per cent. 
discount on the basis of 25 cents per kilowatt hour 
for the first hour and 20 cents per kilowatt bour for 
the succeeding hours. The load factor would be 
over 20 per cent. Theaters use light at а high load 
factor; they run for short periods, and the load factor 
is small. Hotels are about 50 per cent., and large 
dry goods houses 50 per cent., and residences vary 
all over the line. We have iot made any increase 
since starting in with the Wright demand system. 
We have not published the fact that we are selling 
electric light on that basis as yet. We have how: 
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minute, each of which directly aol uates a dynamo 


ever instructed our men to take all new business. 
an that basis. We sell aro lamps at a flat price per 
week from dusk to midnight. With the exception 
of that and the power business it is all done on the 
Wright demand basis. We put our aro light and 
incandescent light on the same meter. The reading 
of the demand meter is made at the same time as the 
reading of the wattmeter. The wattmeter is placed 
on the wall and the demand meter under it. The 
latter is graduated in kilowatt hours, the ваше as 
the wattmeter. | 

Mr. Weeks—There have been few discussions be- 
fore this Association, Mr. President, of greater im- 
portance to central station interests than that to 
which we have jast listened. In the cost of our prod- 
uct the relative value of the ioterest factor has been 
forcibly and olearly shown, and the necessity for 
revision of rates or discounts has been ably demon- 
strated. In my judgment the method employed by 
Mr. Insull, or a slight modification of it, will soon 
come into general use. In one respect, however, the 
practice as stated strikes me of questionable equity 
if not expediency, and I would like to ask what has 
been the effeot upon your revenue of the lower rates 
for summer service? 

Mr. Insull—We do not know yet. We only put 
it in operation during the last few weeks, 

Mr. Weeks—It seems to me tbat it is somewhat 
inequitable to make a lower rate for transient sum- 
mer service, such аз that of the customer who oper- 
ates a fan but a few weeks, or months at most, in the 
year, while his rate on account of the interest factor 
should be higher rather than lower than that for 
most other classes of service. 

Mr. Insull—We have a large by-product that we 
want to sell, which usually lies idle in the summer, 
and we endeavor to dispose of it to these casual 
users. 

Mr. Rice There is only one more point that I 
wish to speak of that was omitted. The curves al- 
laded to in my paper show the figures during about 
four years of the recorded plants of England. These 
figures show plants having outputs between five 
handred thousand and four million units. It is in- 
teresting to observe that the largest plant shown, the 
Westminster plant, is only about one quarter as large 
as the Edison Company of Chioago. The cost here 
was eight cents per kilowatt hour in 1890, and in 
1897 it had dropped to a little over four cents. 
There are smaller plants, perbaps 100 to 200 kilowatt 
capacity. Their cost in 1890 was about nine cents 
а kilowatt hour and in 1896 four cents, and some of 
the smaller plants, the Portsmouth plant for in- 
stance, having a maximum output of only 800,000 
unite, is down to three and a half cents, whereas 
with the largest plant in England, its best record is 
four and a quarter cents per kilowatt hour. 


The Ohio £treet Railway Association. . 


At the annual meeting of this association, held in 
Columbus rccently, steps were taken toward extend- 
Ing the membership of the association by admitting 
the heads of the various departments into the organ- 
ization. This will make a considerable inorease in 
the membership; hitherto only the recognized heads 
of the roads could be accepted in the association. 
With the extended organization there will be meet- 
ings with papers that will deal with the advances 
being made in the roads and how these are attained. 
The next meeting of the association will be held in 
Springfield, Jane 14, 1899. The officers elected are: 
President, S. L. Nelson, Columbus; vice- president, 
James F. Flood of Steubenville; secretary and treas- 
urer, Coarles Currie of Lima › executive committee: 
the officera and W. A. Lynch, Canton; T. H. Mo- 
Lean, Toledo, and A. A. Anderson, Youngstown. 

| — 
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THE DISTRIBUTION OF ELECTRICAL 
ENERGY IN PARIS. 


BY J. LAFFARGUE. 


(Continued from page $28.) 

The alternating-current distribution is carried out 
partly by concentrio cables aud partly by separate 
cables, laid either in pipes or in sulphated wooden 
mouldings in concrete subways. Besides supplying 
the different subscribers, the bigh-tension network 
supplies the public lighting of the Avenue de l'Opéra. 
The transformers, ¢wo in number, each of 15 Kw., 
are installed in the upper portion of a kiosque at 
the corner of the Avenue de l'Opéra aud the Rue 
des Petits Champs, The reception and delivery 
switchboards for the lamp circuits are placed beneath 
the transformers, The potential difference at the 
secondary terminals is 220 volts; the aro lamps are 
those of Kremenezki, taking 14 amperes. Thereare 
50 of them, conneoted five in series, and they are 
distributed in 10 circuits, of which five are always 
in use, All the lamp cirouits are connected to the 
kiosque. The distribution is effeote і by concentric 
cables, lead-oovered and armore l, Jaii direot in the 
earth; these cables were manufactured by the Sooi(té 
Industrielle des Téléphones. The lamps are mounted 
on posts 17 ft. high, placed on the two foot ways of 
the avenue. 

In the course of the year 1896 the municipal 
works of the Halles generated an output of 1,0)0,734 
kilowatt-hours, of which 478,132 kilowatt-hours 
were expended in lighting the Halles, 76,147 in the 
interior of the works, 62,215 in oharging the acou- 
mulators, and 394,209 in supplyiag subsoribers and 
for publio lighting. The consumption of coal waa 
8.7 Ib. per kilowatt bour generated. The cost pric: 
of the kilowatt-hour at the works is 2.45d., non-in- 
clusive of interes$ and sinking fund. The cost of 
the publio lighting is 3.81. per kilowaté-hoar sup- 
plied to the lamp. The cost of a kilowatt hour sup- 
plied to subscribers is 3.04d. The selling price of 
the kilowatt-hour was 9.5d. for continuous current 
aud 9.14. for alternating current. The number of 
aro lamps supplied was 245 in the Halles Centrales, 
101 on the public thoroughfare, and 196 on the 
premises of subscribers. The number of incandes- 
cent lamps was 743 in the Halles Centrales and 3,479 
on the premises of subscribers. 

Société du Secteur de la Place Clichy.—This society 
adopts the five-wire system of distribution by 
feeders with accumulators at the works and regula- 
tors with four dynamos located at tbe regulatiug 
stations within the city. The regulation is carried 
out also by the aid of boosters arranged in series in 
the circuit of the feeders at the works. The works 
comprise three portions, which are quite distinct. 
In front, and in a line with the Rue des Dames, are 
the buildings pertaining to the administration; be- 
hind these are the machine-room and tbe boiler-room. 
The latter contains 12 Noeyer boilers, each supply- 
ing 5,500 Ibs. of steam per hour, at the pressure of 
110 lbs. per equare inch. The water used for the 
boilers passes through Dervaux filters. In the ma- 
chine-room are located three horizontal Corliss steam- 
engines, with single cylinders worked non-conden- 
sing, yielding 500 HP. Also three vertical oom pound 
steam-engines, non-condensing, yielding also 500 
HP. at 64 revolutions per minute. These six steam- 
engines each actuate а ocontinuous-ourrent dynamo 
having eight poles and an external collector of 340 
KW. at 500 volts. These are the machines utilized 
for the distribution of the electric energy. Along 
one side are located three Armington horizontal en- 
gines with two oylinders, yielding 150 HP., and 
working at 210 revolutions per minute, eaoh of which 
actuates by means of belting two bipolar shunt dy- 
namos, yielding 62.5 KW. at 250 volts, Besides 
these there are two compound engines with variable 
expansion, yielding 100 HP. at 240 revolutions per 


with external collector, yielding 62.5 Kw. at 250 
volts. These different machines are utilized in 
obarging accumulators. The works also inolude two 
batteries of acoumulators, consisting of 260 of the 
cells of the Société des Métaux, yielding 2,100 am- 
pere-hours, and one battery of 260 Tudor elements, 
yielding 3,000 ampere-hours. The distribution is 
wholly effected by lead · oovered and armored cables, 
placed direotly in the earth in a layer of fine sand. 
The junctions of the cables, the tee-joints, aod the 
connections for subscribers are all made in special 
boxes, hermetically closed, and on a level with the 
pavement. Some interesting trials have been made 
at the Clichy sector in the burning of antbracite for 
the purpose of avoiding smoke. These trials have 
been made comparatively with Saint-Charles of 
Charleroi coal burned in smoke-consuming Langer 
farnaces, The avthracite was burned on Richards 
firebars. The following gives respectively the con- 
sumption per kilowatt-bour. 


St. Cbarles Coal. Anthracite. 
5 5 lbs. | 5.1 lbs. 
6.1 Ibs. 5.5 lbs. 
5.8 lbs. | 4.65 Ibs. 


Special trials of S&. Charles coal on Richards fire- 
bars gave a contumption of 5.8 and 5.9 kilos per 
kilowatt-hour. Taking anthracite at 273. ЗІ. per 
ton, and St. Charles coal at 223. 6d., the mean cost 
respectively would be 0.748d. and 0.714. per kilo- 
watt-bour. Ву the use of anthracite, absolute 
smoke consumption is assured. On July 30, 1897, 
the number of subscribers supplied was 2,864 taking 
the equivalent of 152,816 lamps of 10 candles, of 
which 136,471 were for lighting, 14,622 for motive 
power, 603 for heating appliances, and 1,150 for 
public lighting. The yearly return per lamp in- 
stalled was 108. The estimated return per lamp was 
193. 64. for commeroial lighting, 63. 5d. for domestic 
lighting, 3s. 1d. for motive power, and 11d. for heat- 
ing. The Clichy sector uses Aron meters; all the 
other sectors have adopted the Thomson-Houston 
meters. | 

Secteur des Champs Elysées.—' The Society for the 
Champs Elysées Sector supplies a large aud extended 
sector, as may be seen on the map; and has therefore 
adopted the use of alternating currents, with trans- 
formers on the premises of subscribers. The central 
station is installed at Levallois-Perret, on the banks 
of the Seine, at about 1.5 km. from Paris. It is 
composed of a large boiler-room, which comprises 
seven Galloway boilers, each producing 6,600 Ibs. of 
steam per hour, at the pressure of 85 Ibs. per square 
inch. These boilers are furnisbed with Green's 
ecopomizers. Within the boiler-room there are two 
Farcot horizontal steam-engines, with single oylin- 
ders and condensers, of 600 HP., working at 60 revo- 
lutions per minute; also one similar machine, formed 
of two twin engines of 300 HP., and one similar en- 
gine of 800 Hp. One of the three first engines 
directly actuates а Hillairet alternator, of 400 Kw. 
at 3,000 volts, with a frequency of 40 periods per 
second, with revolving indicators, and the two others 
work two Hatin and LeBlanc alternators of the same 
power; with each machine there isan exciter of 25 
KW. at 160 volts. The &00-H?. engine works a 
Hatin and LeBlano alternator of 600 Kw. at 3,000 
volts, of the same frequenoy, and an exoiting con- 
tinuous-ourrent dynamo of 25 Kw, At the present 
moment a fifth Farcot engine, witha Hatin and 
LeBlano alternator, is being installed, There is also 
to be found at these works a Willans 60 HP. engine, 
working a continuous-current dynamo of 25 KW., 
for the supply of electrical energy to a crane located 
on the banks of the Seine for discharging coal. The 
alternators are connected in parallel for the various 
purposes to which they are applied. 

The distribution is carried out by Berthoud-Borel 
concentric cables, lead-covered aud armored, laid 
directly in the earth. The total power actually 
available is 1,800 KW. As the commencement of 
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1897 the company possessed 1,723 subscribers, util- 
izing 127,842 incandescent lamps, 118 aro lampe and 
50 motors, equivalent to 220 HP. "We particularly 
notice that electric motors are beginning to be 
utilized in the working of lifts, Even in the case of 
alternating currents there are already a large num- 
ber of applications in this direction. A lew impor- 
tant subscribers desirous of installing electrio light- 
ing bave made application for the continuous cur- 
rent. We may especially mention а large building 
in the Avenue des Champs Elysées. The sector is 
about to establish a special sub-station for the supply 
of this building. The alternating current is to 
actuate a rotary transformer, which will supply the 
continuous current. 
(To be continued.) 


MIDSUMMER MEETING 0F THE NORTHWESTERN 
ELECTRICAL ASSOCIATION. 


On Board Steamer North West, Chicago to Duluth. 


The meeting was called to order June 11 at 11 
A. M. by the President, Mr. F. A. Copeland. 

Mr. S. Everett Doane of Marlborough, Mass., then 
read a paper оп ‘* Incandescent Lamps” in which 
attention was called to the fact that the old theory 
that the evaporation of carbon and condensation in 
the bulb of the lamp were the cause of blackening 
bad been exploded, and that the generally accepted 
theory at present, and which was undoubtedly cor- 
rect, was that the blackening was truly a chemical 
effect. After the reading of this paper a vote of 
thanks was extended to Mr. Doane. 

The question-box was then opened by the Seore- 
tary and the following question discussed: What 
success has been realized in substituting an incan: 
descent lamp in place of wire resistance in direct- 
current enclosed aro lamp?“ 

Mr. J. W. Mabbs, of Chicago, said: I have had a 
little experienze in the line suggested. Some two or 
three years ago I conceived the idea that the resist- 
ance in an incandescent lamp was wasting a great 
deal of energy which ought to be utilized as light, 
and I had an idea that the resistance that is generally 
wasted in an incandescent arc lamp could be utilized, 
and along tbat line I tried quite a number of experi- 
ments by taking several incandescent lamps and 
putting them in multiple series with the incandes- 
cent аго. I had quite a little trouble to get the in- 
candescent lamps to work satisfactorily, owing to 
their faulty construction, but after a little we got 
the thing down so that the lamps worked pretty 
well. The aro lamps worked much better than they 
did with the metal resistance, and thesmaller lamps 
gave more or less light that we atilized for places 
where a little aberration in light would not be ob- 
jeetionable, and in that way put the energy formerly 
thrown away to good use in lighting spaces where a 
variable light would not be objectionable, and dur- 
ing the two or three years that we have used the in- 
candescent lamps in connection with the arc lamps, 
in this way, we have been put to Jess trouble and 
expense for repairs than when we used the lamps 
with the metal resistance. By putting about 6 
lamps in multiple series of 10 candle power, each 
one consuming about an ampere, we get very good 
results. 

Mr. Hard ing— The better service that you obtain 
from your aros I presume is due to your having less 
trouble in maintaining the lamp. 

Mr. Mabbs—Yeg, sir, I think the main benefit 
derived is in having the heat from the resistance 


kept away from the lamp. The iusulation, eto., are. 


injured by the resistance in the lamp, and by put- 
ting this resistance in incandescent lamps it removes 
the beat from the aro lamp, and in that way length- 
ens the life of the aro lamp. 

Mr. Wurts— Does the breakage of one of the lamps 
render them all useless? 

Mr. Mabbe—We use a wattage of about four watts 


in these lampe, and in that way we figure that five 
lamps will carry tbe current necessary to run the aro 
lam p, and we keep close enough watch of them so 
that if one burns out we replace it immediately and 
in that way avoid the loss of the entire lot. If two 
burn out, however, generally the whole lot goes. 

Mr. Wurts—lIow many have yoa been operating 
in that way? 

Mr. Mabbs— About 8 or 10. The reason that we 
bave not used more in that way is because the light 
derived from the incandescent lamps will fluctuate 
considerably—for instance, a ten candle power lamp 
ranging from six to twelve candle power, which 
would be quite objectionable where a continuous 
light is needed. But for lighting passages, and in 
fact for all lighting purposes where variation in 
eandle power is unobjectionable, this method of 
lighting oan be used. The method described, bow- 
ever, is impracticable where steady reading or writ- 
ing ia concerned. 

Mr. Abadie—What is the maximum distance from 
the ато lamp at which you can place the incandes- 
cent lamps? 

Mr. Mabbs— Fifty or sixty feet. 

Mr. Kimball—Although Iam not a member of 
your Association, I might say that in Hartford, 
Conn., they have been making extended experiments 
in this line and have adopt: d а special form of series 
lamp, and are giving 16 in the form of a bonus toall 
their customers. It is installed in stairways, entries 
and places of that description, and it has been very 
successful. I think they have it in operation now 
on about 50 lamps. They have been operating that 
number to decide whether the method is practivable, 
and if found so they will put 16 in operation over the 
whole of their system. 

Mr. W. F. Baker, Gas Commissioner of Massachu- 
setts, was next requested to address the Convention, 
which be did on the subject of The Mutual Rela- 
tions of Municipalities and Companies.“ 

At the olose of thia address, which was greeted 
with applause, Mr. Hill said: As the steamer is late 
it will hardly be possible for us to yo on shore and 
still keep our appointment at Sault Ste. Marie. A 
reception has been prepared for us there, and we 
have been invited to inspect the new smelting fui- 
naces. We will not reach the Soo“ before 8 o’olock 
even if we do not stop at Mackinao Island. 

Mr. Abadie moved tbat a committee of three be 
appointed to determine the matter. This motion 
was seconded and carried. 

The Secretary then suggested telegraphing from 
Mackinao Island to the ''Soo," which suggestion 
was approved. 

Messrs. Mercein, Hill and Abadie were appointed 
a committee to attend to the matter, after which the 
meeting adjourned. | 

A stop of brt fifteen minutes was made at Macki- 
nao Island. 

At 9 P. M. on the 13th inst. a paper on the subject 
of ‘‘ Mechanical Draft was read by Mr. Cross in the 
absence of the author of tbe paper, Mr. Walter B. 
Snow. 

The discussion of this paper was participated in by 
Messrs. Doherty, Dow and Cross. 

This was followed by a paper by Mr. Dow of Mid- 
land, Mich., on '' Purification of Water.“ 

Mr. A. J. Wurts, of Pittsburg, then spoke at some 
length on the subject of Lightning Arrestere,“ after 
which the meeting adjourned. 

On June 14, at 10 A.M., the meeting was called to 
order by President Copeland in the City Hall at 
Dulutb. Mr. Henry Truelson, Mayor of Duluth, 
then delivered a welcoming addreas which was re- 
ceived with applause aud responded to in bebalf of 
the Association by President Copeland. After these 
preliminaries had been gone through with, a paper 
entitled '' Electrical Smelting of Ores," by Mr. W. 
Т. Horry, was read in the absence of the author by 
Mr. Doherty. 

The question-box wae then opened and found to 


contain the following query: On an overhead 
three wire syatem of direct low tension distribution, 
does it afford additional protection against lightning 
to ground the neutral wire at various points througli- 
out the system ?" ; 

The President requested Mr. Wurts to gi. e his 
opinion on the matter. 

Mr. Wurts—In my judgment the grounding of this 
middle wire might, and probably would, prot: ct the 
generator. But I do not think that the grourding 
of a wire protects apparatus at any considerable dis- 
tance from tbe point at which the wire is grounded. 
The self-induction of the wire, that is, the resistance 
of a perfectly straight wire to the passage of die- 
ruptive discharges, is so great that the discharge will 
not travel any considerable distance over the straight 
wire to get to a perfect ground—it will jump in 
preference to doing that. I have seen that in prao- 
tice very often, aud have demonstrated the fact in 
laboratory experiments. I have short-cirouited or 
made a loop of wire—for instance, take a wire run- 
ning from my position here to the corner of the room 
and back again, and place a spark gap balf way be- 
tween here and the corner, send disruptive discharges 
into the wire, and the ourrent will pass aoross tbe 
spark gap rather than go through the wire and back 
again. That amounts to the same thing as grounded 
wire, and, as I bave said, in preference to traveling 
the wire the ourrent will jump а oonsiderable spark 
gap. 

Prof. Elisha Gray, by 1equest, then addressed the 
Association at some length, referring especially to 
the progress made by electricity since he was а 
young man. His remarks were listened to with 
much interest. 

Prof. Fujioka of Tokyo, Japan, next addressed 
the meeting, dwelling especially on the enjoyment 
of the Lake trip and referring among other things to 
the use of lightning arrestera in Japan. Prof. Fujioka 
in concluding said: We are using Morse instru- 
ments almost exclusively on telegraph linesin Japan, 
and we use Western Eleotrio switohboards on all 
telephone exchanges and Edison and Brush machines 
in lighting. That shows that the so-called alliance 
of the United States, Great Britain and Japan is 
already accomplished as far as electricity is oon- 
cerned.’’ | 

This statement was received with rousing ap- 
plause. | 

A vote of thanks was then extended to the officers 
of the North West, and to Mr. James R. Dee for his 
management of the entertainment at Hancock and 
Calumet. The mayors and citizens of Duluth and 
Superior likewise received & vote of thanks, as did 
Mr. Hillfor his untiring efforts in contributing to 
the success of the trip. 

The Convention then adjourned sine die. 


The following names additional to those given in 
our last issue were taken from the steamer's list: 

R. N. Adams, P. C. Kelliher, Joseph Ripley, 
Dr. Darling, Mr. Ferguson, Geo. R. Easterday, 
Chas. S. Osborne, all of Sault Ste. Marie. 

J. Loomis, Cheboygan, Mich. 

Willson Howell, Harrison, N. Y. 

Mr. Pierce, of Negaunee. 

Charles Wigb, Edith Wigh, Hancock. 

Edna Lud, Will Caverly, З E. Doane, W. W. 
Darley, Chicago. 


ELECTRICIANS IN THE WAR. 


E. L. Bemiss, superintendent of the Edison Electric 
Light Company, New Orleans, is co-operatirg with Col. 


Eugene Griflin in the organization of the volunteer eu- 
giueer brigade. He has sent several applicatione to 
Colonel Griffin from electricians and otbers. 


The General Electric Company owed оп Januar 
1, 1898, $1,339,380 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid en its commen stock since August, 1993. 
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Јони 22, 1898.) 


LEGAL NOTES. | 


The Western Electric Company have entered suit 
in the Cirouit Court at Chicago praying for an ivjano- 
tion to restrain the Kellogg Switchboard & Supply 


Company from infriogipg on their patent rights rela- 
tive е аи in multiple switohboards for 


telephone exchanges. 

At Boston on the 14th inst., in the appeal case of 
Louis Post et al., complainants, vs. the Beacon 
Vacuum Pump & Electsical Company et al., the 
court denied the appellants’ petition and motions 
filed March 7, 1898, and revoked the jadgment 
entered January 18, 1898. The decree of the court 
below is affirmed with a modification so amending 
is that the dismissal of the bill shall be without 
prejudice ; appellees recover the costs of this court, 
and the case is remanded to the Circuit Court for 
further proccedings accordingly. 16 was further 
ordered that a mandate issue forthwith. 

Iu Philadelphia on the 14th icst. Judge Dallas 
heard argument in the United States C.rcuit Court 
upon the plaintiff's motion for preliminary ivjanc- 
tions in the suits cf William Pelzer of New York 
against the Horn & Brannen Manufacturing Com- 
pany, the Acme Gas Fixture & Art Metal Company, 
K. W. Giese & Co. and W. J. Buok, Sous & Co., to 
have tbe defendants restrained from tbe making of 
an alleged infringement on tbe complainant's pat- 
ented improvement in electrical fixtures. Decisicn 
waa reserved. The proceedings are said to be of 
widespread intere:t to the trade. 

The Tesla Electric Company of New York has 
brought suit in the Circenis Court at Cincinnati 
against the Dayton Fan and Motor Company of Dag- 
ton, and others, for the alleged infringement of a 
certain patented improvement in electro-magnetic 
motors, of which it is claimed Nicola Tesla was the 
first aud original inventor. An injunction and an 
accounting‘are asked for. 

Warren B. Reed, a citizen of Louisiana, and 
Brainard Rorison, a citizen of Michigan, have filed 
suit in New Orleans against the Edison Electric 
Light Company for alleged infringement of а orrtain 
invention patented by complainants. They aver 
that the General Electric Company of New York 
controls most of the stock of the Edison Eleotrio 
Light Company of New Orleans; that raid General 
Eleotrio Company manufactures all kinds of eleotrio 
appliances; that complainants have invented a meter 
whioh greatly economizes the consumption of eleo- 
tricity, and they have protected it by letters patent. 
They further aver that they showed the meter and 
its practical workings to the Edison Eleotrio Light 
people, and soon the latter began to secretly manu- 
facture and put in use a large number of such meters; 
that later the General Electrio Company openly 
manufactured these meters and sold and put into use 
thousands and thousands of them, to the great dam- 
age of complainants’ patent rights, and cutting them 
off from all profits on said meters thus sold and 
used. Complainants pray that the court decree that 

the three wire high eflicienoy type meter manufac- 


tured, sold and used by the General Electric Com- 
pany are infringements on complainants’ patent; 
thas said company be prohibited from manufacturing 
any more of these meters, and that the matter be 
referred to а master in chancery to ascertain how 
many meters have been sold and what profits sbould 


have accrued to petitioners. 


Richmond, Va.—The Southside Railway & Develop- 
ment Company has asked the Henrico board of super- 
visors for permission to construct an electric road in 
Henrico county to connect with the Traction Company's 


Broad street lineiu Richmond. 


The General Electric Company owed on January 
1, 1898, $1,339,880 acoumulated dividends on its pre- 
.ferzed stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 


on its common stock sinee August, 1893. 


THE NEWS. 


What is.Going On in the Electrical World. 


LIGHTING PLANTS. 


Bethlehem, Pa.—The town council of the borough of 
Hellertown has passed an ordinance permitting the 
Bethlehem Electric Light Company to erect poles and 
string wires within the corporate limits of that borough 
for the purpose of operating electric lights and furnish- 
ing heat and power by electricity. 


Conshohocken, Pa.—The light committee of the town 
council of the borough of West Conshobocken will re- 
ceive bids up to July 5 for furnishing electric lights for 
the borough for the term of five years, 25 candle power, 
50 lights with the privilege of more, to burn all night 
and every night. 

Columbus, O.—The Ambos Construction & Electrical 
Company, which has the contract for constructing the 
municipal electric light plant, has begun setting the 
poles. The equipment will require 387 lights and 1,700 


poles. 


Dalton, Ga.—The finance committee of the city coun- 
cil has been instructed to obtain estimates of the cost of 


an electric light plant. 


Danville, Ill.—The city council has inserted into the 
annual appropriation ordinance an item of $30,000 for 


an electric street lighting plant. 


Gaylord, Minn.—Ata special election held here on 
the 8th inst. it was voted to bond the village for the 
purpose of putting in an electric light plant to cost 


7 
Huron, O.—Proposals will be received by the council 
of tbis village, at the office of the village clerk, until 
noon on the 29th inst. for furnishing the necessary ma- 
terials, machinery. etc., and performing the necessary 
labor to construct, erect and install the following: 1. 
Building for power station. 2. Steam plant, consisting 
of two 89-horse power boilers, two high speed engines, 
stenm fitting, etc. 3. One 60-are light dyname, one 
1,000 candle power alternating switchboard, pole line 
and equipment, etc., and everything necessary to make 
я complete lighting plant. Bids must b» addressed to 
T. W. Derry, clerk, who will furnish specifications, 
printed forms for bids, etc. 


Lansdale, Pa.—The borough council bas passed an 
ordinance authorizing a loan of $20,000 for the purpose 
of establishing an electric light plant. The bonds are 
to bear 34 per cent. and to run thirty years, exempt 
from taxation. Bids will be asked for the erection of 


the plant. 

Los Angeles, Cal.—The city council has ordered ad- 
vertisements printed for bids for an electric lighting 
plant for the city, complete with the exception of the 
generating machinery. About 640 lights are called for. 
The Los Angeles Lighting Company owns the present 
system. 

New Iberia, L1.—The electric light plant at this place 
was totally destroyed by fire on the night of the 5th 
iust. 

Paris, Tex.—The plant of the Paris Gas & Electric 
Light Company was sold on the 7th inst. to Judge D. 
H Scott, who represented one-balf of the bondholders 
as attorney and tbe other as trustee. The amount bid 
was $30,000. The same management will continue and 
several improvements will be made and probably an 
electric railway added. 


Sea Isle City, N. J.— Proposals will be received at the 
office of the borough clerk until July 7 for lighting the 
streets of the borough of Sea Isle City witb 80 incandes- 
cent lights of 32 ср. for a period of ten years. There is 
& considerable amount of private lighting in the bor- 
ough. For specifications apply to A. Н. Sickler, Mayor, 
516 Minor street, Philadelphia. 


Terre Haute, Ind.—The court bas issued an order 
permitting the assignee, John L. Walsh, to sell at pri- 
vate sale the plant of the old Electric Light & Power 
Company, а rival of Russell Harrison'8 bankrupt com- 


pany. 


STREET RAILROADS. 


Beaumont, Tex.—The city counci] has repealed the 
electric street railroad franchise granted to L. P. 
Featherstone of Galyeston. 


Dayton, O.—The council has granted a street franchise 
to the Springfield & Dayton Electric Railway, and work 
will be pushed in order to have cars running between 
the two cities by the middle of September. The route 
gelected is about 26 miles long. 


Denver, Со!.— ТЬе board of aldermen has passed the 
ordinance giving the Denver City Railroad Company 
permission to change its system from cable to electric 
power. 

Fond du Lac, Wis.—At a recent council meeting L. 
T. Trcleven, А. G. Bechaud апа George W. Watson, all 
wealthy citizens of this city, made a request for a fran- 
chise for a street railway. "The specification states tbat 
the line is to be in course of construction in less than & 
year. Thecouncil adopted а resolution to have the 
franchise published, in order tbat the parties interested 
may submit a bid for the franchise, which is to be sold 
by the city. А special meeting has been called for 
June 30 for action on the matter, 


Kutztown, Ps.—Albert Schmick, president of the 
Allentown & Kutztown Traction Company, has secured 
all right of way for the electric road that is to connect 
this place and Allentown and work on the construction 
will begin immediately. 

Milwaukee, Wis.—The city attorney is quoted as sa7- 
ing that any additional litigation in tbe four-cent fare 
case would only lead to useless expense. The District 
Court, it will be remembered, decided that the ordinance 

assed by the council requiring the Milwaukee Electric 
ilway & Light Company to reduce its car fare to four 
cents was unconstitutional. 

Norwalk, O.— President De Witt of the Sandusky, 
Milan & Norwalk Electric Railway says tbat tbe Pull 
man Palace Car Company is now coustructing for tbe 
Norwalk branch of the road the finest passenger car 
that was ever put on any street car track. 


Portland, Me.—Work is being rapidly pushed on the 
Portland & Yarmouth electric rai road. J he foundation 
for the power bouse at Falmouth has been laid and 
work has been begun on constructing a coal wharf. 


Southbridge, Mass.—A movement ison foot to form a 
company made up of Webster and Southbridge capital 
to build an electric road connecting these two towns. 


This with the roads now being built would give South- - 


bridge an electric road to Worcester. 


St. Alhans, Vt.—It is reported tbat the incorporators 
of the projected electric road to run from this city to 
the bay have received word from the Chicago capitalists 
interested in the enterprise that matters were being 
satisfactorily arranged and that the prospect for the 
immediate building of the road is very favorable. 


St. Louis.—The Central Traction Company's bond, 
signed by the Mi<sissippi Valley Trust Company, has 
been approved by tbe city council. The bond is for 
$250,000 and was given as а guarantee that the provi- 
sions of the franchise granted the company by the 
councils will be faithfully carried out. 'The franchise 
is now before the courts, the contention being that 
under the Julian law it isinvalid. The Supreme Court 
is expected to give a decision on the constitutionality of 


this law next month. 


MANUFACTURING, ETC. 


Boston, Mass.—It is stated that the Boston Elevated 
Railway Company has given a contract to the Walker 
Compauy for a generator of & rated capacity of 4,000 
horse. power and capable of delivering over 5,000 horse- 
power for a few hours at a time. It is for use in con- 
nection with tbe surface lines of the company. 


Minneapolis, Minn.—To W. H. Dunwoody belongs the 
distinction of possessing the first and at present only 
electrically-propelled yacht on Minnetonka lake. The 
current that drives the motor is obtained from storage 
batteries placed with the rest of the machinery beneath 


the floor. 

Moon Run, Pa.—The Moon Run Coal Company is 
having two Morgan-Gardner mining machines installed 
in its mine. 'l'hese machines are to be operated by 
electricity. А compressed-air plant is now in operation 
at the mine, with electrical haulage, but it is under- 
stood that the mine will shortly be operated entirely by 


electricity. 

Newport News, Va.—The steamship Pisa, which 
sailed from this port for Hamburg, Germany, on the 
15th inst., had on board ten large electric cars, manu- 
factured in St. Louis. These are the first American 
manufactured electric cars to be shipped abroad, and 
are to be tried as an experiment in competition with 
German manufactu red cars. 

New York.—The Goubert Manufacturing Company, 
14 and 16 Church street, will furnish, under contract, 
feed water heaters for the big power station of the 
Metropolitan Street Railway Company at 96th street 
and East River. Thisis said to be the largest single 
order for feed water heaters ever placed in this or any 
other country. The first installment consists of 30,000 
нь. in six heaters rated at 5,000 нр. each. 


COMPANY MATTERS. 


Bloomington, Ill.—The $292,590 realized from the 
sale of the Bloomington City Railway is to be dis- 
bursed as follows: Court costs, $319.20; D. Funk, trus- 
tee, $500 ; first mortgage bonds, including $5.000 fees 
for Lillard & Williams, attorneys, $112.215 31; John 
C. Barron, third mortgage bonds, $2,523 17; Theodore 
Kitchen, third mortgage bonds. $296 84; attorr.eys' fees 
for Rowell, Neville & Lind!ey and Fifer & Barry, third 
mortgage bonds, $10,000; Lien holders, 76 third mort- 
gage bonds, $1.279 92 ; second mortgage bonds, $70,335.- 
53 ; А. E. De Mauge, solicitor's fees, $5,000. 

Bridgeport, Conn.—The Canadian Bryant Electric 
Company has been organized bero with a capital of 
$5,000 to accommodate Canadian buvers of the products 
of the Bryant Electric Company. The latter company 


has already a factory in Montreal. 


TRANSMISSION PLANTS. 


Buffalo, N. Y.—The motive power of the great mill- 
ing plint of the Urban Roller Mills is to be changed 
from steam to electricity generated at Niagara Falls, 
The electric machinery has been ordered. 

New Orleans.—I. Sternfeld, an electrician of the City 
of Mexico, when here a few days ago, stated that bis 
plan to utilize the water falls of the Monte Alto river 
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had succeeded and he had been East to purchase the 
electrical machinery, and had closed а deal with a 
large manufacturing concern amounting to about 
$1,500,000. Mr. Sternfeld stated that the contract 
calla for a 6,000 horse-power transmitter, and the cur- 
rent will be carried frum the river into Mexico City, & 
distai.ce of thirty-five miles. The pressure will be 
22,000 volts. and it will be carried over three wires into 
the city. The incline of the Monte Alto river amounts 
to about 2,000 feet, and there are five of the falls 
where generators will be placed, four of which will be 
set in each fall, thus making twenty generators in all. 
The ge: erators of the electrical current will be run by 
water power, and a system of signals will be in vogue 


во that each statiou will know exactly what the others 
are doing.“ 


Phoenix, Ariz.—The Arizona Canal and Arizona Im- 
provewent companies have been organized and will 
probably consolidate and form а new сошрапу. One of 
the plans of the men composing the companies is the 
utilization of the water powor, both at the falla on the 
Arizona canal and at other points, in generating elec- 
tricity for transmission to Phoenix. 


PERSONAL AND MISCELLANEA. 


Joseph C. Field, an electrician of wide reputation, 
died at Chicago of heart disease ou the 9th ipst. He was 
seventy-one years old, aud had been many years in the 
emplov of the Western Electric Company, retiring 
from that concern about а year ago on account of ill 
health. Hiselectrical inventions were numerous and 
several of them valuable. Mr. Field was born in Syra- 
саве, N. Y., but had been a resident of Cbhic:go for 
about thirty years. His wife died three years ago, and 


his only surviving children are Howard Field and 
Mrs. Cobb. 


Dr. A. P. Southwick, the dentist who originated the 
idea of substituting electricity for hanging, died at his 
home in Buffalo, N. V., on the 11th inst. He was locally 
known as the Father of Electrocution.’’ He was 
born in Ashtabula, Ohio, in 1526. He was deeply inter- 
ested in science all hia life, and at one time managed a 
large oxy-hydrogen gas plant at Buttalo and invented 
and patented a process for purifying gas which was 
highly remunerative to him until the advent of elec- 
tric lighting. 


The electric Jacquard loom invented by Jan Szcze- 
panik is to be exhibited at the Paris Exposition for the 
fi rat time. Before the eyes of the public it will weave 
silk pocket bandkerchiefs. In three minutes the pur- 
chaser of such a handkerchief will be photographed by 
an apparatus in the loom itself, the design plate will be 
prepared by the same machine, and then it will makea 
silk handkerchief with the purchaser's likeness woven 
into it, so that in not more than half an hour from the 
time when the portrait was taken the buyer will be 
able to take away with him as & remembrauce of the 
Exhibition a handkerchief with his inwoven por- 
trait, and all fora tew francs. 


Third Assistant Secretary of State Thomas W. Crid. 
ler has been designated to continue the work begun by 
the late Moses P. Handy as special commissioner of the 
Paris Exposition. President McKinley in transmitting 
to Congress a report made on the Exposition by Mr. 
Cridler, renews his recommendation that a liberal 
appropriation be immediately granted. 


COMMERCIAL PARAGRAPHS. 


The Lundell Slow-Speed Electric Motors manufactured 
by the Sprague Electric Company, 20 Broad street, New 
York, have probably had as much cr more to do with 
making shafting and belting obsolete than any other elec- 
tric motor. In this country, in England, and upon the 
Continent, in Japan, Australia and the far East the Lun- 
dell Motor bas won enviable standing, for exacting use 
has demonstrated its advantages. The characteristic feat. 
ure of the Lundell Slow-Speed Motor is the single fleld 
coil which energizes all the magnetic poles, resultiug in 
great simplicity of construction. The magnetic circuits 
are the shortest possible, and the leakage of the magnetic 
lines of force is reduced to a minimum, resulting in econ- 
omy of the fell arpere-turns. At the present time there 
аге wany thousands of high and medium speed ty pes of 
the Lundell motor in use and about one thousand of the 
slow-ereed, which certainly speaks well for this make of 
motor. 


The Goubert Manufacturing Company, 14 and 16 Church 
street, New York, has secured from {һе Metropolitan 
Street Railway Company of thatcity the contract for Fad 
Water Heaters for the manmoth power station being 
erected at 96th street and East Hiver. The first installment 
consists of 30,000 нр. in six heaters, horizontal type and 
rated u! 5,000 нь. each. They are to be placed between the 
low pressure cylinders and the condensers. It is said to be 
the largest siugle order for fced water heaters ever placed 
iu this or any other country. 


The Warren Electric & Specialty Company, Warren, O., 
advise os that they are receiving а large number of sug- 
gestions of names fur their new lamp, and as each sugges- 
tion must be accompanied with an order they are corre- 
spondingly busy--sowe of a cbaracter to provoke mirth, 
and whicb will be published after the contest is closed and 
prizes awarded. 


INCORPORATIONS. 


The Natchez Light, Power & Transit Company, Natchez 
Miss. —to erect and operate electric plants for ligbting ^n 
power purposes and the operation of railways. Capital 
stock, $100,000. 


The Gordon Battery Company, Portland, Me.—to gener. 
ate aud d. alin electricity. Capital stock, $850,000. Presi- 


dent, Arthur 8. Pinkham; treasurer, Charles K. Lock- 
wood. 


The King Electric Company, St. Louis. 
$10,000, all paid in. Iucorporstors : 
King and John A. King. 


The Central Ohio Gas Company, Lima, O.—to operate in 
natural and artificial gas and in electricity. Capital stock, 
310,000. Incorporators: 8. У. Wheeler, C. H. Gable, J. D 
B. Neely, J. W. Easley and A. E. Scleithe. 


The Kane's Falls Electric Company, Fort Ann, N. Y. 
Capital stock. $25 000. Directors: Eugene L. Ashley and 


Elizabeth Ashley of Glens Falls, Elmer J. West of Cald- 
well. 


‘she Providence & Taunton Street Railway Company —to 
butid und operate an electric railway about 16 miles long, 
beginning where the Taunton line intersects the State line 
in Seekonk and run through that town, Rehoboth and 
Divhton to the city square in Taunton, Mass Capital stock, 
$160 000. Directors: J. A. King, clerk, F. E. Perkina, 
treasurer, Rev ben Bowea, N. E. Walker, G. К. Fraucis, 
Asa Waterman and Peter A. Corr. 


The Boston, Milton & Brockton Street Railroad, Boston, 
Mass —to bulid and operate an electric raliway ru: ning 
from the boundary line between Bost n aud Milton, 
tbrough Milton, Quirev and Randolph to“ West Corners." 
Capital stock, $-0,000. Directors: Bradford Hami ton, 
clerk, and G. J. Morse, S. A. Hilton, F. W. Archer, A. H. 
Crossman, F. C. Hinds, J. II. Packard, J. B. L. Bartlett. 


Capital stock, 
Johu C. King, Ida A. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JUNE 14, 1898. 


SLECTRIO RAILWAYS AND RAILWAY APPLIANCES. 
605,503. Electric Railway. Arthur J. Moxham, Lorain. O., 


assignor to the Jobuson Company, same place. Filed 
Nov, 18. 1897. 
605,620. Overhead Car or Like Receptacle. Alfred M. 


Acklin, Pittsburg, Pa., assignor to Heyl & Patterson, 
game place. Filed Jan. 15. 1997. 


605,661. Electric Railway. Charles H. Davis, New York 
Ойу. Filed Nov. 2, 1897. 
605,651. 


Combined Train Arresting and Signaling Mechan- 

ism for Electric Railways. Charles II. Davis, New 
York City. Filed Nov. 9, 1897. 

605.716. Trolley-Wheel. Alexander F. Humphrey, Alle- 
vheny, Pa. Filed Dec. 9, 1*97. 

605,796. 'Trolley-role. John N. Prisk, Johnstown, Pa. 
Filed Feb. 8, 1897. 


6055414. Klectric-Railway Svstem, Henry A. Chase, Bos- 


ton, Mass. Filed Feb. 7, 1891. 

6055821. Klectric Railway. Rudolph M. Hunter, Philadel- 
phia, Pa. Filed Dec. 14, 1597. 

605,15. Brake for Tralley- Cars. Aloysius В. Klingler, 


Ridley Park, Ра. Filed Feb. 29, 1597. 
ELECTRIC LIGHT8 AND APPLIANCES. 


605,198. Incandescent Electric Lamp. Otto Н. Michael- 
поп, Charleston, W. Va. Filea July 17, 1897. 

005,529. Desk-L«mp. William E. Ward, Moutclair, N. J. 
Filed Jan. 2, 1897. 

605,711. Electric-Are Lamp. Daniel Higham, Boston, 


Mass., assignor to Howard H. Migham, Philadelphia, 
Pa. Filed Oct. 26, 1897. 


ELECTRICAL MACHINERY AND APPARATUS, 


605 525 and 605,5 6. System of Electrical Distribution. 
Cuarles P. Steinmetz, Schenectady, N. V., assignor to 
the General Electric Company of New York. Filed 
Jan. 25, 1895. and June 17, 1897. 

605,665. Electric Meter. Thomas Duncan, Fort Wayne, 
Ind. Filed Aug. 6, 1897. Renewed May 18, 1898. 

605,679. Mounting for Ele tric Motors. Еш B. W. 
Reichel and Friedrich W. V. Stein, Berlin, Germary, 
вані пога to the Siemens & Hal«ke E'ectric Company of 
America, Chicago, Ill. Filed Jan. 27, 1595 

605,765. Apparatus for Supplying or Measuring Currents 

of Electricity. William D. Watson and Thomas llum- 
phreys, Kochdale, Kngland; said Humphreys assignor 
to said Watson. Filed Dec 28, 1897. 


ELECTRIC ELEV ATORS. 


605,593. Kectric Elevntor. Hayward Cochran, Chicago, 
III. Filed April 19, 1897. 


TELEPHONE AND TELEGRAPH APPARATUS. 


605,575. Carbon Transmitter. Godfrey W. Goss, Kokomo 
Ind. Filed April 20, 1597. Renewed Feb. 7, 1898. i 
605,580. Telephone Circuit aud Apparatus. Milo G. Kel- 
logg, Chicago, UL, assignor to the Kellogg Switeb- 
board & Supply Company, same place. Filed March 


23, 1897. 

605,591. ‘Telephone Receiver. Peter C. Burns, 

NI. Filed Nov. 20. 1897. wiese 

605,070. Telephone-Switehhoard System. Fred C. 

Detroit, Mich. Filed July 3, 1897. SH ges, 

605 67 1. Cord- Weight for Telephone-Switchbonrds. Fred 
C. Hughes, Detroit, Mich. Filed Sept. 27, 1597. 

605,532. "Telephoue-Transmitter. William Е. Sundberg 
Worcester, MB., assignor to Lara M. Petterson and 
Carl J. Ekatedt, same place, as trustees for the Heliable 
Electric Manufacturing Company. Filed Sept. 28, 1897. 


SIGNALS AND SIGNALING APPARATUS. 


605,638, Selector Signaling System., Thomas О. 

"Malta, Ohio. Filed Sept. 17, 1897. ees 

605,708. Electric Railway Signal. Charles L. R 
Windsor, Conn. Filed March 2, 1897, 


MISCELLANEOUS. 


Electric Recording Instrument. h 
Jaeger. Maywood, N. J. Filed Aug. 5, B arles L. 
605,661. Insulating Electrodes for Electric Gas-Lighting 
Burners, Adrian L. Bogart, Jamaica, N. V., assignor 
to asm B. M. Jordan, New York City. Filed May 
605,795. Automatic Electric Fire-Alarm. Her 
son, Quincy, Mass. . Filed June 17, 1897, R 


enrew, Eart 


605,548. 


TELEPHONE AND TELEGRAPH. 


A special committee of the council of Terre Haute, Ind., 
has reported in favor of granting a franchise to operate in 
that city to the People's Telephone Company. 


The Estern Wisconsin Telephone Company has been 
granted a franchise to enter Food du Lac. Lines of this 


company are now operating in Sheboygan, Manitowoc, 
Calumet and Fond du Lac counties. 


At Columbia, Tenn., recently the board of mayor and 
aldermen reconsidered their action in regard to refusing a 
franchise to the American Telephone & Telegraph Com- 


pany of Tennessee, and by a unanimous vote granted the 
franchise. 


The Southwestern Telegraph & Telepbone Company has 
certified to the Secretary of State at Albanv, N. M, that it 
had increased its capital stock from $4 002,000 to $5,000,000. 
The liabilities of the company are $131 0:0. 


Н. A. Helvin of Columbia, Tenn., and associates have 
been granted a franchise to operate atelephone exchange 
in Chattanooga, Tenn. The ordicance, however, ів hedged 
about with rigid restrictions, and 1t is doubtful whether 
Mr. Helvin will consent to operate under its provisions. 
He is allowed ninety days to decide, 


Frank L. Wood has been appointed receiver of the New 
York State Telephone Company of Syracuse. The recelv- 
ership is the result of an action brought by Frank Sumney 
to set asidea bill of sale and transfer of the property to 
the Automatic Service Company of Buffalo. 


The Erie Telegraph & Telephone Company held its 
annual meeting in New York on the 14th inst., and elected 
the following officers: President, Charles J. Glidden; 
secretary, George B. Perham: treasurer, Charles A. Grant; 
general manager, James P. McKinstry. The Southwestern 
Telegraph & Telephone Company elected the same officers. 


The Baldwinsville, N. Y., Telephone Company has 
asked the court to grant a peremptory mandamus direct- 
ing the Central New York Telephone & Telegraph Com- 
pany to furnish ita service so that it can transmit mee 
sages to Syracuse which it has refused to do. It is claimed 
that the company ів а common carrier and bound to fur- 
nisb service to the entire public and that under the tele- 


phone law rival telephone corporations must be treated 
the same as individuals. 


Judge Lacombe, in the United States Circuit Court at 
New York, has signed an order discontinuing the suit of 
the United States of America against La Compagnie Fran- 
caise des Cables Telegraphiques. This is done by mutual 
consent of and without cost to either party to tbe suit. 
The suit was brought to prevent the cable company from 
landing on American soil. 


А resolution passed by the city council of Des Moines, 
Ia., ordezs the Iowa Telephone Company to cease setting 
poles, stringing wires, laylng cables, or in any.manner 
using the streets and alleys of Des Moines for the oper& 
tion of telephones; also instructs the city solicitor to notify 
that company that if the ordinance is not complied with 
he will immediately take the matter into court. Council 
holds that the company has noright to use tbe streets, its 
franchise baving expired over a year ago. 


The law governing the operation of telephone lines 
under the War Revenue bill, row in force, is as follows: 
"It shall be the duty of every person, firm or corporation 
owning or operatiug any telephone line or lines to make 
within the first fifteen days of each month a sworn state. 
ment to the Collector of Internal Revenue in each of their 
respective districts, stating the number of messages or con- 
versations transmitted over their respective lines during 
the preceding month for which а charge of 15 cents or more 
waaimposed,and for each of such messages or conversations 
the said person, firm or corporation shall pay а tax of one 
cent; provided, that only one payment of said tax shall be 
required, notwithstanding the lines of one or more per 
sons, firms or corporations shall be used for the transmis 
sion of each of said messages or conversations." 


New Companies Incorporated. 


The United Telephone Company, Swanwick, Ill. Capital 
stock. $ 00. Incorporators: John I. Higgs, Philip Fearn: 
sen and Matt Kobb. 


The Mountain Home & West Plains Telephone Com- 
pany, Little Rock, Ark. Capital stock, $5,000. Incorpor& 
tors: O. W. Brown, president; N. H. Dyer, B. E. Massey, 
B. O. Paul, W. C. Eatman and R. C. Love. 


The Lawrence Telephone Company ot Ashland, Ky. has 
filed articles with the fecretary of State increasing ita 
capital stock from $12,000 to $24,000. 


The New York & Long Island Telegraph Company bas 
certified to au increase of capital from$$5,000 to $30,000. 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Execraiciry from а variety of sources. 
The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. , The management of this journal will esteem it 


a favor to have brought to their attention any inaccuracies readers may discover in these columns. 

Abbreviations : ert. indb., certificate of indebtedness: coll, collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
extension; gen., general; g., gold; guar., guaranteed;* inc, income; imp., improvement; ра. paid; pfd., preferred ; mi; mortgage; tr., trust; A., annually; S., semi-annually ; 
A., Feb. and Aug.: M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June. 


G., quarterly; A. & O., Ahl. and Oet.; F. &. 


| PASSENGER RAILWAYS. 


| 


Pur 


PASSENGER RAILWAYS. 


Capita! Stock. 


— 


Capital Stock. 


—̃ — Rate and Date of 
Authorz' df Issued. Last Div. 


Rate and Date ot 
Last Div. 


— 


КАНЕ. Par Aut herz Issued. 


| | | 


Bid. Asked. ХАМЕ. 


Hartford Conn.—June 20: 
Hartford Street Ry. Oo......... Soe 


—— 


Albany, М Y.—June 20: E $4,000,000 ко 3 & B., Jan., 98. 


100 1. 000, 000 ооо „% „%%% oe 


Albany Ry. Oo : 00 2, 000, 000 81, 780, 000 1% % Q., Feb. 98. 11214! 145 Hartford & West Hartford RR ..... 

Troy City Railway Co..... .. 1000 2,000,000| 2,000,000! 1°% Q., Dec. 10, 97.| 68 | 70 

Traction Oo. (Saratoga) 100 50,000 50,000] ......... Holyoke Mass.—June 20: T" 
Holyoke Street Ry. (o. 100; $400,000 400, 00086 & A., Jan., 38. 


Hoboken, N. J.— June 20: 
1.000, 0008 %, 1892. 


Allentown, Pa.— June 20: 


Allentown & Lehigh Val. Trac. Оо. 4,000,000] 1,500,000] ......... 
Bridgeport, Conn—June 20: North Hudson Оо. (N. J.) Ry. Co... 
Bridgeport Traction Co............ ‚| 100! 2,000,000} 2, 000, 000 1 & Aug., 97. Indianapolis, Ind—June 20: У 

, 2 @eeesoeevene at 

Baltimore, Md.-June 20: **Citizens’ Passenger Ќу.......... .. . 5,000, 000. 

Baltimore Otty Passenger Ry. OOo. . 25 6,000,000] 2, 500,000 5 % 8., July 2,97. Lancaster, Pa.— June 20: 

A Baltimore Consolidated Ry. Co..... 25 10,000,000 9,177,0002 % 8., Jan. 15, 98. 2335 Pennsylvania Traction Co.......... 100 10,000,000 9,900,000 TT ТУЛИ 

Central Ry. Co. of Baltimore City.. 50 800,000] 300.000 6 % A. Dec., 1897. 82% || Lancaster & Col. Electric Ry...... Р И 87, Е аге 

Boston, Mass.—June 20: West End Street Railway.........- VVV ние vss 

New England Street Ry............. 25] 5,000,000] 1,081,925]! % Q., Jan. 18, 97 Louisville, Ky.—June 20: 

North Shore Traction Oo....... сот. 100! 4,000,000} 4, 000. 000000. Loutsville Ву................... сопа. | 100 4.000, 000 3,500,000 |1*4 N., Oct., ' 

North Shore Traction Co. pfd. 100 2,000,000} 2. 000.0006 % 9., A. & О. Louisville Ry... ... 5 % pfd 100 2,500,000; 2.500.000 2% % S., Oct. І, 97 

b West End Street Ry. Co...... com. 50 10,000,000] 9,085,000! 4 % 8., Oct., 7. 8314 

dh West аз ee КУ. Co...8 % pfd. 50 6.400. 6, 400, 0004 % B., Oct. 1. 97. |102 Minneapolis. Minn. June 20. e eee 

ston Elevated R. R..................| 100 10,000,000 Twin City Rapid Transit........com. ‚000, Я e 
| 206|134 % . *98. 

Brooklyn N. Y.—June 20: Twin City Rapid Transit....7 % pfd. 8,000,000) 1.714. 20 % % Jan 

Brooklyn City & Newtown Ry......| 100! 2,000,000] 1.928. 400 2 % Feb. 1, 1898. 20 Montreal, Canada.—June 20 | 

Brooklyn Rap. Transit Oo., tr сегїЇ.. 100; 20,000,000, 20,000,000 Nei ae ts 50% Montreal Street Ry. Co 50; 4,000,000) 4,000,003 % S., M. & N 
cBrooklyn Heights Rallroad......;.... 200,000; 200,000 TT Toronto Street Ry. Co. 100 6,000. 000 6, 000,00 134 % S., J. & J 
Brooklyn City RR... guari 100 12,000,000! 12.000, 000 2% % Q., Jan., 98. 211 
e Brooklyn, Queens Oo. & Sub. RR... . 2,000,000; 2,000,000) ............ ‘si Memphis, Tenn.—June 20: 

Coney Island & Brooklyn RR. 100! 1,000,000) 1,000,000|1% 3% Oct. 1, . 200 Memphis Street Railway Co. .| 100 500,000 500, 000 «енен 

Kings County Elevated.......... Pv ОМИ 4,750,000! 4,750,000) ............ 

Kings County Traction Co.......... 100) 4,500,000! 4, 500.0001 3¢ July 26, 97 47 Я New Haven, Conn.—June 20: 

Nassau Electric Railroad .............]......| 6,000,000] 6,000,000) ..... —Ó su 373 Fair Haven & Westville RR......... 25 1,500,000) 900.000 1.7 S., Sept. 7. | 60 
700 uus 50 2,000,000; 2,000,000) ............ ; New Haven Street Railway Oo. . . . 100 1,250,000) 1,000,000/24 % A., July '96. | 60 
Brooklyn. В & W. E. Ratlroad../..../ 1,000,000) 1. O00, O00 .-.......... 14 New Haven & Centerville.......... 100 700,000 300.0000 ( m 

Buffalo, N. Y.—June 20: Winchester Avenue RR............. 25; 1,000,000] 600,000; ........ et 

Buffalo & Niagara Falls Elec. Ry....| 100! 1,250,000| 1.250,000| ............ 58 New Orleans, La.— June 20: | 

*Buffalo Railway Oo. ... . .. . 100) 6,000,000} 5,870,500/1 % Q. Dec.,'97. | 80% Canal & Claiborne RR. Оо.......... 40! 240.000 240.0004 % S., Jan., f 140 

—June 2 New Orleans & Carrollton RR......| 100 1,200,000) 1. 200.000 1% % Q., Jun., t8 — 1237. 

Columbus O.— June 20. | f „„ 1 

; New Orleans Traction Co...... com. 100 5,000,000! 7,000. 00 . 
Columbus Street Ratlroad........... 100} 8,000,000, 8. 000.0001 % Q., Feb., '98 49 New Orleans Traction Co.......pfd.| 100 2,500,000| 2.500. 0000 7 
Columbus Centra: Street Ratlroad..| 100) 1,500,000| 1,500,000] ............ . aCrescent City RR............. guar, 100, 2,000,000! 2,000,000 3 % S., Dus 98 К 
: bNew Or. City & Lake Mona 100 2,000,000; 2,000,000 4 % S., Jan., 98 

Charleston, S. C. June 20: Orlcan чү к 6001000 185.000.114 %., June, "94. | 16 

Charleston City Ry. C...... 80 | 100,000] 100,000/8 & 8., Jan., 97. St. Charles Street Railway..........| 50| 1,000,000] 1,000,000 152 %. Jan.,"98. | '8M 

Tuterprise City RR. Oo 25 1.000.000 250, 0 èrk А New York—J | 

bio —June , 

Chicago, Ill.—June 20: Central Crosstown ЕК............... 100! 600,000) 600.000.214 % Q . July, 7. 240 | .. 

Chicago City Ry. Оо.................) 100! 12,000,000! 12,000,000/8 * Q., Dec. 31, 97. 260 eChristopher & 10th Sta. RR. guar. 100, 650,000 — 650,000 2 % Q., Jan., 98. 1150 | 160 

Ohicago & South Side R. T. RR..... 100 10.323 800 10,323,800]. ............ 2s Dry Dock, E. Brdw'y & Battery RR. 100 1,200,000, 1,200.000 112 % Q., Feb., 8 7 JUN 

Lake Street Elevated RR. . . . . 100 10,000,000. 10,000, 0 ů . 13 d Metropolſtan Street Ry. Co 100 30,000,000, 30,000,000 114 % Q.. Jan., 98, 162 | 10224 

Metropolitan West Side Elev. Ry. . 100 15,000,000 15,000,000! ............ - eBleecker St. & Fulton Fy.Ry.guar| 100 900,000, 900.000 34 % A., July, 97. | 32 | 88b, 

Met. West Side El. const. stk... 100 15,000,000; 2,500,000 ............ T Broad way & Seventh Ave...guar.| 100 2,100,000) 2,100,000 215 % Q., Oct., 97. 25 . 

North Chicago Street ЕК........ ****| 100, 10,000,000} 6, 600. 000 8 4 Q., Jan., 98. 206 90en. Park, N. & E. Rivers RR. guar, 100 1,500,000) 1,800,000 214 % Q., Jan, (8. 150 | 185 

ANorth Chicago City RR. . 100 500.000 249,90 ͥ ÜG»wm¹m•iiiill + hEighth Avenue RR.............. | 100, 1.000.000 1,900.000 „, — 520 | 325 

South Chicago City Ratlway........ 100! 2.000:000| 1,603,200) ............ sà 142d St. & Grand St. Ferry RR.guar 100 750,000) 743.000 4% % N., Feb., : 8 630 | 86) 

(Went Chicago St. RR, Со............ 100 20.000 000 18, 189,000 11% % Q., Feb, 98| 904 jNinth Avenue ten.... guar. 100 800.000; 800.00 ů è Vl¹( .... 170 | тко 
Chicago West Div. Ry.......guar |. | J 250,000 621,900 35 % m i kSixth Avenue RR............ guar! 100, 2,000,000; 2,000,000 T 200 | 210 
Chicago Passenger Ry. ... . Euar. 100 2,000,000] 2,000,000,5 % 8. ede [Twenty-third St. R. R. Co..guar.| 100 600.000 F600, 000 4% % Q. Feb.. '98. |425 | = 

1. Ohto.—June 20: ek Second Avenue RR............ . . 100 2,500,000! 1,862,000 2% Q., Jan., 8. 70 | 17:3 

Cincinnati, Re. ad. Third Avenue RR... 100 12,000,000) 10,000,000 2 % Q., Feb. "8. 4 | 176 

Cincinnati Inc. Plane Ry.......com.| gol 1 ооо 000] 575.000) ............ .. 20 m42d St., Manhatv'le & St. Nich. Av 100 2.500.000 2,500,000 . ... кыы e 

Cincinnati Ine Plane Ry........pfd. 50 "150.000 150.000 25% %., Feb., 9. 1 75 Union (Huckleberry) Ry. ...... | 100; 2,000,000} 2,000,000 .................. 176 | 200 

Cincinnati, Newport & Ооу. St. Ry. 100! 4.000.000 8,500,000} ............ 23 25 

lOtncinnati Street Ry. Coo 50 18.000.000 14,000,000 75 % Q., Jan., 98. 1124 118 Newark N. J.—June 20 | 
Mt. Adams & Eden Park Inc. Ry. 50; 2,500,000 2,200,000 1 4 % Q.,Jan., 98. an NN Consolidated Traction Co. of N. J... ы осо 900 000 m 47 48 

— ‚ ' Newark Passenger Ry.....,...... 6. 000, 0000007, —T " : 

. 5 eee ee 55 nRapid Transit Street Ry. T 504,000 504,000 11% % А. 180 | 190 
Kron, ped. E 7 ; i an., A 1 А i 

Oleveland City Ку................... 10 посто 7,800,000 4 %., Oct., '97 55 | 60 Pittsburg, Pa. June 20: | 

Cleveland Electric Ry............... 100 12:000.000 12'000,000|34 % Q., Oct., '97 | 50 53 Allegheny Traction Coo i 50 500,000 500,000 ............ T" „> 

ny oOonsolidated Traction Co....com.| 50 15,000,000 15,000,000 2 %, Jan., '95. pb? 15 

Detroit, Mich.—June 20; Consolidated Traction Oo......pfd 50 15,000,000 15,000,000 3 %, May, '97, 49 4th, 

Detroit Citizens’ Street Ry.......... 100! 2.000.000! 1,250,000} ............ 1005 | .. pCentral Traction Оо........... wee! 50, 1,500,000  /900.000 T 25 

Ft. Wayne & Belle Isle Ry.......... 100 400,000 400, 0003 % July, 98. 17858 qCitlzens' Traction Oo. 50/ 8,000,000, {3.000,000 6 % A. 075... 

Rapid Railway Coo 250.000 .000] ........-.-. .. | 100 rDuquesne Traction Coo. 50; 8,000,000 ts 000.000 3 % A. .. 

Detroit Electric Hallway.......... „„ } 000.000 1,000,000! ............ at с" sPittsburg Traction Со.......... .. 50, 2,500,000! 1,900,000 3 %, Aug., 95 oe 

Wyandotte & Detroit River Ry..... 100 250.000 200. 00 ............ 100 | 110 Federal St. & Pleasant Valley Ry..| 25 1.400.000 1,400,000 2% %, Jan., 98 | 24 24% 

5 i |, Pgh., Allegheny & Man. Trac. Co... 50, 8,000,900! 12,994,830 2 %, Aug., '95. ae 25 

Dayton O.—June 20: |P'tteourg & Birmingham Trac. Ry. 25| 8,000.000| 8.000.000 1; %, Jan., '96. 18м] 19 

City Railway Co............. .com. 100 1.500.000! 1,470,600 114 % Q., Jan 1,98. 100 | 102 Pittsburg & West End Ry. .........| 50] 1,500,000} 1,500,000 5 % A., June 80,97.| .. ʻi 

Olty Rallway Co. pfd. 100 600.000 600,000,134 % G. „Jan 1, 98 140 | 145 Second A venue Traction Co...com..... 50 4,000,000! 14,000,000: .................. s E 

People's Street Rallway......... bee eel 1.100. 0000 | 5 100 EN Suburban Rapid Transit Co 50 800,000 200,000 . . .. T 

* Unlisted. { Full paid. j| Outstanding. t Ex div. 


* Unlisted. t Ex div. 

a Consolidation of Baltimore Traction Company and City & Suburban, Railwav Company. 
Company controls Oftizens' Каі уау, North Baltimore Passenger Railway, Baltimore 
& Curtis Bay Street Hall way, Baltimore & Powhatan Rail way, Pimlico & Pikesville Railway 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 

b Leased to Boston Elevated Railroad Company. 

¢ Owned by Brooklyn Rapid Transit Company. 

d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. 

e Stock owned by Brooklyn Rapid Transit Company; road operated by Brook] Hte. Co. 
Stock owned by Kings Oounty Traction Company; road leased to Nassau Electric RR 


f Owned by Atlantic Ave. RR. and leased to Nassau system. 
capital paid as rental by lessee— West Chicago St. RR. Oo.; 


$80 per share on outstandin 
$250,100 of stock owned by North Chicago Street Railroad Company. 
í Controls by lease Ohicago West Division Railway, Ohicago Passenger Railway, and 


West Ohicago Street Railroad Tunnel Company. 

188 % per annum paid on outstanding capital as rental by lessee—North Ohicago Street 
Rail Company „о of stock owned by Weat Chi Street Railroad Company. 

h Majority of stock owned by Ohicago West Division way Company; б & on $1,000,- 
000 stock guaranteed теч Ohicago Street Railroad Company, losses. 

i Cineinnati 8t. Ry. bas purchased the Mt. A. & Biden road, assuming its bonds! 


a Leased to New Orleans Traction Company at 6 % on stock. 

b Leased to New Orleans Traction Company at 8 % on stock. 

c Leased to Central Crosstown Railroad at 8 *; on stock and interest on bonda.. 

d Operating the former Met. Trac. system, that corporation having become extinct. 

e Leased to 23d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 

f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway. 

g Leases w Metropolitan Street Railway at 8 & on stock until Oct. 1, 1897; thereafter 9 & 
Leasea tu Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum. 

f Leased to Metropolitan Street Railway for 18 % on stock. 

j Leased (o Met. St. Ry. for 99 years from April 20, 1892; € & first5 years, 8 & thereafter 

k Leased to Metropolitan Street Railway for $145,000 per annum. 

i Leased t. Metropolitan Street Railway for 18 per cent. on capital stock. 

m Controlled vy Third Avenue Railroad by purchase. 

n Dividends of 134 % yearly guaranteed by Consolidated Traction 7 lied 

o Controls by lease the Alleg'ny, Cent., Citizens, Duquesne, Furt Pitt and Pitts'h Trac. Ос 

p to Consolidated on Company for 8 & per annum on value of stock 

а Leased to Fort Pitt Traction Company for 6 % on $8,000,000 capita! stoek. 

r Leased to Consolidated Traction pany for 4 % т capital stock after October, 

s Leased to Consolidated Traction;Oompany or 7 & oa capital stockafter October, 
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NAME. 


New Bedford Mass- June 20 
Union Street Railway Oo........... 


Northampton, Mass—June20 


100 


Capital 


Stock. 


— 
Par 3 Issued. 


Rate and Date of 


Last Div. 


$850,000, $850,000/2 %, Feb. 98. 


Bid. Asked. 


eee 


| 


NAHE. 


Boston, Mass.—June 20: 


158 [American Bell Telephone Co 


Erie Telogrent & Telephone Oo.... 


Ганаа 
Раг 88 Issued. 


Capital Stock. 


‚ TELEPHONE AND TELEGRAPH OOS. 


and Date of 
Last Div. 


Bid. | Asked, 


100} 80,000, 000 28,650,000 4 „Jan., *98, |271 | 
100 МР . "da, E z^ 


n. , 


(EEEE E ээь»о о ө 9 
New En Telephone Oo........| 10, 594, 600 10,804,600/$1.50 , Feb. 98. “> 
Northampton Street Rv.. ..........! 100, 800,000]  225,0004 & A., Jan., "98. | 165 Nec каен ў Р d RRR 
е —June 20: 
Omaha, Neb.—June 20: ES | 
: erican Tel h & Gable Oo... 
Omaha Street K . + 100] 5,000,000] 5,000,000! eese 125 | .. [Central & South Am. Teleg. Oo.....| 100 65000001 6.500.000 1 sa 119 Sex 
Paterson, N. J.—June 20. roommercial Cable Oo. 577 guat. 100) 10,000,000; 10,000,000 154 % Q. 174 |175 
Paterson Rv. Coo . 100} 1,250,000] 1, 2850, 000 . 85 | 86 Erie Tele ph & Telephone do... 100 5.030.000 4,800,000] 1 16 jan 798 2 ч 
=) 20) Gold & Stock Telg. Co..guar. 6 . 100| 5.000. 000 ..... 1 * с Q. "U' ^ no 
Providence. R. I.-June er ee e col ese Lá * Q no uu 
United Traction & Electric Oo .....| 100) 8,000.000| 8,000,000 /54 X. Jan. '98. e Mexican Telephone Соо 2,000000 ...... | 60 | 65 
= | ew Yor ew Jersey Tel. Oo..| 100 ] ., '98. 
Philadeiphia.~June 20: *Pacific & Atlantic Teleg..guar. 4 p 2000000 5 2%, 8 ка 171 к 
Fairmount Park Trans. Co...$20 pd. 50 2,000,000) 1,770,000/2 %, Dec. '97. 14%| .. Postal Telegraph Cable Co.........| 100| 15 000 000 15,000,000]1 % Q 
Hest'nvl'e, Man. & Fairm't..6 % pid. 50 583,900 153,900 3 % Јап, 10, 98. 65% 66 [ Commereſal Union Telegraph Оо. 251 500.000 500.0008 & S., Jan. 1'98. |110 i2 
Uh шоши е Наа. au 30 сос 5 220.000 8 * Feb. 1, '98. 107 bes estern Union Telegra LO кк ‚„ |97 870,000 112 94 MR '98. 91 9, 
nion Traction CO. y А Д 29,930, 450 . Е 5 à т —— ве , , D 5 . 
cElectric Traction Oo. ООО eser. 8,297, 920) . 7192 Ih fDiv. guar. by Postal Teleg. Oo. 
HEU de GUN A i „ ы $3 share Q. ES | .. Miscellaneous. June 20 : 
eFranklo Southwark Pas. TIPP 875,000:$14 8ha'e A—A pr.97,0:6 T A Й | | 
fLehigh Avenue Ry. Co ‚| 50] 1,000,000} . ets nda з | Bell Teleph. Co pe ida) 100 8, 168,000 8. 108, ooi R 0 
Lombard & South Street Ry...| 25 ............ 17000.000 A. & О. 89 | 9014 Chesapcak . ‚168, * mi 
dSecond & Third Streets R)... 50) 1,060,000 $771,076 $9 share A, Mar. 97,2605 " Chicago Telephone % apg з оз ess... e... oa 
ePeoples Traction Oos- -s.n . . 50| 10,000,000] +8,000,000'3 %, A., April, '97.| . | -- [Central Dist Prtg & Telg.Co.(Pgh.).| 100 750000] 750000) .... E 
gGermantown Passenger Ry... . 50 1,500,000| [572,500 $5.25 share 1898. 185 .  |[Empire & Bay States Telegraph Oo. , esas 5 
„Green & Coates Passenger Ry.“ 50 500,000] [150,000 3 5% Jan., 1898. 138]. Hudson River Telephone Co 100, 2,000,000] 2,000,000 1 % Q. 72 75 
hPeople's Passenger Ry... com. 25) 1,500,000] 70,0000 . 1, *Northwestern Telegraph 0 pres 400900 28 € Q. 10 lite 
mus vdd 5 QU pr P ee e lee ) Teleph 00. Sd Жи ины, ,500, 34 ^ Q. Hm 3 
iPhiladelphia Traction Oo...... as „000, O00 20, 000, 000 4 % S—Oct. 1, 97. 84 81 ты і . es.. TII T p| +o 
jOatherine = . 81. 50 1800 ox 1400000 6 Ж A—Mar. 91. ыы иж Southern New Eng. Teleph. Оо.....) 100) 3,000,000] ...... А 120 12 
4Oontinental Pass. Ку... .. guar..| 50| 1,000,000 580.000 $6 share—J ul y,'97.,1422,| .. 
Empire Passenger Ку. o 50 600,000] 600, 000 7 ERA 3t ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
jPbiladelphia City Pass. Ry. . . . . 50 1,000,000 1475,000'$7.50 share July'97 17 180 
j Philadelphia & Gray's Ку. RR.“ 50) 1,000,000] 298,650 $3.50 share July 97 9014 .. Boston, Mass. June 20: 
Ridge Avenue Passenger Ry. . . 50 750,000 [420,000 $12 share, July N. 291 300 [Fort Wayne Electric Oo , 
ikuiiadelphia & Darby Ry.guar.; 00 200,000 92 share July, '97. |... oe Ft. Wayne Elec Co. Т. Вес Series A. 25 sanies = a3 E 
In & loth Sis. Paes. Њу. guar... 50. смс... 250,000 1 % S., July, '97. 17% . General Electric Co. . . . . Com.] 100 40,000,000] 30, 460, 0002 %Q. A 1898. | 37¼ 873 
jThirteenth & 15th Sts. Pass. Ry. 50| 1,000,000} 335,000 #11 sh. A., July, 57 20% .. General Electric Co.............pfd.| 100 10,000,000 4, 252,000 37 % 8 July, 99. 92 0 
iUnion Passenger Ky. Coo. . 50| 1,500,000} 900, 000 89.50 shre, July ‘97 284 eue T.-H. Elec. Co..T Secur. Belles D. , wwe, 2 . July, 9. 37% 84 
j West Philadelphia Pass. Rr. 50 750,000 |'750,000/$10 share, July '97 234 | 235 Westinghou se Elec. & M fa. Se om 50 118 70 7 оз 24 4 
Rochester. N. V. — June 20: Westinghouse El. & Mfg. Oo. pfd. 50, 4,000,000 3.996,058 194 % Q., Feb., 98. 54 55 
i Westinghouse El. & Mfg. Оо. вавеп$.| 50 11,000,000) 8,195,126)  ...... 6. | oo 
Rochester Railway Оо.............-.] 100} 5,000,000] 5,000,000] ............ 16 18 New York.—June 2с: 
Reading, Pa.—June 20. Edison Elec. Il!'g Co., New York.. | 
j Reading Traction CO — — РМ 5% 1,000,000 1,000,000 Semi-an.,Jan. & Jy 15 - *Edison Elec. Ill'g Co., Brooklyn. 100 10 00000 3580090 T < Oct..'97 155 по 
kCity Passenger Ry. .. . 50 350.000 350,000 Jan., 98. 112 М Edison Ore Milling Coo 100 pati „ 9f. ia kas 
[East Reading Electric Ry. . . n 50] 1.000, 000 11,000,000 Jan., 98. 64 A ане пыта Ооз» ш] сы ос КЕ 22 | 95 
teneral Electric Co............com. ann боо! 20 460 0 oO 1 
St. Louis Mo. June 20 General Electric Co. . .. .. Pfd.] 100 100001000 | 4.252.000 die se 8. Jay. 88. 91 gs 
Fourth Street & Arsenal Ry een з» оо 50 800,000 150,000 . С s " Interior Conduit & Insu!ation Co.. А 100 1.000. 000 1.000.000 2 “з yi " 41 8 
mun Avenue Ку. COo . 50 400,000] 400,000 2 % Dec., 1888. e A United Elec. Lt. & Pow. Со... ptd | ..| " E — ей pi 
indell Růꝶ?·ù 99. 100 2.500, 000 2, 400, 000 1½ % Jan., 98. 122, 125 | — T "o 
National Railway COo.......-... ‚| «+ | 2,500,000) 2, 479, 0001 24. Jan., 98 08 2 Pittsburg, Pa.— June 20: 
Cass Avenue & Fair Grounda....| .. | 2,500,000] 2,500. 000 000 a 88 \Negheny County Light Oo. 100 800,000 500.000] J. & J 127 
SECUN E ———— 100 20099 800 1,500,000) 4 Ai „98. 90 110 [(East End Electric Light Co ͥ( 50 800,000 800,000 Q ae 10 
St. uis RIN¶ dd... I У к 2,000,000 2 ; Jan., 98, 95 ‚ , 
Missouri RR...... тиити so chance 50| 2,100,000] 2 300,000 t % Jan., 98. 170 172% Philadelphia, Pa.—June 20: 
People's RR. Co. seeks 50! 1,000,000}  800,000/50c., Dec., 13 JN Edison Electric Light Oo........... 100| 2.000.000 c 4M .. 
Southern Electric Ry...........com.| 50 500,000 500,000| ............ 57 со |[*Electric Storage Battery Co..com.| 100 8,500,000 е ial 22 28 
Southern Electric Ry...... 6 pref. 100 1,000,000! 1,000,000!124 %, Jan., 98. 108 | 110 Electric Storage Battery Co...pfd.| 100 $000 000 eee d - Mm 
St. Louis & Suburban Ry... .. 100: 2.500.000 2, 500,000 .................. 55 56 ||#Реппа, Ht., Lt. & Pow. CO. . . com.] 50 5.000.000 ... oc. p. sh., Oct. 7 ‚ 
Union Depot RR. ... . 00 4, 000, 000 4,000, 0003 3% A., July, '95. | .. | 175 MS к, Lt посо sin g: 50 5.000.000 UU 6 % Fa "97 axe MP a 
orthern Elec. Lig ower Co.. 800 "RRA A з PE dde 37 
San Francisco, Cal. June. Southern Elec. Light & Power Oo.. 8 85 500 800 882500 dis. Jan. 19 Ka n 
California St. Cable RR... . 100] 1, 000.000 600,00 |50с. monthly. 110 J , , ELE 
Geary Street Park & Ocean RR...... 100| 1,000,000! 375,000 82.50 share, 96. 40 | so. | Miscellaneous.- June 20: 
Market Street Ry. . 100 18,750,000) 18,750,000|Q., 60c. per share. 524] 58  |Brusb Electric Co.. . ... . . . 500 а . "E 
Presidio & Ferries RR....... TE 100 1,000,000 ‚000|_............ im M 8% ||Bridgeport (Conn.) Elec. Lt. Оо....| 25 5000, 000 йа db a8 | 41 
| Missouri-Edison (St. Louis)....com.| .. e S н 14 17% 
Seranton, Pa June 20: Eddy Electric Mfg. Оо..............| 2. Soia 
Scranton Railway Co. . 0 6,000,000; 2,500,000! .................. 10 12 Hartford (Conn.) Elec. Light Co. 100 350. 0000 ee 125 | 128 
т Scranton & Carbondale Trac. Co.. 100 500,000 500,000) ........... ae 18 Hartford (Conn.) Lt. & Power Co..] 25 175,000 tire 6 | 
m Scranton & Pittston Traction Co..| 100, 1,050,000) 1,060,000, .................. is RE New Haven (соп) a n сол 100 100000| .. A n 165 "n 
i i = . Narragansett ( Prov., R.I. ec. Co. : ни ^T , 201 
Springfield III.— June 20: | Rhode Island Elec. Protec. Co....... 120 1,200,000] .. ... 2% Q., Oct., 98. | 83% = 
Springfield Consolidated Ry ......... 100 750,000,  7850,000| >.................. ai 11 Royal Elec. Co. (Montreal) .. 1,000,000 FREE А 2%Q 2155 | 156 
Springfield O.—June 20: Toronto (Canada) Elec. Light Co...) 100 1,085,000] 1,085,000] 124 % Q 135% 135%; 
Thomson-Houston Welding Oo....... 100 Dec. 1, '98 100 
Springfield Street Ry. ...... ..... „100 1,000,000; 1,000,000 .................. .. | 23 [Woonsocket (R. I.) Electric Co Т std ТО 
Springfield, Mass. June 20: texd, 
i ld Street Ку................ 
HP а 1100:7008 26 A; 2% |210 ALLIED INDUSTRIES. 
Toronto Canada.—June 20. 
Toronto Ry. Co „........ | 100) 6,000,000! 6,000,000'134 % 8. 98 98% Boston Mass.—June 20: 
Montreal Street Railway Co.. . . .. 4,000,000] 4, 000, 000 4 % 8. 257 | 25554 American еге Heating OO. . .. . 50 10, 000, 0000 Sats 6 07 
Street Ry. llu'g Properties...pfd, 100 4, 500, 000 1,248 b. Feb.1, 988 
MT шеол prone 50 500000 500 000 United Electric Securi es Co.. тид. 100 Ae "is 5 35 % Feb., 96. 5 
у. o ооео ео , 8600 ee " 
Capital Traction Co. .... 100 $12,000,000 12,000,000 65c. per sh, Oct. 97.| 7214] 7814 New Y oPK.—June 20: 
Columbia Ку. Co . . 90, 400,000 ,000 6% X. 75 8 [Oonsolidated Electric Storage Oo... 20 22 
Eckington & Soldiers’ Home Ку.... 50 707,000] 652,000) ............ 8 | .. Edison European. . .... ... ME D ron ccce "n 
Georgetown & Tenallytown Ry. . 50 200,000 200.000 ...... T P .. [Safety Oar Heating & Lighting Оо.. 1000 5 3 94 98 
Metropolitan RR. Co .....| 50 1,000,000 453,900 2 % Q. 124 125 [[ Worthington Pump Co........com.| 100 5,500,000 5,500,000 Pp 80 | 33% 
Worcester, Mass.—June 20, Worthington Pump Co..........pfd' 100) 2,000,000) 2.00, 000 € X 9055 91% 
оне он Co........cOm. 10 39699900 8,000,000| .................. 15 17 Philadelphia, Pa.—June 20: 
orcester Traction Co......6 % рѓа. 2.000. 2, 000, 0008 % S., Feb., 9. 95 Acetylene L. H. & P. Oo.. . 885 s 
Worcester & Suburban Street Ry... 100, 550,000 542,500 4X X, 1897. ` 84 ia Electro Pneumatic Trans „ 0 deeem о Н е 
Wilkesbarre, Pa.—June 20: цомоо аа ошооо Оо-о 10,000. 0000 Bs 74%] .. 
Witkesbarre & Wyoming Val. Теве 109 6,000,000] 5.9000 1%, Jan., '97. — 1и | zo ||Welsbach CommerelalOo......pid. 100 2600090 1... аж MES 
Welsbach Light Co.... се 94 

*Unlisted. f Paid in. [Full paid. | Outstanding. Ex div. Sc OL cca „ 525,10 cree SA ra 

a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 X on stock per an Welabech Eight OO; Овпада. шл. 500,000) ...... ee xii 

b Oonsolidatio, —fElectric, People'sand Philadelphia Traction companies. Fixed charges Pittsburg. Pa.—June 20: 

and i indebte ness of constituent and leased companies assumed by Union Traction Com- Oarborundum Mfg. Co 100 200.000 200. 000 
AD А е . *e06*09*9960a09€0€0*9 А 88 os oe 
р pa ractleally all shares own ed by Union Traction Company. tandard Underground Oable Oo.. . 100| 1,000,000| 1,000,000 Q 109 |110 

d Lease to Frankford & Southwark Passenger Ry. assumed by El — . 

e Leased to Electric Traction Company. A кена CMON Оо: 1 rae а 15 
Controlled by Frankford & Southwark Passenger Railway. *Barney & Smith Gar e... e., com. 10 1,000,000|  .... 10 7 
Leased to People’s Passenger Railway at $5 per share. Billin ч S С „ pfd. 10. | 2,500,000) 25% 60 A 
Majority of stock owned by People's Traction Oompany. Qo S ae Vased ski Reps uide. d «unease ә ad esr |4 

4 Leased to Union Traction Company. at Pratt eating Oo. 1,250, 1,260,000)134 „ Feb. '98. 4 | 86 

5 Ron Company. *Pratt & we o 100] ...... юрек ная е е 

jj Leas nited Traction at а rental of $10,000 per an. in 1966-7-8 $20 * esteso COM, ‘veces — e se 

335-1900 and $30,000 per t : » $20,000 p. a., in Pratt & Whitney Oo............pfd MADE dii in ds 45 | t0 
а кешыр шау annum thereafter, payable semi-annually, rental declared as a divi- Soro 8 CONS ‘com. ee Ө ӨЛЕ 5 105 

kD endo guaranteed by Reading Traction Com à г 9 9ꝶ ˖⁊: p NE ee... |2 % Sept. 1, '97. 

l Dividend of 64 % guaranteed by Reading Traction OO DAL S. Se uis Belting са T ‚Боо, RES 76 Bep | 60 > 

BW avd operated by the Scranton Railway Company, formerly Scranton , Oo. * ev999469909992525000»52 000000000 „ ened 85 


* Unlisted, 


— 2 


— e ⁰»můͥu. EP VS CE Чы: 


New Haven (Edgewood Diy.) Ist mtg. 56 


Jux R 22, 1898.) 


PASSENGER RAILWAY. 


NAME. 


Albany. N. v. 
Date o! Quotation — June 20, 1898 


The Albany Rà 3 Д 
The Albany Ку. Oo...... Cons. mtg. ба. 
The Albany Ry. Co...... Gen. mtg. 
Watervieit Turnpike & RR. Ist mtg. 
Watervleit Turnpike & RR..2d mtg. ба. 


Troy City Railway Co..................18t ба 


Interest guar. by Albany Ry. Co. 


Principa 
Albany Ry. Co. 


Baltimore Md. 


Date of Quotation—June 20, 1898 


Baltimore City Pass. Ry. .. Ist mtg. g. 58. 
Baltimore Traction Oo....... Ist mtg. 58. 
Baltimore Trac. Co. Exten. & Imp. g. 6s, 
Bal. Trac. Co.. No. Balto div. Ist mtg. g. 5s 
+Bal. Trac. Co. Coll. Trust. Ist mtg. g. 5s. 
tBaltimore Traction Co. Convertible 5s. 
Central Pass. Ry. CO.... . Ist mtg. ба 
Central Pass. Ку. Co.. Cons. mtg. g. 58. 
ty & Suburban Ry...... Ist mtg. g 5s. 
Lake Roland Elev., ............ lst mtg. 5a. 
Metropolitan Ry. ( Wash.) . Ist mtg. g. 58. 
fThe bonds of the Baltimore Traction 
Oo., the City & Suburban Ry. and the 
Lake Roland Elev. were all assumed by 
the Baltimore Consolidated Ry. Co. 
18151,0001n escrow to retire Ist. mtg. bds. 


Boston, Mass. 
Date of Quotation—June 20, 1898. 


tLynn & Boston RR....... lst mfg. g. ds. 
West End Street Ry........ Deben. g. 5s. 
West End Street Ry....... Deben. g. 44s. 


$1,674,000 1n escrow to retire outstand- 
ing bonds of absorbed companies, 


Charleston S. C. 
Date oj Quotation— June 20, 1898. 


Enterprise Street RE........ Ist mtg. 5s. 
harleston City Ry.......... Ist mtg. ба. 
tControlled by Charleston St. Ry .Co. 


Chicago III. 
Date of Quotation—June 2), 1898, 


Ohicago City Ry........... 1st mtg. 40а. 
Chicago Passenger Ry...... Ist mtg. 68. 
Chicago Passenger Ry...Cons. mtg. 68. 
Chicago & Зо. Side R T.. . Ist mtg. g. 58. 
hicago & So. Side К. T........... 48. 
Ohicago West Div. Ry..... Ist mtg 4245, 
ke Street Elevated RR..1st mtg. g. 5a. 
Metrop. W. Side Eley. Ry. Ist mtg. g. 58. 
North Chicago St. RRR. Ist mtg. 5s. 


North Chicago St. RR. . Cert. indeb. 6a. 
Ist mtg. ба, 


North Ohicago City Ry...... 

North Chicago ОНу Ry..... consol. 4Ъ2я, 
West Chicago St. RR......... lst mtg. 5a. 
West Chicago 8t. RR........ Deben, 6s... 


and interest guar. by 


West Chicago St. RR....Con. mtg. g. 5s. 
iW. Ohicago St. RR. Tunnel. Ist mtg. 58. 
Landed det at option on 60 da. notice. 
Funded debt assumed by Chicago W. 
Div. Ry. Co., controlling interest of 
which is owned by W. Chicago St. RR. 
Co. 
{Subject to call after Осі. 1, 1899, at 
8110 
Assumed by W. Chi. RR. Co., lessee. 
Int. guar. by W. Ohicago St. RR. Co. 


Cincinnati, O. 
Dateoj Quotation—Junc 20, 1898. 


Oin. New. & Cov. St. Ry Ist Con. mig. g. 58 
Mt. Adams & Eden P к In. Ist mtg. 6s. 
Mt. Adams & Eden Р К In. . Ist mtg. 68. 
Mt. Adams & Eden P'k Ine. Cons. mig. 58 
„ Ооу. & Cin. St. Ry........ Ist mig. 68. 
180. Cov. & Oin. St. Ry....... 2d mtg. бя, 
Assumed by the Оіпсіп. St. Ry. Co. 

$250,000 reserved to retire lst mig. bds. 


Cleveland, O. 
Date of Quolation—June 20, 1898. 


aBrooklyn Street RR. Co. . . . let mtg. бв. 
Oin. New't & Ооу. St. Ry. Cons. mtg. 5s. 
Oleveland City Cable Ry. . . Ist. mtg. 5s. 
tOleveland Electric Rx. Co. let mtg. g. 5s. 
Columbus (O.) Cent. Ry...1st mtg. g. 5s. 
aEKast Cleveland ЕК.......... lst mtg. 5a. 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6s. 
Lorain (O.) Street Ну........ 1st mtg. 68. 
St. Ку. Co., Grand Rapids. . Ist mtg. 56. 
181,900,000 1n escrow to retire bouds of 
absorbed companies, marked а, 
{Interest guar. by Cons. St. Ky. Со. 


Detroit, Mich. 
Date of Quotation—June 20, 1898, 


New Haven Conn. 
Date о] Quotation—June 20, 1898, 
New Haven 81. Ry......... lst mtg. g. бв. 


Avenue RR. Ie mig. g. 5«, 


Wiueberier Avenue KR. Deben. є, bs. 


ELECTRICITY. | 


BONDS. 


PASSENGER RAILWAY. 


Amount. 


Interest 
Bid, | Asked. МАМЕ. —— Issued. Due periods. 
I 


New Orleans La. 


Date af Quotatíon— June 20, 1898. 
Canal & Claiborne RR........ lst mtg. ба. $150,000 | $150,000 |1912| M. & N. 
Tem $29,000 T Crescent City RR... Ist mtg. 6... 50,000 |1899| M. & N. 
$500,000 427,500 ы ERN, eee Orescent City RR.......Cons. mtg. g. 58. 5,000,000 | 8,000,000 |1943| J. & J. 
750,000 875,000 [11 .. ||New Orleans City RR... . Ist mtg. ба. 416,500 899,000 |1908| J. & D 
850,000 850,000 . 1117 rere N. Orl's City & Lake RR..18t mtg. к. 58. 5,000,000 | 2,599,500 |1913 J. & J 
150,000 150,000 ‚ 181155 .. N. Orleans & Carrollton RR.2d mtg. g. 68 ,000 850,000 |1907 F. & A 
г * *105 105% Orleans Railroad Co Cons. mtg. ба. 300, 000 800,000 1912 J. & J 
tSt. Charles St. RR. Co lst. mtg. ба. 800,000 75,000 1906 J. & D 


500 in escrow to retire New Or- 
leans Oity RR. Co.'s lst mtg. bonds. 
1$90,000 outstanding. 


New York. 


Date of Quotation—June 20, 1898. 
Atlantic Ave. (Brooklyn) . . Imp. g. 5«.| 1,500,000 | 1,500,000 [1934| J. & J. 
2,000,000 | 2,000,000 115 116 [Atlantſe Av. (Brooklyn). Ist gen. mtg.5s.| 759,000 759,000 |1909) М. & 8. 
1,500,000 | 1,500,000 HE d. [Айан A (Brooklyn). Cons. mtg. 5а. 9,000,000 | 1,966,000 1981| A. & O, 
1,250,000 | 1,250,000 102 108 Bro’dway & 7th Ave. Ist cons. mtg. g.5«.| 12,500,000 | 7,650,000 |1948 J. & D. 
1,750,000 | 1,750,000 114% | 115 Broadway & 7th Ave,........ Ist mtg. 58. 1,500,000 | 1,500,000 |1904| J. & D. 
190.000. D esa eus 1013 | Aiii Broadway & 7th Ave.......... 2d mtg. 5а. 500,000 500,000 191% J. & J. 
800,000 | _......... 10816 | ...... Broad way Surface............ Ist mig. 586. 1,125,000 | 1,125,000 1924 
96,000 117.000 110 Broadway Surface DANS 2d mtg. 58. 1,000,000 1,000,000 |1905)  ...... 
601,000 580,000 113 116 [Brooklyn City RR. Co.. Ist cons. mtg. 5s.| 9,000,000 | 6,000,000 |1941| J. & J. 
8,000,000 | 8,000,000 1184 | 1144 | Brooklyn City & Newtown..Ist mtg. 5s.| 2,000,000 | 2,000,000 |1989| J. & J. 
1,000,000 | 1,000,000 110 Me оок yn, Bath & W. E. RR.Gen.mtg.5s.| 1,000,000 448,000 |1933| J. & J. 
1,850,000 | 1,850,000 117 | 119% Brooklyn Heights RR. Ist. mtg. 58. 250,000 250,000 |1941| A. & О. 
Brooklyn, Q’s Co. & Sub’n..1st mtg 58. 9,500,000 | 8,500.000 |1941| J. & J. 
Brooklyn, Q's Co. & Sub'n. . Ist cons. 58. 1,500.000 | 2,750,000 |1941| M. & N. 
Brooklyn Rapid Transit......... old 5s.| 7,000.000 | 5,181,000 19 . 
Bleecker St. K Fult'n Fer'y RR. 1st mtg.7s| . 700,000 700.000 190000 
Cent P'k, N. & E. R. RR.1st cons, mtg. 786. 1,200,000 1,200,000 1902 J. & D. 
Central Crosstown RR. Ist mtg. 6s. 250,000 250,000 1922 M. & N. 
Coney Island & Brooklyn RR. ist mig. 56 | 300,000 800,000 |1903| J. & J. 
D. Dock, E. Bd'y & Bat’y R. gen. mtg. g. 5e 1,000,000 980,000 1982 J. & D. 
ry Dock, E. Bd'y & Baty RR..scrip5 %.| 1,100,000 1,100,000 |1914) F. & A. 
5,879,000 | 8,702,000 10114 | 105 |/Kighth Av. RR. бо..... Cert. indebt. 6 %.| 1,000,000 | 1,000,000 |1914 F. & A. 
8,000,000 | 8,000,000 .... |1424 St., Man. & St. Nich. Av., Ist mtg.6s.| 1,200,000 | 1,200.000 1910 M. & 8, 
2'000,000 | 2,000,000 (24 St., Man. & St. №. Av..2d mtg. 1nc.6«.| 1,500,000 | 1,500,000 11915 J. & J. 
Lex. Ave. & Pav, Ferry RR. Ist mtg. g.5«.| 5,000,000 | 5,000,000 |1998| M. & 8. 
Metropolitan St Ry Co. . g. m. cl. tr. g. 5«| 12,500,000 |1 ,500.000 1997 F. & A. 
Become Avenue Ry..Gen. cons, mtg. 5в.| 1,600,000 1,600 000 190 M. & N. 108 
Second Avenue Ry........ жел Deb. 58. 300,000 800.000 1909 J. & J. 
Steinway Ry. (L. I.) Ist mtg. g. 66. 1,500,000 1,500,000 1922 J. & J. 115 
South Ferry RR. Co. Ist mtg. 5s. 350,000 850,000 1919 ...... 107 
500,000 47,000 Third Avenue RR. Ist mtg. g. 56. 5,000,000 | 5,000,000 |1987 J. & J. | 122% 
850,000 Voas e || Twenty-third Street Ry...... Ist mtg. ба] 66 | ve 1909 J. & J. | ...... 
Twenty-third Street Ry.......... Deb. 5s 150,000 150,000 |1906 J. & J. 108 
Union (Huckleberry) Rx... lat mtg. 5a.| 2,000,000 | 2,000,000 1942 F. & A | 112 
I1Westchester Electric RR... Ist mtg. 5s. 500,000 500,000 1943) J. & J. | 108 - 
^ 1$1,085,000 in escrow to retire gen. mtg. 
onds, 
6,000,000 4,619,500 y eA 10174 | 1021; 184,850,000 in escrow to retire maturing 
400,000 400.000 F. & A. | 10812 | .. obligations. 
1,000,000 600,000 J.4& D. | eo ge 18552,000 in escrow to retire let and 2d 
7,500,000 7,500,000 A&C: x: mg bonds. 
1,500,000 750,000 T&T ЖУО ШЕР { n treasury, $80,000. 
4,040,000 4,040,000 J. & J. 10414 | с. t Guar. by Union Ry. Co. е 
574,000 | 8,781,200 128 J. & J. 69 70 
15,000,000 | 15,000,000 |1942| Е. & А. 45 48 р Toronto Canada. | 
8,171,000 8,171,000 1906 F & J. 104 105 ate oj Quotation— June 20, 1898 І 
500.000 500,000 |1911! J. & J. ^e 108 Montreal St. Ry. .. . Ist mtg. 5я.| 2,500,000 800,000 1908 e & 8, d 
Ә 009 2 9880 1900) J. & J.' | 105 .... Toronto St. Ry............. Ist mtg. g. 48. 4,550,000 2,200,000 192] I. & S. J 
2,500, 500, 1927 M. & N. | I 135,000 per m. single track authorized 
4,100,000 | 8,969,000 192 M. & N. | 103 | 104 000 in | 
0 800 790900 f М. БМ. | 100 100%, 8600 escrow to retire бв due in 1901. i 
12,500,000 6,000,000 1986] ...... 10255 9114 Philadelphia. 
‚500, 500,000 |1909| F. & А. 62 Date of Quotation June 20. 1898 | 
Continental Pass. Ry. Ist. mig. 6 850,000 810,000 |1909 J. 4 J. 
Empire Рава. Ry. . . nosses. lat ide 7s 800,000 200,000 1900 J. & J w^ 
Greene & Coates St. Ry.......... Ist mtg. 6s 100,000 100,000 | 1898) J, & J pus: 
Lombard & Зо. St. Pass. Ry. Ist mtg. 6s 100,000 | а DAI Lasso en 
People's Pass. Ry. . Ist tg. 76 250,000 250,000 1905 J. & J. 
People’s Pass. Ry....................2d mtg. 5a’ 500,000 458,000 1911) J. & J 2 
People’s Pass. Ry. Cons. mtg. 58 1,125,000 867,000 |1912 M. & S. 13 
People’s Pass. Ry....... Stk. trs. cert. g. 4«| 5,698,210 Terr 1948) TIPP 102 
Phila. He Passenger Ry...... Ist mtg. 5a. 200,000 200.000 |1910) & J. | vee 
Philadelphia Trac. Co........Ooll. tr. . 4«.| 1,800,000 | 1,018.000 1917 F. & A | 104 
Thirteenth & 15th 8%. Ву........ lat mtg. 78. 100,000 100,000 |1908| A. & O ** 
| | Union Passenger Ry. . Ist mtg, 5a. 500,000 | 500,000 1911 A. & O, | *-- А 
8,000,000 | 2,500,000 1922 J. & J. 99 101 2Union Traction Co. . . Col. tr. 4в.| 29,785,000 | 29,724,876 194 A. 4&0. 
46,000 46,000 1900 A. & O. | 10753 |. .... West End Passenger Ry. lst mtg. 78. ....... e 1 
100,000 100.000 1905 A. & O. III ‚... || West Phila. Pass. Ву......... Ist mtg. g. ва. 250,000 246,000 |1906| A. & О. | 1154 
881.0 | 581000 ПО M. & .. 1081; || West. Phila. Pass. Ry. 2d mig. 58. 750,000 | 750,000 |925| M. & N | 116 
250.000 250,000 1912 M. & 8. | ..... Y 119 The trust certificates were issued to 
400,000 400,000 1982 J. & J Е pay for the shares of the Electric and 
| People's Traction lines purchased. 
Pittsburg, Pa. 
| Date of Quotation—June 20. 1898, 
| Birmingham, Knox & Allentown......6s.| 500,000 500,060 1831 M. & 8, 
600,000 1908 M. & 8. | 106 107 Central Traction CO. Ist mtg. 58. 875,000 875,000 1930! J. AT | pni 
8,000,000 | J. & J. 99 101 ||Citizens’ Traction Со............. Ist mtg. 58. 1,250,000 | 1,250,000 1927) A. & O. | n. 
2,000,000 |J. & J. 100 102 |*Duquesne Traction Co......... Ist mtg. 58. 1,500,000 | 1,500,000 1990) J. & J. 109% 
3.500.000 Fi. & S. | 100 108 Fed St. & Pleas. Val. Jack's Run.....5s.| 50,000 50,000 1918 J. & J. | 
1,500.000 ME. Be No e Fed'l St. & Pleasant Valley Cons. 5s.| 1,250,000 1,250,000 1942) J. & J. | 
1,000,000 NM. & 8. 10% 105 ||Millvale, Etna & Sharpsburg.............. 56. 750,000 750.000 |1928, M. & N. TUE | 
00 MEN (a. ||Pitteburg, Crafton & Mansfield... Bs.| 250,000 | 250,000 1924 J. & J, | 1064 “iot i 
200,000 I a Pittsburg Traction Со............ lst mtg. 58. 750,000 750,000 pear A. & O. | e T | 
600.000 Aum. ; Pittsburg & Birmingham Ist mtg. 58. 1,500,000 | 1,500,000 1929 M. & N. 102 
Pittsburg & West Ёпа......... lst mig. 5а. 500,000 500,000 J. & J. T 
Pg h., Allegh. & Manch. Gen. mtg. 58. 1,500,000 | 1 400,000 A.&0. | HUS n2% V 
Second Ave. Traction Co. 5s.| 2,500,000 | 2,000,000 J. DPD. es ' 
Sub. Rapid Transit Railway Со.......... 6a 500,000 500,000 M. & 8, | ...... T 1 | 
Providence R. I. | 
1209900 228 96% | 99 Date of Quotation—June 20, 1898, 
1,800,000 J.&D, 99 100 || Newport Street Ry. . .... Coupon 5s 50,000 
, воен, 50,000 1910 J. & D. | ...... 
United Trac. & Elec. Co....1st mtg. к. бе| 9,000,000 | з 247,000 1888 M. & . 105 15 
St. Louis. 
i 
Date of Quotation—June 20, 1898, 
600,000 1918 M. & 8, | 105 3 Baden & St. Louis RR. . . . Ist mtg. 5s.; — 250.00€ 250,000 ` 
250,000 1914| J. & D. |104 se Ave. & Fair Gds. Ry......1st a ба.) 2,000,000 | 1,901,000 1912 12 x 109 104 
500,000 M. & N. | 106 ... ЦО хепе’ Railway Oo.............1wi 28 2,000,000 | 1,500,000 Ј.&Ј. | 197 108 
100,000 M.&B, ' 103 e d'IOomp. Hts., Un. De. & Mer. Ter. , 1st бе 1,000,009 1,000,000 J,&J, "ш ly 
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PASSENGER RAILWAY. 


Amount. 
— M Interest 
NAME. —| Issued, Due periods. | Bid. | Asked. 
St. Louis. 
Date o/ Quotation—June 20.1898 
Fourth St. & Arsenal St. Ry..1st mtg. ба. $50,000 $50,000 |1908 J. & J. 97 100 
Jefferson Avenue Ву............ Ist mig. 56. 400,000 400,000 1905 M. & N. 100 102 
Lindell Ry. Co. . . . .. .. 1st mig. 58 1,500,000 1.500.000 |1911| К. & А. | 106 107 
Missouri RR. Co 1.000, 000 700,000 |1916 M. & S. | 106 107 
Mound City RR. Oo.. . .. . . Ist mtg. ба. 400,000 800,000 1910 A. & О. | 102 104 
eople'a RR. Co......... са Ist mtg. 68. 125,000 125,000 1902 J. & D. 98 101 
[People's RR. Оо.................... 2d mtg. 78. 75,000 75,000 1902 M. & N. 97, 100 
People's RR. Co................ Cons. mtg. 68. 1,000,000 800,000 1904 J. & J. | .... | .... 
Bt. Louis & E. St. L. Klectric. Ist mtg. б». 75,000 75,000 1905 J. & J 100 101 
St. Louis RR. Со.....................166 mtg. 58. 2,000,000 2,000,000 1900 M. & N. 100% 101% 
St. Louis & Sub. Ry. 196 mtg. g. 58. 2,000,000 | 1,400,000 |1921 F. & A. | 100 102 
$. Louis & Sub. Ry................ Income 5s.) 800,000 800, O00... 60 64 
Southern Electric Ry. , Cons. mtg. 68. 500,000 500,000 1909 M. & N. | 118 115 
Taylor Avenue St. Ry. lat mtg. g. 6s. 500,000 500,000 |1913| J. & J. 110 111 
nion Depot RR. Co.., ist cons. mtg. 68. 1,091,000 1,091,000 1900 A. & О. | 103 104 
Union Depot RR. Oo. . ... Cons. mtg. 68. 8,500,000 1,737,000 1918 J. & J 113 114 
Controlled by St. Louis RR. Оо. 
Oontrolled by Union Depot ВВ. Oo. 
Controlled by Lindell RR. Co. 
($200,000 1n escrow to retire 1st & 2d 
mtg. 
gin 00 in escrow. 
4 200,000 1n escrow to retire lst mtg. 
vas. 
San Francisco Cal. 
Date of Quotation~ June, 1898. 
California St. Cable RR. Ist mtg. g. 58. 1,007,000 900,000 1915 J. & J. 118 "- 
f Ferries & Cliff House Ry. . . Ist mtg. 68. 650,000 650,000 11914 M. K&S. 117 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 671,000 |1921 A. O. | .. 102 
Market St. Cable Ry. Co. Ist mtg. g. 68. 8,000,000 | 8,000,000 19180 J. & J 127 | 129% 
Metropolitan Ry. Co................. Ist mtg.) 200,000 . . . „ 
fOmnibus Cable OO. . . . . Ist mtg. 68. 2,000,000 | 2,000,000 1918] A. & O. 1271,7 130 
Park & Cliff House RR... .. Ist mtg. 68. 350,000 350,000 1912 J. & J. 108% ꝗil. 
ft Park & Ocean RR. . lst mtg. бз. 250,000 250 000 1914 J. & J. 110 113 
Powell St. Ry. Ist mtg. 63. 700, 000 700, 000 1912 M. & S. 117% 120 
Sutter St. Ry. Oo............... Ist mtg. g. 58. 1,000,000 900, 1918, M. & N. | 10934) 110 
tControlled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation— June 20, 1898, 
Belt Ry. Co. ................. C. mtg 58 500,000 450,000 1920 J. & J 45 | .. 
Columbia Ry. «serene ' mtg.6s.| 500,000 500,000 1914 А, & О И ее 
Eckington & Soldiers’ Home. mtg. бв. 200,000 200,000 1911 J. & D 95 100 
Metropolitan RR. Co.. . Coll tr. cons. б. 500,000 500,000 11901 J. KJ 1174 119% 
1350, 000 in escrow to retire let mtg. bds. 
Miscellaneous. 
Date of Quotation—June 20. 1898. | 
Bridgeport Traction Оо........ lst mtg. 5s.| 2,000,000 | 1.683, 00 1923 J. & J. 
Buffalo (N. Y.) Ry. Со...... Cons. mtg. 58. 5,000,000 | 8,513,000|1931 r. & А. 13 з 
I Citizens' St. R. (Ind’ polis). Ist cons.m.58| 4,000,000 | 3,000,000 |1933; M. & N. 79 80 
е St. Ry. (Buffalo). Ist. mtg.58.| 8,000,000 2, 366,000 1932 M. & N. 107 109 
Columbus (O.) St. Ry. . Ist cons. g. 53. 8,000,000 | 2,261,000/1932| J. & J. 95 100 
Consolidated Traction (N. J.) Ist mtg. 5 15,000,000 | 13,965,000 1933; J. & D. 10:7, 108 
Crosst'n St. Ry. (Colu's, O.) - Ist mtg. E. 58 2.000, ооо 572,000 1933 J. & р. 96 98 
Denver City Cable Ry. lst mtg. g. 68. 4,000,000 8,800,000 1920 J. & J. ME NE 
Denver Con. Tram'y Co. Con. m. g.58.| 4,000,000 922,000 |1933 A. & O. 70 78 
Louisville (Ky.) Ry. . Ist cons. mtg. g.54.| 6,000,000 | 4,931, 00 1930 J. & J. 110141 11 
ae St. Ry..1st cons. mtg. g. 58) 5,000,000 | 1,050,000 1919 J. & J. 89 93 
No. Hudson Со. Ry.(N.J.).Cons.mtg. 5s| 8,000,000 | 2,378,000 1928 J. & J. 100 104 
No. Hudson Co. Ry. (№.Ј.)..24 mtg. 5s.) 550,00 550,000|1928| M. & N. 90 | — 
No. Hudson Co. Ry. (N. J.) Deb. 68.| 500,000 439,000 1902 F. & A. 112 ...... 
Paterson (N. J.) Ry.......Oons. mtg. g. 68. 1,250,000 1,000, 001931 J. & D. 107 10814 
Recbester (N. Y.) Ry. lst mtg. 58. 8,000,500 | 2,000,000/1930; А & O. 956% 
St. Paul City Ry. ...... Cons. g. 58. 5,500,000 | 4, 298, 000 9 7 89 92 
It. Paul Olty Ry......... — Deb. g. 68. 1,000,000 | 1,000,000 19000 85 9214 


181. 000,000 in escrow to retire Ist and 
d mtg. bds. 

{$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 

€$760,000 in escrow to retire bonds of 
O. C. St. RR. Co. 

Horo treasury. 


$960,000 res’ ved to redeem prior liens. 
18620, 000 in escrow. 


*With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quotation—June 20, 1898 


@“dison Elec. Illuminating Oo., Boston.. 
General Electric Oo..gold coup, deb. 5s.. 


Pittsburg, Ра. 
Date of Quotation — June 20. 1898 
Allegheny County Light Co............... 6s. 
Allegheny City Electric Light............ 4s. 


Westingliouse Elec. & Mfg. Co..Scrip ба. 


Miscellaneous.—(June 20,1898.) 
Edison El. IIIg. Oo. (N. York) Ist m. 5s.. 


4 
Edison El. Illg. Co. (N. Y.) con. m. g. 58. 15, 


Edison Elec. Ше. Oo. (Brooklyn) 
Edison Electric Light (Philadelphia). 
Edison Illg. Co. (St. Louis)... 
Mo. Elec. Lt. Со. (St. Louis). Ist mtg. 6s. 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg. 68. 
United Elec. Light & Power Oo(N. Y.).. 
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Late quotations for copper are: Electrolytic, 114@11ic.; 
casting, 114@l1lic. 


Lee, Higginson & Co., of Boston, offer the Bell Telephone 4 per cent. ten-year 
debentures at 102 and interest. F 


The Edison Electric Illuminating Company of Brooklyn has declared a quarterly 


Lake, 11.809]12c. 


-dividend of 14 per cent., payable July 15. 


The American Bell Telephone Company has declared a quarterly dividend of 3 
per cent. and an extra dividend of 1J per cent., payable July 15. 


The Baltimore City Passenger Railway Company has declared а semi-annual 
dividend of 5 per cent., payable July 1 to stock of record June 18. 


The Boston Elevated Railway Company, lessee, has declared a semi-annual 
dividend of 4 per cent. ($2 pershar») on West Ead Street Hailway stock, payable 
July 1 to stock of record June 15. 


Judge Woolson. in the Federal Court at Des Moines, Ia., has approved the sale 
of the Ottumwa Electric Railway, Heat & Power Company's plant, which was re- 
cently sold to the bondholders’ committee for $190,000. 


The engineers of the Department of Bridges, New York, have made a report to 
the Commissioner strongly urging a change in the electric specifications of the new 
Harlem River bridge at Third avenue, so as to bring them up to date. 


It is officially announced that the Capital Traction Company of Washington, 
D. C., will on the lat of July pay seventy-five cents on each share, which is at the 
rate of 3 per cent. ou the par value of the stock and nearly 4 per cent. on the market 
value. 


The Chicago City Railroad Company, according to press reports, has purchased 
the General Electric Railway for $950,000, and will increase its capital stock from 
$12,000,000 to $14,000,000 in order to pay for that property and provide for improve- 
ments. 


The Brooklyn Elevated Railroad ran its first passenger train across the Brook- 
lyn Bridge on Saturday last. The regular schedule is not yet arranged. It is the 
intention eventually to withdraw the bridge trains and allow the elevated roads to 
operate the bridge railroad. 


А report comes from Philadelphia that the Welsbach Light Company is to enter 
the electric light field and has perfected an electric incandescent burner which it is 
claimed is as far superior to the ordinary electrie incandescent burner as the Wels. 
bach gas burner was to the old time gas burner. 


The Edison Electric Illuminating Company of New York reports for May: 
Gross earnings, $246,794, an increase of $55,004, and net $106,789, an increase of $24,- 
094. From January 1 the gross earnings were $1,326,567, an increase of $270,061, 
and net 8605, 772, an increase of $97,203. 

The committee on railroads of the Chicago city council has recommended for 
passage the ordinance granting a fifty-year franchise to the Wisconsin Inland Lakes 
& Chicago Railway Company, which oflers as compensation forthe use of certain 
streets in Chicago for the term of the franchise $735,000. 


At the annual meeting of the Chicago Edison Company held on the 14th inst. 
the old officers and the following directors were elected: Edward L. Brewster, F. 
S. Gorton, Samuel Iusull, R. T. Lincoln, Joseph Leiter, J. J. Mitenell, Erskine M. 
Phelps, Byron L. Smith, А. A. Sprague, А. F. Seeberger, Lambert Tree. The num- 
ber of directors was reduced from thirteen to eleven. 


It is stated that the Edison Electric Illuminating Company of New York is 
about tosend a number of engineers abroad for the purpose of reporting on the 
methods in use in Europe for the generation, distribution and sale of current. The 
commission, which leaves in a few days, is composed of J. W. Leib, Jr., general man- 
ager; J. Van Vleck, constructing engineer, and Artbur Williams, general in- 
spector. 


Adolph G. Greenberg, of New York, bas allowed judgment to be taken against 
him for 830.686 in favor of Austin B. Fletcher on a claim against Mr. Greenberg as 
indorser on eleven notes of the Atlantic Highland, Red Bauk & Long Branch Elec- 
tric Railroad Company, of which he was formerly president. The company went 
into the hands of a receiver on May 23, with liabilities reported at 8650, 000 and assets 
at $450,900. Mr. Greenberg has been served with the summons. 


The State Board of Public Works of Ohio has adopted a resolution authorizing 
W. G. Wagenhals of Dayton to make a practical test of the use of electricity as a 
motive power for canal transportation. lle is given the privilege of making athree- 
year test subject to the approval of the Governor. His operations are to be con- 
fined to the Miami & Erie Canal, and if he succeeds in demonstrating tbat he can 
make use of electricity to cheapen transportation as well as to aecelerate it to the 
satisfaction of the board, he is to be given a three-year franchise over that particular 
canal. 


The committee of preferred stockholders of the General Electric Company ap- 
pointed two years ago bave issued a circular to their coustituents setting forth that 
they have been unable to procure the payment of dividends, that the assets are 
worth at least 72 per cent. of the par value of tbe common and preferred stocks, and 
that a proposal wili be made that the par value of the common stock be reduced to 
$60 a share. This proposal will be voted upon by the stockholders at an early day 
and proxies are solicited in favor of the proposition. 


John A. Brill, on account of other business engagements, is understood to have 
found it impracticable to serve as & director of the General Electric Automobile 
Company of Philadelphia. The Philadelphia Times” states that a gentleman con- 
nected with the company says that the management had no otber aim in bringing 
the stock out on the Philadelphia Stock Exchange than to divert public attention to 
a new industry which has before it a great future. The Hunter patents. owned by 
the company, are broad and comprehensive and legally unassailable. Under them 
it 18 proposed to at once engage in the manufacture of various types of electrical 
vehicles. The management is now chiefly concerned with the comwercial develop- 
ment of the compauy, ignoring the stock market aspects of the stock.“ 


The Boston ‘‘Advertiser’’ states that the trustees of the Street Railway & Illumi- 
nating Properties Company say that the reports about the street as to a coming 
dividend of a considerable amount in the stock are untrue. This is given as the 
present condition of the company: At the close of the last fiscal year the securi- 


Miscellaneous. ties held by the company had а par value of $5,157,055. Since then the outstanding 

эше of Quotation - June: 29122998, : preferred stock, aggregating 4,129 shares, has been retired at about $110 and iuter- 
American Bell Telephone. 78. 1898 F. & A. 100% ͥ est. The company has declared one dividend of 83. Allowing $135,000 for this re- 
NY p о, Ge een mie es кеи "ЗЕ ЛАШ |ле | quirement and $454,190 for the redemption of the 4,129 shares of preferred stock, the 
Chesapeake & Potomac Teleph.Co...58. ^ . 2 1911 J. K D. 108%) .... оо serene sales this year have aggregated nearly $600,000, not including 
ALLIED INDUSTRIES. The annual meeting of the North American Company was held on the 15th inst. 

The annual report showed an income of $50,102 and expenses and taxes of $36,402, 

Miscellaneous leaving a surplus of $13,640. The company has no debts of any kind except an old 

tation c] 20. 1898 open account of $17,060. The assets of the concern on May 31 are stated as follows: 
) | 500.000 | 500.000 Milwaukee Electric Railroad preferred, $2,416,500; Milwaukee Electric Railroad 
American ME повною — e: bs. i , T m 1 ы common, $3,078,000; Milwaukee Electric Railroad 5 per cent. bonds, $55,000; Cin- 
Ынар * Smith Car | и бв idi К 1942 FJ. & J. 95 | 100 einnati Electric Light stock, $382,700; Cincinnati Electric Light bonds, $300,000; mis- 
Oa:rborundum Mfg. C00 . 55886 ossosa У „eee 069099090 1904 M. 4. "PTT seo cellaneous securities, $25,609; accounts receivable, $161,025; demand loans, $387,543; 
Wortbingion Pump OO. ME 73.0002 [теч 60000 акаа oeoo bess cash, $219,205. The company is stated to be in a position to reach out for new busi- 


tNeminal. 


ness that may commend itself to a conservative management. 


— 


LEG ECTRIGITY 


Published every Wednesday by the 


ELECTRICITY NEWSPAPER COMPANY. 


Publication Office, - - 136 Liberty St., New York. 
Long Distance Telephone, 4081 Cortiandt. 


SUBSCRIPTION RATES: 
UNITED STATES, - + © „ © «© > QO 


[n OLUBS or Frvg ов MORRE, - . . . . 2.00 
FogEIGN COUNTRIES, - - . + >è à 4.50 
. . . 10 conte 


SINGLE Corn. е е е 


ADVERTISING EATES: 


As ELECTRICITY reaches all classes interested in elec: 
trical work, its value as an advertising medium can be 
readily un derstood. Rates will be sent on application. 
of advertisements should reach the office not 


Changes 
later than the Saturday preceding the day of publication. 


Entered at the New York Post Office as second-class mail matter, 


THE TRADE SUPPLIED BY 
THE AMERICAN NEWS COMPANY. 


CONTENTS. 

Alphabetical List of Advertisements, - iv 
Classified List of Advertisements, . - viii 
Editorial Notes. - 885 386 

Another Startling Invention. 

The Automobile Exposition in Paris. 

The Philadelphia Exhibition. 

Electrical Equipment of the Alabama. 
Under the Searchlight,- - - - - - 886 

- - 886 


The Trans-Mississippi Exposition 
General Distribution from Central Stations am 
Direct Currents. By L. A. Ferguson, - 387 
A South African Industrial and Art Exhibition, - 389 
General Distribution from Central Stations by 
Alternating Currents. By Herbert A. Wagner, 389 
The Distribution of Eleotrical ешт in Paris. 
By J. Laffargue, - - - 892 
On the Abuse of Power Houses, By W. K. Ёё, 893 
Meeting of the American Institute of Electrical 


Engineers 398 
Canadian Electrical Association, - Е - 393 
Teaching Through the Phonograph, - 393 
Legal Notes. . . $94 
Canadian Notes, — 5 . 894 
The News, - > . - 894 

Lighting Plants Street Railways—Mines— 

Manufacturing—Company Matters—Personal 

and Miscellanea—Electricians in the War. 

Recent Company Elections, — . 895 
Commercial Paragraphs, — — * - 395 
Incorporations, - - - a - - - 896 
Electrical Patent Record, - =- a + $96 

— - 896 


Telephone and Telegraph, - . 
Electrieal Securitios—Stoeks, Bonds, Ete., - 397 


Notes for Investors „„ „„ - 400 


, EDITORIAL NOTES. 


Herr Szczepanik, who recently 
invented the teleotroscope, or a3 


Another 
Startling he calls it, the Fernseher, which 
Invention. was described in an issue of our 


paper some time ago, has again 
startled the scientific world with another electrical 
invention even more important from a practical 
stand point than his alleged apparatus for seeing by 
electricity. This new invention, which, like all of 
Herr Szezepanik's productions, is more or less 
clothed in mystery as to the exact details of opera- 
tion, is a device for greatly simplifying the present 
method of weaving. With the looms now generally 
in use а design to be woven must first be resolved 
into very small squares. In the larger pieces of 
textile goods the designer is obliged to fill up 
thousands of such little squares before it is possible 
to punch the stencil plates. This operation has 
sometimes taken months to accomplish. Ву the use 
of a suitably ruled screen, which is nothing more 
nor less than a large photographio plate on which the 
picture which the web is to sbow is produoed, the 
former tedious process is done away with. A few 
minutes’ exposure suffices to produce on the sensi- 
tive plate or paper an image showing the points of 
intersection needed. The developing, it is claimed, 
occupies a quarter of an houi, when the design is 
finished. The various colors the web is to have are 
shown by different signs or figures which are pro- 
duced by means of corresponding stops in the objec- 
tive. The next process is the punching of the 
Jacquard stenoils. Ordinarily this bas to be done 
by а speoíal machine, each square being out out sep- 
arately. Herr Szezepanik does away with this 
tedious process and by means of carbon transfers the 
design onto a thin sheet of metal and thue obviates 
the necessity of making the Jacquard stencil on 
silver bromide paper. The procedure is then said to 
be practically the same as in zino etching; the parts 
of the design exposed to the ligbt are covered with 
gelatine, while in the non-exposed ones the metal 
remains bare. In this way good and bad electrical 
conductors are formed, all the points on the metal 
plate representing holes being good conductors and 
offering little resistance to the passage of the our- 
rent. The plate is then placed in a specially de- 
signed maobine which passes it automatically under 
a row of contacts which are connected with eleotro- 
magnets that set in motion levers which panch the 
plate. By means of а similar contrivance attached 
direotly to the loom the inventor sets in motion not 
only the punching levers, but also tbe threads in the 
loom, thus weaving direct from the original design 
plate by means of electricity. 

As in tbe oase of the telectroscope, Herr Szoze- 


ani it is said, purposes to exhibit an electric loom 
for the first time at the Paris Exhibition, where it 
will weave silk handkerobiefs with the purobaser's 
likeness woven into them in the short space of balf 
an hour, 

If Herr Szozepanik continues to bring out new and 
startling inventions at the rate he bas lately, between 
now and tbe time the Paris Exposition opens tbere 
should be quite an array of wonderful exhibits by 


the Galician schoolmaster. 


+ * + | 

Automobiles as a method of 

The locomotion appear to be 
Automobile growing in popularity, espe- 
Exposition cially in Paris, Although 
in Paris. a few eleotrically-propelled 


bansoms are to be seen driv- 


ing around the streets of New York, tbe residents of 
the French metropolis have enjoyed horseless vebi- 
oles in steadily inereasing numbers for a much 

longer time, the interest centering in this form of 
vehicle prompting an automobile exhibition to be 
held. This international automobile exhibition, in- 
auguiated in the Tuileries Gardens on Wednesday, 

June 15, is probably tbe first of the kind ever held. 

The exhibits consist not only of eleotrically-pro- 

pelled vehioles of steam and of mineral-spirit motor- 

driven carriages, but in a hundred and one necessary 

artioles, such as tires, lamps, different grades of oil, 

tools, eto., which make up the appendages. 

This Paria exhibition is attracting considerable 
attention and many advantages should be derived 
from it. It admits of a comparison being made of 
what has been accomplished in the automobile line 
during the past few years, and stimulates publio in- 
terest in this line of industry. Although the exhi- 
bition is designated international, there are but few 
vehicles that are not of French make. The Pope 
Manufacturing Company of Hartford, Conn., how- 
ever, has one of its Colambia two-seated niotor car- 
riages on exhibition, wbiob from all accounts com- 
pares favorably with the other exhibits. The Com- 
pagnie Générale des Voitures de Paris shows a num- 
ber of its new electric cabs, which it is said are 
shortly to be placed at the convenience of the publio. 
The motors used weigh about 1,500 pounds, and by 
а novel arrangement, ooup¢, victoria or small 
landau bodies are interchangeable, and either of 
these may be placed over the motor and attached, 
The advantages claimed for the eleotrio carriage is 
that it is extremely simple in construction, there 
being little or notbing to get out of order, is under 
perfect control in crowded streets, and the small 
amount of current required to keep an eleotrio car. 
riage running makes it inexpensive as compared 
with the cost of hay and grain, stabling, harness, 
eto., required for horses. On the other hand, care 
has to be exeroised to prevent the battery from 
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becoming discharged at a distance from a station. А 
point well worth noticing with reference to the Paris 
exhibition is apparently the small amount of atten- 
tion given by the French manufacturers to the utili- 
zation of the automobile for delivery wagon pur- 
poses. 

Judging from the present state of the automobile 
industry in this country, it should not be long before 
many of our large stores adopt this method of de- 
livering parcels, as already one or more houses have 
placed orders for a number of such vehicles. As we 
stated in an editorial some months ago, a wide field 
would seem to be open to tbe automobiles in this 
line, as the conditions are favorable to their use in 
work of this charaoter. Storage batteries can be 
prooured of moderate weight capable of propelling 
а vehicle of this nature twenty-five miles, and 
moreover, in а oity an automobile delivery wagon 
would not be apt to get at any great distance from a 
point where a set of charged batteries could be pro- 
oured. 

x x + 

This unquestionably is an era 
The Philadelphia of exhibitions. The Phila. 
Exhibition, delphia Electrical Show, fol- 
lowing that held in this oity, 
is now in full swing and attracts nightly a large 
number of visitors. There would appear to be 
nothing strikingly new in the Quaker City Exhi- 
bition, or that was not to be seen in Madison Square 
Garden during the month of May. Moore’s vacuum 
tubes, which illuminated so perfectly the Chapel in 
the Garden, are to be found in Philadelphia illumi- 
nating the hangings of an Oriental smoking- room, 
and bave so far proven one of the principal features 

of attraction. 

In front of the building there are a large number 
of aro lamps, aggregating, so it is claimed, 120,000 
candle power. On the first floor there is a rotunda 
in which is situated an electrio fountain around 
which, in a gallery, a band plays, There are many 
attractive company exhibits tastefully arranged and 
brilliantly illuminated. Leotures on electrical 
topics of interest are frequently given which are 
both entertaining and instructive. As this is the 
firat Exhibition of the kind that bas been held in 
Philadelphia since that given under the auspices of 
the Franklin Institute in 1884, it is naturally receiv- 
ing considerable attention. It seems unfortunate 
bowever that the Philadelphia show follows во closely 
on the heels of that given in Madison Square Garden, 
as many persons who would have attended it had 
already witnessed in New Yoik the exhibits that 
lend it its chief attractions. 


x N + 
Unquestionably the American Navy 


Electrical is electrically the best equipped in 
Equipment the world, and every new man-of- 

of the war completed marks an advance in 
Alabama. пата! electrical installation. Not 


only will more powerful electrical 
appliances be used on the United States ships re- 
cently launched than on those now in commission, 
but the electrio current will be put to new uses. 

The battle-ship Alabama, recently launched at 
the Cramps’ shipyard, Philadelphia, will when 
completed probably be the best electrically equipped 
man-of-war afloat, if we except the Illinois and Wis- 
oonsin which will have identically the same equip- 
ment. 

How well the Alabama will be provided for so far 
as electrical apparatus is concerned will be gathered 
from the fact that there will be eight generating sets, 
or four times as many as the unfortunate Maine was 
provided with. There will also be a total of 770 in- 
oandescent lamps, or 372 more than were thought 
necessary for lighting the Maine. Four searchlights 
will be provided as a protection against torpedo 
boats, with either parabolic or Mangin mirrors. Pro- 
vision is also made for two sets of electrical night- 
signaling apparatus, with spare lanterns such as are 


now generally in use on the vessels of our Navy, two 
diving lampe, four portable eleotrio ventilating sets, 
and twelve one-twelfth horse-power eleotrio desk or 
ceiling fans. The Alabama as well as the other two 
vessels will be supplied with but one main switoh- 
board, from which twenty-five battle oirouits and 
seven lighting oirouits will lead. There will be 772 
outlets, and a total of 789 lamps with a capacity of 
about 623 amperes. The thirty-two circuits require 
twenty feeders, which will be divided up into seo- 
tions. The fixtures for the incandescent lamps will 
inolude sixty-five battle lanterns, over 130. bulkhead 
and forty-nine bunker lamps, four cargo refleotora, 
thirty-five magazine lanterns, the necessary running 
lights, and lights for the engine room telegraphs, 
helm telegrapbs and indicators, and for the binna- 
cles. In short it may safely be said that the eleo- 
trical equipment of the Alabama will be in all things 
up to date. 

After the experience gained by the United States 
fleet at the Philippines it would certainly seem ad- 
visable to add to the very thorough electrical equip- 
ment of the Alabama suitable submarine telegraph- 
ing instruments such аз a mirror galvanometer and 
Morse apparatus. Were a suitable outfit of this na- 
ture provided, with a competent person to handle it, 
the electrical equipment of our new battle ships 
would be everything that could be desired. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


A CONUNDRUM and ite answer attributed to a 
prominent participant in tbe recent N. E. L. A. 
Convention seem to have met with general approba- 
tion as conveying a recognized truth with axiomatio 
directness. The conundrum was. When isan elec- 
trician not an electrician ? the answer being, 
Nineteen times out of twenty." What this sug- 
gests is some term that can be properly applied to 
the nineteen who аге misplaced. Who will provide a 
suitable name for these neophytes in the profession ? 

ж х х 

THE New York Sun says: Some modern inven- 
tions are a boon to humanity and others are not. 
The phonographic clock which has just been launch- 
ed upon the market in Germany belongs to the latter 
category. One must admit the alarm clock in the 
theory of modern life, but a phonographio alarm 
clock adds insult to injury. If one must be awak- 
ened, one must; but how can one turn over and take 
the final luxurious forty winks when the depres- 
sing programme of a busy day has been shouted into 
one’s ears? Things that seemed natural and praoti- 
cable the night before present an appalling front in 
the early morning; and the breakfast hour, an- 
nounced in strident tones, is much more insistent 
than when suggested by an impersonal metallio 
clang. Some valuable possibilities the new inven- 
tion does possess. The housewife needn't labori- 
ously explain breakfast details to the servant at 
night, and find the next morning that all important 
points have been conscientiously forgotten. She sets 
the phonographio alarm for an early hour, talks 
directions into it, and the next morning the cook is 
wakened by a stern voice telling her exactly what is 
expected of ber in regard to breakfast preparation. 
Paterfamilias, too, can work the combination. No 
more will he sit up until his pretty daughter’s caller 
goes home and resort to time-honored hints to hasten 
the departure. He will not slam shutters and noisily 
lock doors and bid the other members of the family 
good night at the top of bis voice and drop his shoes 
on the bedroom floor with a force tbat shakes the 
parlor chandeliers, and call down to the daughter 
that she must be careful about turning off the gas 
апа looking the door. He will never be goaded by 
в sense of parental duty into walking iuto the 
parlor and making a scene and reducing the daugh- 
ter to а point of tears. Oh, no; he will simply set 


the pbonographio alarm for the hour when he thinks 
young men should end their calls. Then he will go 
serenely to bed; and when the fatal hour strikes a 
specimen of the old gentleman's finest irony will be 
hurled at the offending guest. Exit young man. 
The maiden wrathfully weeps alone.’’ 


K CK X 
A BARE iron wire and an insulated copper wire 
wound helically on an iron core with water as the 
electrolyte constitute a novel primary battery of а 
Kentucky inventor from which great things are ex- 
pected. It is claimed the form increases the output 
of current while yielding inductive effect that may 
be utilized in a secondary coil. The cell may serre 
as a Self generating electromagnet, and is said to be 
adapted for telephone, telegraph and eleotrio bell 
purposes and is especially valuable in eleotro-thera- 
peutics. 
х & + 
IN Massachusetts legal sanction is given to tle 
distinction making a street car line a railway“ 
while a steam line isa ‘‘railroad.’’ General adop- 
tion of this rale is advisable. 


The Trans-Mississippi Expos tion. 

A writer in Bradstrcets gives a description of the 
Exposition now in progress at Omaha, Neb., from 
which we extract the following: 

„Visitors to the Ex position have been surprised at 
the magnitude and beauty of the grounds and build - 
ings, апа all agree that the Columbian Exposition 
at Chicago excelled it only in size and not in beauty. 
In round figures the Trans- Mississippi Exposition 
represents an expenditure of about $1,200,000. The 
grouuds cover two hundred aores, located within 
fifteen minutes’ ride by electrio cars from the heart 
of the city. The central feature of the Exposition, 
is a large lagoon of artificial constructiou, several 
hundred feet wide and about one-half mile in lengtb. 
Around this lagoon, at a distance of a hundred feet 
or more, are located most of the main buildings, all 
of olassical design and harmonious as a whole. They 
are construoted of staff, as the buildings were at the 
Chicago Exposition, but unlike any other Exposition 
these buildings are connected by artistic colonnades, 
which afford shaded and sheltered walks by which 
visitors can pass from one building to the other. 
This feature of the Exposition alone distinguishes it 
from апу other recently beld, and gives to the grand 
court, in which the lagoon is located, a unique 
appearance. 

„At night this grand court is illuminated by 
some fourteen thousand electric lights, a larger num- 
ber than ever before installed for the illumination cf 
any place. Those who have seen the grand court 
thus illuminated at night deolare that it is a veritable 
fairy land, rivaling in beauty any soene in the 
world. At the end of the grand court, where stands 
the great building constructed by the United States, 
the lagoon broadens into a harbor, whose central 
feature is a beautiful electric fountain, and this 
harbor is outlined by colonnades, which extend ір а 
circle from the Government Building on either side 
of the lagoon, one to the Agriculture Balding and 
the other to the Fine Arts Building, suggesting very 
much the approach of St. Peter's in Rome, which 
effect ia heightened by the Government Building, 
which carries out the idea by ite style of arcbitec- 
ture. 

‘ Connected with the Exposition there bas natu 
rally developed during the year a plan to attract 
national conventions to Omaha, and the result is 
that during the Exposition some fifty or sixty 00D- 
ventions will be held in Omaha, and delegates from 
all parte of the United States will be entertained." 


The General Electric Company will owe on July 
1, 1898, $1,488,200 accumulated dividends on its Pre- 
ferred stook. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid оп its common etook since August, 1893. 
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GENERAL DISTRIBUTION FROM CEN- 
TRAL STATIONS BY DIRECT CUR. 
RENTS.* 


BY LOUIS A. FERGUSON, 
Chicago. 

Mr. President and Gentlemen of the National 
Eleotrio Light Association: The subject of central 
station distribution by direct currents ie one which 
is во familiar to many of you that I hesitated when 
asked to write this paper, feeling that it would be 
difficult to present to you any new thoughts or ex- 
Periences, во I trust you will pardon me if in the 
attempt to preoipitate discussion and bring to the at- 
tention of the meeting the ideas and experiences of 
others, which is after all the ohjeot of my paper, I 
may trespass upon ground previously explored. 

Nor do I wish to be construed аз advocating 
blindly the general use of direct currenta under all 
conditions for both transmission and distribution of 
electricity for lighting and power purposes in oities 
and towns, for records will, I think, clearly show 
that the writer was the first of the во called Edison 
central station men (who have represented the direct 
current idea in central station lighting) to advocate 
the introduction of the alternating current as a 
means of effeoting important economies in the oper- 
ating of the direot-ourrent distribution systems, and 
also vastly extending their field of operation, whiol 
without the combination of alternating ourrents 
might have remained, despite their distinct advan- 
tages, unfortunately limited to a comparatively 
small and closely populated area. 

The general design of the modern direot-current 
central station and its equipment has been fairly 
well established within the past five years, and 
while it was originally the oustom to ereot the gen- 
erating stations as nearly as possible in the electrical 
center of the city or town, itis now generally con- 
ceded that direct ourrent may be more economically 
distributed from a condensing station, situated even 
& mile distant from the electrical center, than from 
а non-condensing station located at the electrical 
center of the city, and it has been further demon- 
strated tHat the former practice of building many 
central generating stations in various centers of dis- 


tribution in oities is to be supplanted by the use of 


one or two large condensing stations generating 
direct current for distribution throughout the busi- 

ness distriot if the station be within one mile of the 

electrical center of the district, and alternating our- 
rent for transmission to sub-stations located at the 
electrical centers of distriots more remote from the 

main generating station. In some cities water for 

condensing purposes may not be easily obtainable 

within a distance of one mile, and the location ig 

then merely a question of total cost of land, build- 

ing and transmission lines to the various distributing 

stations, proper consideration being given of course 

to the limitations of line voltage and iosulation. 

In order to show the workings of the first men- 
tioned type of modern direct-ourrent central station 
systems, I will explain ina general way the method 
of distribution employed in the system of the Chi- 
cago Edison Company, which I think fairly repre- 
sents the latest development in direot-ourrens dis- 
tribution, and leave the explanations of the methods 
of direct-ourrent distribution in other cities to the 
representatives of the companies operating them. 

The system of distribution is а solid network of 
underground conductors on the tbree- wire system, 
extending from North avenue to 39th street, a dis- 
tance of six miles north and south, and from Lake 
Michigan to Blue Island avenue, a distance of one 
and one-half miles east and west. The entire net- 
work is continuous from end to end, aud is supplied 
at present from four central stations, all connected 
in parallel through the network and each feeding 
into it. The two large stations located at Harrison 
Paper read before the National Electric Light Associa- 
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Street and Washington street on the Chicago River, 
and known as Stations No. 1 and No. 5 respectively, 
are condensing plants, while the stations on the 
North side and south side, located at North Clark 
and Oak streets and Wabash avenue and 27th street, 
known as Stations No. 4 and No. 2 respectively, are 
non-condensing. 

The total current furnished to the network at the 
time of maximum load of the system in the winter 
of 1897 was 50,730 amperes, and is divided as fol- 
lows : 


Station No. 1. .. . . , 85, ( 00 

Station No. 5. . . .. . . . 7,600 15.0 

Station No 2. . . ... 8,400 6.7 

Station No. C.. . .. ... ., 4,180 8.1 
52,780 100.00 


The total low tension direct current kilowatt 
hours output for the stations for the fiscal year of 


1897 was 15,255,466, divided as follows : 


Yearly 
| Masimum average 

Low tension Per cent. station station 
Kilowatt hours. of total. voltage. voltage. 


Station No. 1... 11,835,618 74.8 149. 126.2 
Station No. 5.. 2,814,473 15.2 142.5 129.6 
Station No. 2. 308.158 5.8 178.0 119.0 
Station No. 4.. 797.217 5.2 123.5 120.1 


15,255,466 1000 

The pressure at the feeder ends throughout the 
system is maintained at 115 volta on each side of the 
three- wire syatem. Although the maximum station 
Pressure is 149 volts, the Average pressure of all sta- 
tions for the year is 196.9 volts, giving an average 
loss of pressure of 11.9 volta or 8.8 per cent. „ Which 
means an average yearly efficiency of distribution of 
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91.2 per cent, from the station Switchboard to the 
customer’s meter. 

The center of distribution in the business district 
of the city is at Adams street, between Clark and 
LaSalle streets. Station No. 1, whioh, as bas been 
shown, furnishes 74.3 per cent. of the total low ten- 
sion output, is located on the Chicago River at Har- 
rison street, 3,340 feet distant from the center of dis- 
tribution at Adams street. Station No. 5, whioh 
furnishes 15 per cent. of the total low tension out- 
put, is located on the Chicago River at Washington 
street, and is 4,500 feet from Station No. 1 and 3,000 
feet from the Adams street sub-station. 

These two stations furnish all the low tension out- 
put for the district bounded by the river on the 
north, Harmon court (approximately) on the south, 
Lake Michigan on the east and the river on the west. 
They also furnish all the energy for the entire low 
tension system of the city during the hours from 
midnight until dusk the following afternoon, and a 
portion of the output of Districts No, 2 and No. 4 
from dusk until midnight daily, and ultimately 
they will furnish all of the output of the territories 
mentioned and all of the energy required for alter- 
nating transmission lines into the outlying districts 
of the oity and its suburbs. 

The load curves A,” here shown, indicate the 
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amperes furnished in District No. 1 by Stations No. 
1 and No. &, the small lower curve representing that 
delivered by Station No. 5., and the lower large 
curve showing that delivered by Station No. 1, and 
the upper ourve representing the total amperes de- 
livered to District No. 1. 
The distribution of ourrent from these two sta- 
tions to the underground network is as follows : 

From Station No. 1 to the Adams street sub sta- 
tion is laid an immense trunk line known as the 
Adams street trunk line, having л total oross-seo- 
tional area of 66,000, 000 oiroular mils, 28, 500, 000 
circular mils being ordinarily connected on the posi- 
tive and negative sides and 9,000,000 ciroular mills 
in the neutral. The length of this trunk line is 
3,340 feet, and is made up of fifteen special Edison 
tubes, each 3,000,000 circular mils area, laid direotly 
in the ground, and fourteen 1,500,000 oiroular mils 
stranded rubber insulated, lead-oovered and juted 
cables drawn into cement-lined iron duots. The 
trunk line on leaving Station No. 1 goes down a 
shaft 60 feet, thence through a brick tunnel built 
especially for it in the river bed to the east side, 
where it rises again in another shaft 60 feet into the 
tunnel house, where a small switchboard is located. 
The portion of the trunk line in the shafts and tun- 
nel, whivh is 430 feet in length, is made up entirely 
of cables; of these forty-tive are 1,000,000 oiroular 
mils Siemens jute insulated and fourteen are 1,600, - 
900 circular mils General Electric rubber insulated, 
leaded, asphalted and iron-armored submarine 
cables, each supported on iron racks. Where she 
oables hang vertically in the shaft, the oable is вар- 
ported by the iron-armored sheathing clasped be- 
tween iron plates on а heavy cast iron ring. 
The copper conductors thus bang in a sort of basket, 
the strain being distributed throughout the length 
of the cable. At the tunnel house the forty-five 
Siemens 1,000,000 circular mils cables connect with 
fifteen 3,000,000 ciroular mils single pole Edison 
feeder tubes, and, together with the fourteen 1.500, 
000 olroular mils cables, are mounted on racks in a 
large subway, into which the duot line enters about 
200 feet east of the tunnel house. At intervals of 
about 500 feet manholes are built in the Edison tube 
portion as well as in the conduit portion of the 
trunk line, thus affording a quiok means of locating 
low insulation points as they develop. Each of the 
tubes and cables is provided with ап amperemeter at 
Station No 1, and with switches at both ends so 
that they may be completely disconnected from the 
system in case of trouble. Two of the 3,000,000 
сігошаг mils tubes are provided with throwover 
switches and arranged so that they may be quiokly 
connected either to the positive or neutral or nega- 
tive or neutral at will. All of the cables are pro- 
vided with throwover switches at both ends, 8o tbat 
they may be operated either as positive or negative 
at will, thus providing for any possible contingenoy 
that may arise. At the Adams Street sub-station 
the trunk line feeds into the main bus-bar in the 
distribution room, and from the switchboard forty- 
two feeders radiate to various points in the business 
district, ranging in size from 250,000 circular mils 
to 1,000,000 circular mils, and in length from 290 
feet to 2,831 feet, the average size being 485,000 oir- 
cular mils, and the average length of feeder 1,373 
feet. 

The maximum current in amperes carried over the 
trunk line and distributed from the Adams street 
sub-station last December was 34,400 amperes, the 
maximum loss of pressure on the trunk line being 
12.4 per oent., and to the customer's meter 22.8 per 
cent., the distance to farthest feeder end being 6,171 
feet. In addition tothe current furnished to the 
trunk line, Station No. 1 also delivers from its main 
bus-bar ourrent to the two 1,000,000 circular mils 
feeders which feed into two points in the southern 
portion of the business district. One of these feed- 
ers terminating at Washington avenue and Harrison 
street is 3,800 feet in length and carries with maxi- 
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mum station pressure 780 amperes on each side, the 
other terminating at Eldredge Court and State street 
is 4,800 feet in length and carries with maximum 
station pressure 620 amperes on each side. Thesup- 
plying of Distriot No. 1 by Station No. 5 is done in 
much the same manner as that just described by the 
two feeders from Station No. 1 into the southern 
portion of the district. From Station No. 5 eight 
feeders, varying in size from 400,000 circular mils to 
1,000,000 circular mils, and in length from 2,175 
feet to 4,445 feet, terminating at different points in 
the northern section of District No. 1, deliver a total 
of 7,600 amperes at maximum station pressure of 
140 volts, the amount of ourrent furnished during 
the run being only enough to maintain standard 
steam pressure at the feeder ends, the ourve of sta- 
tion voltage following very olosely that of Station 
No. 1. 

Station No. 2, whioh is now really a rotary trans- 
former sub-station, is 17,500 feet from Station No. 
1, and 14,300 feet from Adams street sub-station. 
The load diagram ‘‘B” shows the amperes deliv- 
ered to District No. 2, the oross-hatohed portion 
representing the current furnished through the ro- 
tary transformers and the unshaded portion repre- 
senting the current furnished by the dynamos in 
Station No. 2, the dynamos and rotary transformers 
operating in parallel on tbe three - wire system. The 
upper ourve shows the total amperes delivered to 
District No. 2, 

Station No. t, which now operates only from dusk 
till midnight, and will later become a sub-station, 
is 11,500 feet from Station No. 1, 9,000 feet from 
Station No. 5, and 8,000 feet from Adams street sub- 
station. The load diagram C' shows the amperes 
delivered to District No. 4. The portion of the 
curve from midnight until 3:30 P. M. on the winter 
day and until 6:30 P. M. on the summer day is fur- 
nished from District No. 1 through the inter-con- 
peoted underground network, the District No. 4 
being during these hours merely an extension of 
District No. 1 and baving no distinct supply deliv- 
ered through its own switchboard. From dusk till 
midnight the generating plant in Station No. 4 is 
operated, and the current is delivered as shown by 
the next tothe highest curve on the diagram, the 
low ourve marked No. 5 representing the amperes 
furnished by Station No. 5 to Distriot No. 4 over а 
direot-ourrent tie line between the switchboards of 
the two stations. The tie line is made up from one 
feeder running out of Station No. 5, originally feed- 
ing into Distriot No. 1 and now connecting by means 
of river cables with a feeder out of Station No. 4, 
- which formerly fed into the district at a southern 
peint. This tie line is also used on dark days to 
keep up the pressure in District No. 4 by connect- 
ing onto the main bus in Station No. 5 and allow- 
ing it to take а small current and deliver it to Sta- 
tion No. 4 switchboard, thus relieving the network 
between Districts No. 1 and No. 4 of some of the 
work. Between the hours of midnight and 8 o'clock 
in the morning there is only one low tension direct- 
current generating station operating (Station No. 1), 
gupplying direct-current to District No. 1, and 
through the network to District No. 4. 

District No. 2 is supplied from Station No. 1 by 
means of a converse rotary transformer connected 
to the 250 volts direot-ourrent bus-bars, converting 
фо" three phase alternating current as about 160 
volts. By means of step-up transformers this is 
raised to 4,500 volte, and at this pressure the en- 
ergy is transmitted by three-phase underground 
transmission line to Station No. 2, where it is reduced 
by step-down transformers to about 80 volts and con- 
verted by means of rotary ourrent transformers to 
direct current at about 115 volts. 

For the permanent conversion of Station No. 2 
into a sub-station a pair of special 200 kilowatt gen- 
erators are being installed, directly coupled to the 
existing 600 нр. triple expansion engines in Station 
No. 1. Each generator is provided with a commu- 


tator and a set of three collector rings, and is de- 
signed to deliver from the same armature direct 
currents and three phase alternating currents, the 
direct current sides of each pair of machines being 
connected in series to form a three wire unit, and 
the alternating current sides, after passing through 
transformers stepping up to 4,500 volte, being con- 
nected in multiple. The alternating current from 
these machines will be taken to supply the trans- 
mission line to Station No. 2, and the balance of the 
capacity of the machines will be delivered directly 
into the main direct current bus-bar of Station No. 
1, thus keeping the unit operating at full load and 
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maximum efficiency during its rnn. The peak of 
the load in Distriot No. 2 arrives later than the peak 
of District No. 1, so that the same investment in 
steam and electrical machinery may be employed to 
take care of a portion of the peak in both distriots, 
these special generators constituting a reserve or 
surplus for the direct current equipment of Station 
No. 1. 

Lest I might wander from the subject of the paper, 
I shall not now dwell farther upon the question of 
transmission of energy by alternating currents, al- 
though it plays an exceedingly important part in the 
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distribution of electricity by the Chicago Edison 
Company. 

Uniformity of pressure throughout an incandes- 
cent electric lighting system is absolutely essential to 
commercial success. To accomplish this different 
methods have been proposed at different times, It 
often happens that the original plan of distribution, 
laid out by the constructing engineer, does not meet 
the requirements, after several years’ growth of the 
business, for in all cities lighting business may 
localize at certain special points, and so demand a 
remodelling of the existing system of conductors, or 
require some means of correcting for the inequalities 
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of pressure that are due to the unevenly distributed 
load. 

In the Edison systems built prior to 1890 it was 
customary to introduce in series with each feeder a 
resistanoe box with capacity to carry the entire our- 
rent of the feeder and of resistance much greater 
than that of the feeder itself. The resistanoe box is 
comiuonly known as а feeder equalizer. From the 
end of each feeder where it connected with the mains 
а set of pressure wires was run back to the station 
and there connected to pressure indicators. The 
method of regulating was to designate the feeder 
supplying the most important district in the system 
the standard feeder, and to keep its pressure con- 
stant, say 110 volte. Each pressure indicator of the 
other feeders was differentially wound, so as to re- 
ceive the pressure of the standard feeder as well as 
the pressure of its own feeder. When there was any 
difference of pressure between the standard feeder 
and a given feeder, the latter’s indicator needle 
wonld defleot to one side or the other according as 
the pressure on that feeder was higher or lower than 
the standard, and if the equal of the standard, the 
indicating needle would stand in the oenter. II, 
then, any indicator showed that its feeder was low 
in pressure, some resistance would be out out of its 
feeder equalizer, and the resistance diminishing, the 
volts loas on the feeder would then become less, and 
thas the feeder could he brought to the same pressure 
as the standard. If the pressure of the feeder were 
high, the operation would be the reverse. 

With this method of regulation, the entire output 
of the station must be at such pressure at the station 
switchboard as will permit the delivery of the oor- 
rect pressure at the end of that feeder, the product 
of whose load and resistance is greatest in the sys- 
tem. There are some la:ge stations in America 
operating to-day on this plan of regulation, notwitb- 
standing that it is an expensive and troublesome 
one. Another method of regulating, which may be 
employed where the load is fairly well distributed, 
is by cutting out the feeders which are high and 
forcing the current to travel through the remaining 
feeders and the mains, thus inoreasing the fall of 
pressure to the end of the feeders which were formerly 
high. 

The only economical and safe way to regulate ina 
city where the distances are not abnormally great, 
and where the load is fairly well distributed, is to 
so design the conducting system that it will be self- 
regulating, that is, so that it will require no obange 
of the resistance of feeders or anything of the kind. 

A good conducting system should have an ample 
number of feeders reasonably close together, and the 
connecting mains should be of generous oross seo- 
tional area. 

A valuable adjunct to a station, where there are 
one or two straggling feeders of great length so 
located that they cannot be interconnected with the 
general system во that they may be benefited by 
such connection, is what is known among the Edison 
companies as the booster. The booster ів 
a direct-ourrent dynamo wound for a large current 
and low voltage, and is used for raising the pressure 
of the station and of the feeders which are ordinarily 
low. The booster dynamo should be series 
wound and во designed that ite voltage will be pro- 
portional to the ourrent passing through it, the 
speed remaining constant. It is connected in series 
with the feeder whose pressure is to be raised, and 
ia belted to or direotly connected with a motor whinh 
drives it at the speed for which it is designed. Its 
action is as follows: The current passing out on 
the feeder also passes through the field and armature 
of the ‘booster’? dynamo, and an electromotive 
force is thus added to that already existing on the 
feeder due to the dynamos of the general system. 
As the load on the feeder increases, the electromotive 

force of the ‘‘ booster?" dynamo increases propor- 
tionately, and adds to that of the feeder, thus over- 
coming the loss of pressure due to the increased our- 
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rent in the feeder, which enables the feeder to de- 
liver the proper pressure at its mains. The ''boos- 
ter?! may also be employed to raise the pressure of 
& number of feeders whioh are connected to an aux- 
iliary bus bar. In this case, the booster’? would 
be connected between the main bus and the auxiliary 
bus, and would carry all the ourrent of the auxiliary 
bus, raising the pressure of it as its load inoreases, 
and decreasing as the load deoreases, as described in 
the case of the single feeder. 

In some central stations two or more potentials or 
pressures are used, certain dynamos working ona 
bus bar at one pressure and the other dynamos work- 
ing on another bus bar at different pressures. 

This method is only economical when the dynamos 
can be worked very near the maximum load, which 
is not often the саве. In some cities the dy namos 
in central stations or machinery or storage batteries 
in sub-stations feed into one general system at dif- 
ferent pointe, each station or sub-station operating at 
such pressure as will deliver the same voltage at the 
feeder end of the mains. This is, without doubt, 
the method to be recommended as giving tbe best 
etfioienoy and assuring reliability of service through- 
out the system. 

With the method proposed in case of accident to 
any one station, either by fire or lack of water sup- 
ply, the whole system will not be shut down, but 
each atation will take its share of load which oomes 
from the shutting down of the disabled station. 

| (To be continued.) 


A South African Industrial and Art Exposition. 


United States Consul-General Stowe writes the 
State Department from Cape Town, South Africa, 
that an invitation has been extended to American 
manufacturers and producers to exhibit productions 
at the Exhibition whioh is to be held at Grabams- 
town in Cape Colony, opening December 15, 1898, 
and closing January 21, 1899. This Exhibition will 
be the second of its kind held in South Africa. It is 
to be an industrial and art exhibition, and great 
care is being exeroised in the endeavor to make ita 
Buccess in every way. The promoters are all men of 
acknowl:dged standing in the community, several 
of them having been connected with the first South 
African Republic, Orange Free State and Natal, and 
the high commissioners of Rhodesia and Bastutoland. 
Over £100,000 have been subscribed, and exhibits 
from all parts of the world bave been asked. There 
are five classifications of exhibits, viz.: (a) Raw ma- 
terials ; (b) manufactures; (o) mining and machin- 
ery; (d) natural history and science; (e) arts. 

This Exposition will be called &he South African 
Industrial and Art Exhibition. Grahamstown is in 
the southeastern part of the colony. 

Consul Stowe says that the Exhibition will be of 
incaloulable benefit to manufacturers of agricultural 
implements and vehioles, electrical apparatus, ma- 
chinery of all kinds, cottons, woolens, eto. 

American goods are becoming widely and favora- 
bly known in the South Afrioan country, and this 
Opportunity of still further popularizing them 
should not be neglected by American manufacturers. 


Electric Lighting in Berlin and Paris. 


The Bulletin des Usines Electriques, in an article 
‘discussing the question of extending the time of the 
‘concession for lighting Paris, gives a few interesting 
details about eleotrio lighting in Berlin, to the effect 
tbat there are some 300,000 incandescent lamps of 16 
CP. installed, besides several thousand aro lamps. The 
lengtb of mains is about 186 miles, and the power 
developed is about 28,000 HP. There are some 1,600 
motors taking 6,450 HP. The price for lighting is 
15 cents per kilowatt-hour, that for power is 4 
cents. Paris will require about 25,000 HP. for abuut 


418,000 lamps of 10 candles and 7,448 aro lamps, 
witb about 240 miles of mains. There will be 513 
motors, requiring 1,940 HP., and the cost will be 
about 23 cents per kilowatt-hour. 


TRAL STATIONS BY ALTERNATING 
CURRENTS.* 


BY HERBEBT A. WAGNER, 
St. Louis. 


Ever since the installation of the first few pioneer 
alternating-ourrent central stations, just ten years 
ago, we have heard it predicted with persistent 
reiteration that for the distribution of ourrent for 
lighting from central stations direct current was а 
thing of the past, and that in a few years the alter- 
nating-ourrent transformer system would hold the 
field without a competitor, 

To many, this prediction may seem to have been 
fulfilled, considering the enormous number of alter- 
nating-ourrent plants, compared with direct-ourrent, 
that have been installed, and the remarkable impetus 
given to eleotrical industries by the development of 
alternating currenta. 

The great success achieved in the transmission of 
power by polyphase alternating currents in the last 
three years has but strengthened this general belief, 
and left fewer champions to adhere to the direct- 
ourrent cause. 

These great achievements, I say, have led the en- 
thusiast to think all progress confined to alternating 
systems of distribution. Deeper investigation, how- 
ever, shows that while in point of number the alter- 
nating-current stations, reaching into the thousands, 
completely overshadow those of direot-ourrent, there 
are few really large stations, outside of water-power 
plants, that are to-day employing alternating our- 
rents for distribution, and that while enormous їп- 
vestments have been made in direot-current stations 
in our larger cities, comparatively small amounts 
have been invested in alternating-current work. 

The alternating system was heralded as providing 
а means of distribution with a great reduction in 
first cost of plant, and for years the development of 
the system has been made with tbis tbe principal 
end in view. On the other hand, direot - ourrent dis- 
tribution in the form of the Edison three-wire system 
has been steadily and intelligently developed to the 
highest standard of economy of operation, simplicity 
and permanence. In the same city, alternating- 
current stations have not, as a rule, been successful 
in competition with three-wire stations; their service 
has not been as good, and their profits bave been 
smaller. 

I may startle many by stating frankly the dis- 
couraging fact, which has been barely whispered at 
times, that, judged by the standards of the mag- 
nificent Edison properties in many of our larger 
cities, few alternating-current central stations in the 
United States have been a success. Do not imagine 
that this damaging admission, however, is an indi- 
cation of any loss of faith on the part of one who bas 
been identitied with alternating-current work since 
its début, as it were. Far from it. The fault lies, 
not with the alternating current itself, but with its 
application, Its few apparently inherent deficien- 
cies, such as the difficulties of operating motors and 
aro lamps, have been shown to have been only await- 
ing discovery and development, and were at our 
disposal almost as soon as these important divisions 
of central-station service were operated with suooess 
from the Edison three-wire System, These oan, 
therefore, bardly be held responsible for the differ- 
ence in the commeroial results obtained with the 
two systems. 

As I have said, the ends in view in the develop- 
ment of the two systems bave been radically differ- 
ent. The one was to produce a given amount of 
light for the minimum of investment; the other was 
to provide а permanent investment that would ren- 
der the maximum of profit, These stand points in 
general mark the difference between the manufac- 


* Paper read before the National Electric Light Associa- 
tion at its Twenty-first Convention, Chi III. 
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developed in this way—one almost entirely by the 
manufacturer, and the other by the combined efforts 
of the various users. The results are the natural 
effects of progression along these lines. 

Few opportunities have we had of comparing the 
two systems from the same standpoint and under 
like conditions. The purpose of this paper is 60 
show the alternating current applied from the ваше 
standpoint, compelled to falfill the same conditions, 
and then to compare the results with the best pro- 
duced with direct current. 

To better contrast the different methods of distri- 
bution, we will review briefly those in general usé 
before describing the most recent developments. 

The early alternating-current stations were in. 
stalled on the principle that the drop in lines with 
distribution at 1,000 volts was so small that it was 
practically negligible. Two wires were acoordingly 
run out from the station, passing along those streets 
where light was to be furnished, and lighta were 
connected ad libitum at any desired points between 
the station and the farthest end, without reference 
to such trifling considerations as difference in poten- 
tial. Distribution was attempted in this way for 
years, and in many places is still in operation. 
Lines are even being constructed to-day without any 
notion of a system of feeders and mains, although 
an almost perfect system for the maintenance of uni- 
form pressure was in operation in many Edison 
stations before the first alternating station was in 
existence. Fortunately for the operators of such 
models of simplicity, the ourrent delivered has 
usually been so small in quantity that with the 
proverbial No. 6 wire, which seemed to possess vir- 
tues not affected by distances, the difference of 
pressure between neighboring customers rarely ex- 
ceeded 10 per cent. 

A few more enlightened experts—plants were 
always installed by experts in the early days—event- 
ually conceived the novel idea that if the drop, a 
little of which they had discovered by that time, 
could be confined to a greater extent to those por- 
tions of the lines where there were no lights, some 
might be spared from the lighting districts. A few 
feeder lines were therefore stuck in here and there 
to boost up the preasure where it was lowest. 

The regulation was all effected by means of the 
dynamo field rheostat, and the pressure indicated by 
а voltmeter on the secondary of a transformer whose 
primary was connected to the bus bars on the switoh- 
board, A few lamps were also often operated by 
the same transformer to light the switchboard or 
other parts of the station. The station attendant 
was, of course, in absolute ignorance of the pressure 
at any point on tbe lines where lamps were used. 
The pressure was therefore usually run high enough 
to be on the safeside. Theattendant was sometimes 


‘instructed to let his voltmeter needle follow gently 


the manœuvres of his ammeter, as there was thought 
to be a more or less intimate connection between 
volts and amperes and the volts ought not to be 
allowed to get too far bebind. 

If any опе ever breathed а suggestion of pressure 
wires, it was probably his last breath. At any rate, 
he was never heard of again. What ! pressure wires 
with alternating current? Preposterous idea. Al- 
ternating and progression were considered almost 
Synonymous terms. Antiquated ideas must be 
abandoned. Ф 

This faintly-whispered need might, however, be 
heard again, so, to meet the emergency, & compen- 
sating voltmeter was produced that could be adjasted 
for any drop in the lines. It was ingeniously ar- 
ranged su that а small series transformer in the main 
line would send currents Opposing those operating 
the voltmeter, thereby making the needle or index 
drop back approximately proportionately to the our- 
rent in the line. This device was a great help, and 
caused the drop in lines to jump into prominenoe at 
once. I$ would be quite perfeot if the drop in alter. 


———— 
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nating-current lines were proportional to the courrent, 
but it is not. The power factor of ordinary alter- 
nating-current systems is usually quite low at light 
loads, and except with very small wire, an ampere 
may therefore produce much more drop proportion- 
ately at light load than at heavy load. 

One alternating-ourrent station of which I have 
intimate knowledge has used pressure wires in con- 
nection with each feeder for years. There may bea 
few others, but they are rare exceptions even to-day. 

The usual system of distribution provides a sepa- 
rate transformer for each customer. In many cases 
this implies the use of a very small transformer. It 
is impossible to make the efficiency of small trans- 
formers high. As each customer may at times use 
all of bis lamps, be must have full transformer 
capacity for such an emergency. The ordinary ratio 
between maximum station loads and the number of 
lamps connected is in most cases under 50 per cent. 
where meters are employed. The transformers then 
being of a total capacity equal to the number of 
lamps connected average at best only 50 per cent. 
of their rated capacity at the maximum station load. 
In most stations the average load generated is much 
less than 25 per cent. of the maximum load, and 
therefore, with twice the transformer capacity of 
that represented by maximum station load, the aver- 
age transformer load would not exceed 10 per cent. 
of the transformer capacity, all the year round. 

The efficiency of the average modern transformer 
of usual size at 10 per cent. of its rated load is not 
over 65 per cent., and the average of transformers 
at present in use not more than 50 percent, It is 
perfectly safe to say that there is not an alternating- 
current station to-day using individual transformers 
for each or neighboring customers that can show an 
average efliciency of distribution of over 60 per oent., 
and few that can show over 50 per cent. 

In Europe, it is, to some extent, the practice to 
use transformer sub-stations with low-potential dis- 
tribution from these points. Transformers are out 
in and out at these sub-stations by attendants ao- 
cording to the demand for current. It is doubtful 
if, after paying interest on the investment in property 
and housing for these transformer stations, together 
with the investment in instruments and switches 
required, and the attendants’ wages, there is very 
much saving effected. Had we nothing better to 
turn to than these systems, the cost of distribution 
from large stations would be extreme compared with 
the direot-ourrent, Edison three-wire system, and 
competition with the latter could not be a success. 

Another very important consideration is the econ- 
omy or efticiency of lamps used. Toemploy suooess- 
fully the bighest-economy lamps made, a very uni- 
form pressure must be maintained. With the usual 
alternating-current system, and with an equally 
good disposition of feeders and mains, the variations 
of pressure will exceed those in a direot-ourrent 
system by nearly 3 per cent., on account of the 
transformer drop, und to secure even this limit of 
variation, pressure wires must be used with each 
feeder. 

It is not surprising: to find, therefore, that almost 
all alternating-current stations are using lamps re- 
quiring 20 per cent. more current than those ueed by 
direot-current stations. | 

I cannot refrain from remarking here that to oper- 
ate any station, alternating or direct courrent, with- 
out pressuse wires, is to be worse than penny-wise 
and pound.foolish. In any alternating-current 
station employing overbead wires, the saving in 
lamp renewals would equal the cost of pressure wires 
in little over a month’s time. I mignt also add 
that the total losa of lamps is not the most serious 
result of variations in pressure. Sach variations 
cause a rapid decline in candle power, and low can- 
dle power means disaffection of customers and the 
inoreased use of gas. 

Now let us leave for the time the alternating- 
current station and ite usual system of distribution, 


and adjourn to a modern Edison station, to see if 
there can really be anything learned from so anti- 
quated a source. On entering, we see at first large 
direot-conneoted generators running in multiple. 
We have also seen those in a few alternating-ourrent 
stations, and perhaps of larger size. We next see а 
very compact and convenient switchboard. Neither 
is that altogether new. But let us ask to see the 
system of distribution; for that is what we most 
want to look into. 

On the plans of this system of distribution a re- 
markable network of feeders and mains is laid before 
us, most carefully calculated for the maintenance of 
uniform pressure. Means for regulating more or 
less independently the pressure on each feeder are 
provided. From numerous pointsin the system, 
corresponding to the feeder terminals, pressure wires 
are brought to the station, and indicators show the 
pressure at all these points, Numerous devices and 
appliances are shown us which must have been the 
result of years of experience in the development of 
distribution methods. We look with admiration, 
and ask why, with this apparently far more perfect 
system in existence, have we been working so long 
to try to perfect a new system that cannot to-day, 
we are informed, produce such results. Why, in- 
deed ! 

But let us look a little further, 
massive beams? They do not seem to support any- 
thing. ‘‘ Those are not beams, They are copper 
wires to carry the current out,“ we are told. Wires? 
Why, they weigh tons!“ So they do, but they 
are necessary with this system.“ A very serious 
drawback, it would seem. Another question troubles 
us. Why do you occupy ground in a part of the 
city where property must be very valuable? Why 
do you not go off to one side where land is cheap ? 
„Oh, we are forced to be near our center of business. 
If we were twice as far away we should have to use 
four times the amount of copper in those bars." 
This, indeed, seems a very great defeot. But are 
there no other defects in your system? In answer, 
we are told that there are no others that are oon- 
sidered serious. 

If this necessity for using such ап enormous 
amount of copper is the weak point of а beautifully 
developed system, why do we not endeavor to over- 
come that particular point and adopt the rest, in- 
stead of starting out anew and alone to develop 
another system from beginning to end? This is the 
question that should have been considered years ago. 
Why did we not start where others left off, engraft 
our alternating current and draw energy and 
strength from the old roots, instead of trying to grow 
from the seed to find ourselvcs running to limbs and 
branches with very little trunk to speak of. We 
have tried to overreach our older brother, and now 
lack his sturdiness and stability. 

It is not too late, however, to begin afresh. We 
are satisfied that at the present time the Edison 
three-wire system of distribution is the most efficient 
in use and the most nearly perfeot in details. We 
know that the usual system employed with alterna- 
ting current is not efficient, and does not admit of as 
close regulation, but it is vastly cheaper to instal). 

Comparing the cost of individual transformers 
and high-potential distributing mains with the 
three-wire system of mains at low potential, we do 
not find a great difference in first cost in favor of the 
alternating. We do find, however, that the Edison 
feeders for the same distance cost about thirty-one 
times as much as for alternating current at 1,100 
volts, 125 times as much at 2,200 volts, or 500 times 
as much at 4,400 volts. It would then appear that 
if we could apply alternating ourrent to the feeders 
at high potential and transform down for the mains, 
we might reach the lower first cost of the ordinary 
alternating-ourrent system and possibly retain all 
the best features of the direct ourrent. To aocom- 
plish the former, the transformers must be provided 
at a small proportion of the cost of the alternating- 


What are those 


ourrent feeder, and to do the latter, they must not 
inorease the average losses in the system. It is obvi- 
ous that we could with alternating*ourrent move our 
station to any reasonable distance from our center of 
distribution, and at comparatively small additional 
cost for feeders. The whole problem then seems to 
come down to transformer efficiency and means of 
regulation, 


To consider the matter of regulation first. We 
see at a glance that we cannot use the direct-ourrent 
method of regulation by supplementary ’bus bars, 
but we can use the booster method, and can, more- 
over, apply a static booster to each feeder to regulate 
within any desired limits and with as small grada- 
tions as necessary. In fact, the booster method of 
regulation was first applied to alternating-ourrent 
distribution, and operates with much less average 
consumption of energy than either the supplementary 
bus or direct-current booster method. In this im- 
portant consideration, we can therefore improveon 
and simplify direot-current methods. 

The means of regulation having beeu in this way 
provided for the feeders, it remains to be considered 
what we shall do to eliminate the effects of trans- 
former drop. As we have determined on a secondary 
low-potential, three-wire distributing system of 
mains, we can altogether dispense with high-potential 
mains and limit the high potential to the feeders. If 
we do this, we can conveniently have the trans- 
formers of the same unit capacity as the feeders, 
and arrange each with its primary connected to its 
independent feeder and its secondary feeding into 
the three-wire mains. We know that the effects of 
our feeder drop are eliminated if we regulate by 
pressure wires from the feeder ends, In the same 
way the effect of our traneformer drop may be elim- 
inated by bringing pressure wires from the secondary 
terminals. The feeder drop and transformer drop 
therefore become one, and are cared for in the same 
way. We can even secure better general regulation 
than with the direot-ourrent system, as we havea 
better form of feeder regulator and have eliminated 
the effects of transformer drop. 

Now, to return to the transformer itself and its 
efficiency. It is evident that with this system the 
transformer capacity need be no greater than that 
required for maximum station load, instead of more 
than twice that amount or nearly equal to that re- 
quired for the total number of lamps connected. 
This at once doubles the average load on our trans- 
formers, and raises the average efficiency. It also 
incidentally reduces the first cost of transformers in 
still greater proportion. We also know, however, 
that transformer efficiency at light loads is de- 
pendent on the iron loss, and that this is interde- 
pendent with regulation or drop. If we can increase 
the drop, we oan decrease the iron loss, and thereby 
greatly increase the average effioienoy. Having pro- 
vided against any interference with the regulation of 
the system by the transformer drop, we oan afford to 
increase that to the heating limit of the copper. In 
this way, a 100-kilowatt transformer can be built 
with an average efficiency of over 98 per cent. 
The entire transformer loss can, moreover, be more 
tban made up by the less loss in feeders which ve 
would naturally have with alternating current. 

We have thus eliminated the two features in 
which the ordinary alternating-current system of 
distribution has been inferior to the direot ourrent, 
and have provided means for obtaining better regu- 
lation and higher efficiency at а very much less cost 
of installation than with the direot-ourrent system. 

This system was conceived several years ago, and 
it has since been my good fortune to have an oppor- 
tunity to installa system of this kind on a large 
scale which is now in very satisfactory operation. 
It is laid out exactly as a three-wire Edison system 
would be, except that there are no sub-feeders. A 
network of mains is planned as if for use with direct 
current. The feeders are all designed for а 110-kilo- 
watt maximum load at 1,100 volta, and at esoh 
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feeder end is placed a 110-kilowatt transformer dicated by the voltmeters and also to divide the load stations certain feedere often become во overloaded 


feeding into the three-wire network in the same 
manner and at the same points as with the direct- 
current system. The transformers are located in 


between transformers in any way desired as indi- 
cated by the feeder ammeters. It is possible to sbift 
the entire load from one transformer and feeder to 
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Fie. 1. Curves or DispriBuTION Efficiency» 


= of suitable design. From the secondary 
чулер hs each transformer, pressure wires are run 

е station. Each feeder has an inde- 
pendent regulator by which the pressure can be 
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an adjacent transformer in this way without sensi- 
bly affecting the pressure on the system, and an 
equal division of load between transformers oan be 
readily maintained at all times if desired. This is a 
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Fic.2.- SINGIE PHASE A.C. SYSTEM 


with -High pressure Feeders and low pressure distribution- 


Independent Feeder for each 


raised or lowered. There are no primary mains, nor 
any connection whatever between the primary 
feeders. The regulators perform two funotions. 
They are used to maintain the proper pressure as in- 


Transformer or Group. 


very important consideration when very heavy loads 
or overloads are to be carried. The distribution of 
load on any large system is constantly changing 
as new customers are connected, and in large Edison 


that it is found neceseary for their safety to put 
resistance in series with them to force some of the 
current to other feeders. The possibility of over- 
loading any individual feeder beyond its sbare is 
absolutely provided against in the system desoribed. 
To make the arrangement of this system perfeotly 
clear it is illustrated diagrammatically in Fig. 2. 

In Fig. 1 are shown four carves of station distri- 
bution efficiency. No. 1 is that of a representative 
Edisoa three-wire, direct-ourrent station. No. 2 
ia the new alternating-ourrent system described. 
No 3 is the usual alternating - ourrent system employ- 
ing separate transformers for each customer or for 
adjacent oustomers, the best modern transformers 
being used. No. 4 shows the same system, but 
with the average transformers found on the lines 
of most existing stations, These curves were plotted 
from the following data obtained from actual 


practice : 


No. 1. No. 2. No. 8. No. 4. 
Percent. Percent. Percent. Percent. 
Feeder loss.............- 24 8 10 10 
Main loss. . 2 2 2 2 
House wiring loss... 1 1 1 1 
Transformer loss, А 
Iron Ine a2 23 6 12 
Transformer loss, 
соррег.................... T 2.7 1 5 
Total loss at maxi- 
mum station load, 27 13.98 20 25.5 
Efficiency at maxi- 
mum station load. 78.7 87.9 83.8 79.6 


The efficiencies of distribution at assumed average 
loads are shown to be as follows : 
No. 1. No. 2. No, 8. No. 4 


Per cent. Percent. Percent. Percent. Per cent. 


Load, 2. 94.1 95.8 78.4 66.6 
Load, 20...........,........ 94.8 96.2 75.3 61.4 
Load, 15 . 961 96.5 70.8 54.8 
Load, 10................. . 97.8 96.4 61.9 45.1 


At maximum load it will be noticed that the effi- 
ciency of alternating current No. 2 is ten per cent. 
higher than No. 1, the direct current. This means 
that the same energy can bs delivered with ten per 
cent. leas capacity in generators, engines and boilers, 
or a difference of ten per cent. in the first cost of 
generating plant. It is pertinent to remark here 
that alternating-ourrent generators also have a much 
greater margin for overload for short periods 
than direot-ourrent generators. The efficiency at 
average load, or the all-day efficiency of the No. 2 
alternating-ourrent system, is also shown to be appre- 
ciably higher than the direot-ourrent. In large 
central stations the average load is generally found 
in practice to vary from about fifteen to twenty per 
cent. of the maximum, and it will be noted that 
from twelve per cent. average load up, No. 2 curve 
for the special system of alternating-ourrent distri- 
bution shows a higher effioienoy than the direct- 
current. 

It may be asked what effeot the aging or fatigue 
of the transformer iron will have on these figures. I 
answer, none appreciable. Transformer manufao- 
turers are willing to guarantee as low as one per 
cent. increase per year in iron loss. This means one 
per cent. of the actual amount of energy lost in the 
iron, so that, if this increase continued at the same 
rate, it would take one hundred years to double the 
iron loss. Experiments tend to show, however, that 
this effect rapidly approaches a maximum, and that, 
therefore, the increase goes on at a constantly de- 
creasing rate. The entire effect may be eliminated, 
if desired, about once in five years by reannealing 
the transformer iron at a very small expense. 

It has been the practice in some European stations 
to out out transformers during periods of light load, 
but it will be seen that outting out transformers in 
the system described would only decrease the eff. 
ciency; in fact, the efficiency is higher at about the 
average load, and the system was designed through- 
out to accomplish this result. 

The leas we вау about curves Noa, 3 and 4 the 
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better, as at small loads the efficienoy is shown to be 
appallingly low. 


EXTENSIONS OF DIRECT-CURRENTSYSTEM BY ALTER- 
NATING CURRENT. 


Several large three-wire, direct-ourrent Edison sta- 
tions are beginning to employ alternating current to 
extend their lighting territory beyond that possible 
or profitable with low-tension current. This is a 
recognition of alternating current which would not 
bave been considered for a moment a few years ago. 
They now propose to use alternating ourrent to 
transmit their energy at high potential to a distant 
sub-station, where it will be transformed to a lower 
pressure and then again transformed by means of 
rotary transformers to direct current, which is in 
turn distributed over the three-wire Edison system 
as if generated in the ordinary way. This is a 
very beautiful and instructive application of alterna- 
ting ourrents, and ingeniously designed machinery. 
It gives the manufacturers a chance to sell additional 
machinery, swells the company’s real estate invest- 
ment and gives work to the unemployed to operate 
the sub-stations, 

The loss in the conversion to alternating current 
and back is about fifteen per cent. in addition to the 
loss in static transformers and lines. This distribu- 
tion might be accomplished without the additional 
machinery, wire, real estate, labor and loss ineffi- 
oienoy. It is hardly to be expected, however, that 
those who have grown up under the protection or in- 
fluence of direct current would use alternating 
current any further tban absolutely necessary 
until they bave grown more accustomed to the new 
mode of travel, Afterlooking across the stream to 
coveted territory for many years, they are willing to 
use the new bridge and to ride across at about the 
highest speed provided, but when they get on the 
other side they are more than satisfied to foot it 
again the rest of the way. 

A much higher efficiency of distribution, and 
better regulation, could be seoured by using the 
alternating-current system as it is, without trans- 
formation to direct-current, and everything could be 
controlled from the main station without employing 
labor or apparatus at sub-stations. Why do they 
not use it so? They say that many things cannot be 
accomplished as well with alternating ourrent. If 
that is a oballenge, we will accept it and try con- 
clusions with them. Let us then anticipate these 
various objections and see what they amount to. 


FIRST, EFFICIENCY. 


We have already seen how а properly designed 
system of distribution for alternating currents may 
be made to exceed the direct-ourrent system in effi- 
ciency, taking the latter under its most favorable 
conditions. If we then add to the usual losses in the 
direct-ourrent system the losses in double rotary 
transformation and in static transformers, the very 
great difference in favor of the alternating current is 
still more marked. 


REGULATION, 


It has been shown how very simple and reliable 
regulators on be provided for each alternating- 
current feeder, which will secure the closest 
possible regulation over any range desired, and this 
can be effected at a loss of less than one per cent, 
Such oloee regulation can only be secured with 
direct current by the use of a number of generators 
connected %о auxiliary bus bars, or by connecting 
the feeder ends to adjustable resistance connected 
between the busses of twoor more generators. The 
first cannot be realized in а rotary-transformer 
station, and the last is quite wastefal of energy. 
Regulators placed on the alternating-current feeders 
of the rotary transformers control alike the pressure 
on each rotary, and all the direct-current feeders 
supplied by the same, in exactly the same way as 
field regulation does on a direct-current generator. 
Sach regulation can only be effectual with a number 


of small rotaries not operated in multiple. The best 
regulation can, therefore, undoubtedly be secured 
with the alternating-ourrent system. 


OPERATION OF ARC LAMPS. 


It seems now to be the universal opinion among 
Edison station men that the enclosed-aro long- 
burning lamp is destined to replace all the old forms 
of arclamp. We will, therefore, consider this type 
of lamp only. Fully as well-burning lamps of this 
type are now made for alternating current. They 
are also about as free from noise as the direot-our- 
rent lamps. Many will say, bowever, that it is im- 
possible to get as much light from the alternating 
current as from direot current. That is true if we 
state that the same energy in the aro produces less 
light with alternating current than with direot our- 
rent. It has been determined that the alternating- 
current aro produces about seventy per cent. of the 
light to be obtained from the same number of watts 
in the direct-current arc. The usual direot-ourrent 
enclosed aro requires five amperes at 115 volts, or 

75 watts. How much of this is used in the aro? 
Somewhat less than eighty volts, or under 400 watts; 
the balance of over 175 watts being wasted in resist- 
ance. 

With alternating current, seventy per cent. of the 
amount of light would be obtained with this 400 
watts, or about 570 watts would be required to pro- 
duce the same light. The alternating-current aro is 
best operated at about seventy volts, but inductive 
resistance is used to bring the pressure down to this 
amount. This inductive resistance consumes about 
ten watts actual energy, making in all 580 watts, 
against 575 for the direot current for the same 
amount of light. This difference of five watts, or 
less than one per cent., is insignificant. 

The standard alternating-current enclosed aro con - 
sumes about 420 watts at the lamp terminals, but I 
have had made to order а large number of 550-watt 
lamps which have replaced many series ten-ampere 
direct-current lamps. There are certain kinds of 
aro lighting to which the alternating current is par- 
ticularly well adapted, of which I will speak 
later on. 

( To be continued.) 


THE DISTRIBUTION OF ELECTRICAL 
ENERGY IN PARIS. 


BY J. LAFFARGUE, 


( Concluded from page 378.) 


Secteur de la Rive Gauche.—The company for the 
Sector de la Rive Gauche at Paris did not regularly 
commence to distribute electrical energy until Jan- 
uary, 1896. Since that period the sector has ocon- 
siderably developed. This company distribute eleo- 
trical energy over the whole of the left bank of the 
Seine. The worksare situated outside Paris, at Issy, 
about 1 km. from it. The distribution is effected 
by alternating currents, with transformers installed 
in the premises of subscribers and at special sub- 
stations. The boiler-room comprises at the present 
time 10 boilers of the Creu:ot type, each capable of 
supplying 6,600 Ibs. of steam per hour at the pressure 
of 170 lbs. per square inch. In the machine- room 
we find four horizontal compound Creusot steam en- 
gines of 700 HP. working at 125 revolutions per min- 
ute. A fifth similar engine is shortly to be installed. 
Each of these machines directly aotuates a Ziper- 
nowski alternator of 400 KW. at 3,000 volts, with 40 
inductor poles, and a frequency of 42 periods per 
minute. The continuous current exciting machines 
are two in number, of the six-pole Ganz form, yield- 
ing 70 KW. at 110 volts, with 200 revolutions per 
minute. These continuous current dynamos are 
worked directly by two horizontal compound single 
cylinder steam engines of 125 HP., working at 200 


revolations per minute. From the works start the 
feeders, laid in different directions. 

The distribution is effected by Felten and Guil- 
leaume concentrio cables insulated with paper and 
with jute, lead-enveloped and armored, laid directly 
in the earth. These cables were manufactured by 
the Société Industrielle des Téléphones. This sector 
is only beginning its work, but i& has already a 
great number of prospective subscribers whose inte- 
rior wiring is being proceeded with. On Deoember 
81, 1896, it numbered 44 cafés, utilizing 147 aro 
lamps and 2,636 inoandescent lamps; 137 apart- 
ments, including 9,018 inoandescent lamps; 126 
shops and workshops, comprising 223 aro апа 3,640 
incandescent lamps; 19 establishments of various 
kinds, comprising 8,484 incandescent lamps, and 
56 premises at the Halle aux Vins, comprising 516 
incandescent lamps. In addition, there were 12 mo- 
tors, of which six were for lifts and six for mechani- 
cal apparatus. On June 1, 1897, the total number 
of lamps supplied was 53,000. Amongst its prin- 
cipal subsoribers the sector for the Rive Gauche in- 
cludes the Sarbonne laboratories, which employ the 
continuous current. "With this in view a special 
transformer station has been established. During 
the year 1896 the total amount of the electrical en- 
ergy sold was 209,470 kilowatt hours for a sum of 
232,961.65 francs. The mean selling price for the 
kilowatt hour was 103d. The mean receipts per 
kilowatt installed was thus £14 133., or 13s. 9d, per 
10 candle lamp. 

III.L—POSITION OF THE PARIS DISTRIBUTING COM- 
РАМІКЗ. 

Such is the position in outline of the companies 
for the distribution of electrical energy in Paris. If 
we refer to the statistios worked out in 1896—for 
those of 1897 have not yet been published—we find 
the following results: The total power available at 
the works was 17,775 KW. from machinery and 1,610 
from accumulators. For electrio lighting 7,488 aio 
lamps and 417,468 incandescent lamps, oorrespond- 
ing to a total of 545,914 ten-candle lamps, represent- 
ing an installed power of 21,840 Kw. There were 
also to be numbered 300 electric motors, with a total 
power of 858 KW., for various purposes, and 220 
motors, witb 574 KW., for lifts; tbe total electrical 
power for force thus reached 1,432 Kw. То this 
must be further added apparatus for electrical heat- 
ing witha power of 6 KW. The total power util- 
ized thus reached 23,276 KW. The mean prices 


charged for electrical energy at Paris are as follows : 


Price of Kw. hour. 
For For 
light- motive 
ing. power. 
d. d. 


Municipal works at the Halles............. 10.0 5.76 
Continental Edison Сотрапу............... 10.3 3.84 
Société d' Bolairage et de Force...........- 10.0 3.84 
Compagnie Parisienne del'Air Comprime 109 4.8 

lector of the Place Clioby . G 10.7 48 

Compagnie, Secteur des Champs Elyeces. 12.2 5,16 
Sector of the Rive Gauche........... — . 93 3.84 


The present concessions will expire in 1906 and in 
1907. 'The Municipal Council of Paris bas latterly 
given much consideration to the conditions under 
which they may be prolonged. M. Charles Bos bas 
made a speoial report on this subjeot. Without en- 
tering into all its details we will indicate some par 
tioular conditions: Electrical energy should be de- 
livered at the price of 9. 6d. per kilowatt hour for 
private lighting, and at the price of 4. 8d. for publio 
lighting. Electrical energy for motive power, heat- 
ing and various uses should be paid at the rate of 
3.844. per kilowatt hour. The charging of acoumu- 
lators for automobile vehicles should be effected also 
at prices varying from 2.86d, to 1.53d. and upwards 
per kilowatt hour according to consumption, These 
various conditions have not yet been aooepted and 
concessions are not extended. But it is probable 
that a solution will shortly be arrived at, 80 8$ 2 
allow all the arrangements being made to ensure an 
abundant distribution of eleotrical energy in the 10° 
terior of Paris during the Exposition of 1900. 
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ON THE ABUSE OF POWER HOUSES.* 


BY W. Н. PREECE, С. B., F. В. 8. 


There is a great tendenoy in the present day to 
multiply power houses—or central stations, as they 
аге more frequently called—unnecessarily. This 
arises from various causes: (1) from want of fore- 
sight in predicating the growth of eleotrio indus- 
tries; (2) economy in selecting the land we have, 
rather than pay money for land more suitable by 
position but which we have not; (3) the restriction 
of legislation in confining operations to a defined 
area; (4) the growth of other industries side by side, 
especially tram ways and railways worked by eleotrio 
traction. 

These causes have led to the original power houses 
being designed too small and on space too confined; 
and to the subsequent construction of other power 
houses, further afield and more extended, and 
even to the necessity of going to positions outside 
of the original area seoured by provisional order. 
But worse than this, different industries have been 
promoted hy rival and opposing interests. Trade 
competition and patent rights have led to the con- 
struction of power houses side by side, until we see 
the absurdity of one installation being worked af 
night to supply energy for electric light and another 
installation generating energy quring the day for 
traction purposes being built practically on the same 
site; whereas not only can the power be generated 
conveniently and economically by the same plant, 
but the two energies can mutually assist each other, 
80 as tu reduce oonsiderably the work cost per unit 
generated. This is what the author means by the 
abuse of power houses. The man who causes two 
blades of grass to grow where one only grew before 
is called а benefactoi, but? the local authority which 


' deliberately allows two power houses to be built 


where only one is needed is a disturber of the peace. 

It is very well affirmed by experience that the 
greater the plant and the larger and more continu- 
ous the output the cheaper is the cost of generation 
per unit. It may be said roughly, that if a given 


plant—say, 10,000 KW.—working at its maximum ` 


load on the average three hoursa day, produces eleo- 
trical energy at one penny a unit, it will do so at 
three farthings per unit if i$ works six hours 8 day, 
one-half penny per unit if it works 12 hours per day 
and less than one farthing per unit if it works 24 
hours the day; hence, concentration of power is dis- 
tinotly financially desirable if it has the effect of 
lengthening the daily maximum output of the plant, 
One large station, conveniently built on the water- 
side, where coal can be delivered alongside, by rail 
or sea, at its oheapest; where water is abundant and 
available for condensing; where ashes, olinkers and 
dirt are easily barged away; where we have one con- 
trol and one staff, is clearly the ideal power house 
for economy. And it puts a stop to any cause 
of nuisance. The cartage of coal and rubbish does 
not impede traffic. Vapor clouds do not offend the 
eye, and apparent rain, in the form of condensed 
drops of water, does not damage one’s garment or 
need the raising of umbrellas; vibration, noise and 
smells cease to be causes of vexation and litigation; 
additional chimneys do not disfigure the view. The 
question of securing a site is very much simplified. 
Hence comfort and convenience attest the value of 
the concentration of power plant in one locality. 

In these days of high electrical pressure, whether 
continuous or alternating, the position of the power 
house is not a matter of serious import. In the 
early days of the new electrical industry it was a 
question of economy of distribution to place the 
working plant in the center of the area to be served, 


_ but now it is of little consequence where i$ is placed 


within a limit of a few miles. 
The whole tendenoy of recent legislation has 


sq ope ат 5 the Incorporated Association of Mu- 
cipal an ounty Engineers at a district meet} 
at Yarmouth, Eng., June 11, 1898, SUPE Sed 


been to favor local authorities and to facilitate their 
acquisition or induce their acceptance of those mu- 
nicipal duties which inolude the conduct of indus- 
tries which affect the whole community, like the 
supply of water, of light and of general locomotion. 
The success of the electrio light industry in the 
hands of local authorities is beyond dispute, and 
some of our large cities are now taking up vigorously 
and with great spirit the working of their tramways 
by electric traction. The ult imate success must be 
the same. 

These corporations, with their provisional order 
and their electric light installations, have already 
the legal powers and the means to supply electrical 
energy. This is their right, and a valuable property 
it is to them. No one contests their right to do it, but 
there are corporations who have not yet acquired 
the working of the trams in their localities, but who 
have the right and the means to supply energy, and 
in these cases the right to supply energy to tram- 
ways is contested, If it were to succeed, and the 
tramway companies allowed in all cases to build 
and work their own power houses, we should see the 
absurdity of two buildings existing where only one 
was needed, of two causes of nuisance perpetuated 
where none need exist, where the public would 
suffer from higher fares and the undertakers volun- 
tarily accept the responsibility of generating tbeir 
energy at a needless cost. The supply of energy to 
work the tramways would enable the undertakers to 
reduce the price per unit to the eleotric light users 
by probably 1d., while they could at the same time 
supply the tramway company, if such exist, as 
cheaply as the company can make it themselves. 
Moreover, when the time arrives for the local author- 
ities to take over the tramways they would not be 
saddled with two power houses. 


Teaching Through the Phonograph. 


At the Philadelphia Electrical Exposition, the 
views of a number of prominent men on the accom- 
plishments and possibilities of electricity are given 
by means of the phonograph, and many hundreds of 
persons, young and old, have been delightfully en- 
tertained in listening to these utterances whiob were 
recorded upon the cylinder as they fell from the lips 
of the authors. The following by Mayor Warwick 
of Philadelphia is one of these phonographio ad- 
dresses : 

“* Eleotricity is the spirit of the earth, the air, the 
sea and tbe sky. It is everywhere in nature; it 
makes the dull insensate wire vibrate with living 
words. Man is beginning to bridle it, to control it, 
and to apply it to the common uses of life. The 
irresistible forces of the ocean tide and the rush of 
the mighty cataract are being used as the creative 
motive power for its distribution throughout tbe 
world. 1% annihilates time and distance, and is 
uniting the nations. 

If the phonograph had been known to the an- 
cients, the Greek and the Latin tongues would not 
be dead, but living, and the speeohes of the orators 
of the past— Demosthenes, Cicero and Hortensius— 
would be repeated, word for word, even showing the 
inflection of the voice, the articulation, emphasis 
and pronunciation of the words. A couplet of 
Wordsworth in which he writes, ‘And Babylon bath 
perished utterly without in her speech leaving one 
word to aid the following that would lament ber,’ 
would then be out of form and place. Anoient Jane 
guages of States long since departed, the civilization 
of which is marked only by orumbling ruins, would 
to-day speak a language as distinot in meaning and 
in phrase as any modern language of the earth. 

In commerce, in art, and in the everyday uses it 
is doing its work. The telephone, the telegraph, 
the phonograph and the kinetosoope are compara- 
tively modern inventions. No one сап prediot the 
future of this great force in the civilization of man- 
kind. Galileo, Faraday, Franklin and Edison are 


names that will always stand high in the record of 
fame and add to the glory of mankind.’’ 


MEETING OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 


The Fifteenth General Meeting of $be American 
Institute of Electrical Engineers is now being held 
in Omaha, Neb. The meeting was called to order 
at 10 A. м. on Monday, June 27, and an inaugural 
address delivered by the President, Dr. A. E. Ken- 
nelly of Philadelphia. Daily sessions are being held 
at 10 A. M. at which the following papers will be 


read : 
„The Dieleotrio Strength of Air.“ 


metz, of Sobenectady, N. Y. 
'Two-Wire Distributing Systems and Lamps at 


220-240 Volts. John W. Howell, of Newark, N. J. 

“ A Capillary Eleotrometer for Electrical Meas- 
urements.” Chas. F. Burgess, of Madison, Wis. 

** Alternating Current Transformers from the 
Station Manager's Viewpoint." W. F. White, of 
Omaha, Neb. 

* Some Phases of the Rapid Transit Problem.“ 
Albert Н. Armstrong, of Schenectady, N. Y. 

“ Preliminary Report of Committee on Standardi- 
zation.” Dr. Francia B. Crocker, chairman. 

* Power Transmission and Distribution for Rail- 
way Work." Ernst J. Berg, of Schenectady, N. Y. 

“ The Commutated Curve of a Composite- Wound 
Alternator. “ D. C. Jackson, of Madison, Wis. 

Some Tests with an Induction Generator." A. 
F. MoKissick, of Auburn, Ala. 

‘í The Evolution of the Line Signal.“ Arthur V. 
Abbott, of Chicago. 

“ Alternate Current Working for Laboratory and 
Testing Purposes.“ Harris J. Ryan, of Ithaca. 

“ High-Voltage Power Transmission.“ Charles F. 
Soott, of Pittsburg, Pa. 

“ The Education of Electrical Apprentices and 
Arthur A. Hamerschlag, of New 


C. P. Stein- 


Journeymen.’’ 


York City. | 
' Air Gap and Core Distribution—The Magnetio 


Flux and Its Effect upon Regulation and Efficienoy 
of Dynamo Electric Machinery.“ W. E. Golds- 


borough, of Lafayette, Ind. 

‘t Тһе Graphical Treatment of Alternating Cur- 
rents in Branching Circuits, with Special Reference 
tothe Case of Variable Frequenoy." Dr. Н. T. 
Eddy, of Mioneapolis, Minn. 

„The Imperial Electric Light, Heat and Power 
Plant of St. Louis." George A. Damon, of Chi- 


cago. 


Canadian Electrical Association. 


The Canadian Electrical Association held its an- 
nual meeting at the Windsor Hotel, Montreal, on 
June 23. The following papers were read : 

“ How to Overcome Some of the Difficulties En- 
countered by Central Station Men," A. A. Wright. 
„The Quimby Screw Pump," W. T. Bonner. 

“ Experiences of an Inspector.” Dr. J. K. John- 
stone. 

„The Electric Current in the Rainy River Gold 
Mines." F. A. Bowman. 

*' Electric Utilization of Water Powers." Louis 
De Witt Magie. 

'* Economies in the Boiler Room." James Milne. 

““ТҺһе Unconscious Ownership of an Tmportant 
Key—A Plea for the Introduction of Goods Тгаћо 
on Oar Suburban Tramways.” W. T. Bonner. 


The General Electrio Company will owe on July 
1,1898, $1,488,200 aconmulated dividends onits pre- 
ferred stook. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 


per annum. Neither have any dividends been paid 


on ite common stock ince August, 1893, 
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LEGAL NOTES. 


The Electrical Railway Equipment Company, a 
Virginia corporation, has filed suit in Washington 
against the Metropolitan Railway Company and the 
Capital Traction Company, asking for an injunotion 
and an accounting. The plaintiff sets forth in the 
bill that it is the owner of a certain patent of a our- 
rent collector for eleotrio railways, invented by 
Frederick A. Anderson, and variously transferred 
until it is now held by the plaintiff company. It 
charges that both of the railway companies named 
are using in the underground electric systems oper- 
ated in Washington a current collector of exactly 
the same design and pattern as that upon which the 
complainant holds the patent. 

Judge Townsend, in the United States Court at 
New Haven, Conn., on the 20th inst., dismissed the 
bill of the Perkins Electric Switch Manufacturing 
Company against the Gibbs Electrio Manufacturing 
Company alleging infringement of the form of an 
eleotrio switch known as a snap switch. 

Justice Lambert has appointed Albert C. Emmer- 
iok receiver of the Buffalo, Kenmore & Tonawanda 
Electric Railway Company. The appointment was 
made on application by Rogers. Locke & Milburn, 
attorneys for the Fidelity Trust & Guaranty Com- 
pany, which holds a $55,000 mortgage on which the 
company bas defaulted. 

Judge Lacombe in tbe U. S. Circuit Court banded 
down a decision on the 25th inst., granting а pre- 
liminary injunction in the case of the Sprague Elec- 
tric Railway & Motor Company against the Nassau 
Electric Railroad Company of Brooklyn, N. Y., re- 
straining the latter from using a oar motor which is 

claimed to be an infringement of a patent obtained 
by Frank J. Sprague in 1885 and desoribed in the 

specifications as ‘‘the combination of a wheeled ve- 

bicle and an electric dynamic motor mounted upon 
and propelling tbe same, the field magnet of eaid 
motor being sleeved upon an axle of the vehicle at 
one end and supported by flexible connections from 
the body of the vehicle at the other end." The de- 
fendant is ordered by the decision to remove at least 
250 of the infringing apparatus within thirty days, 
and at least 250 more within sixty days, and the 
balance within 120 days from date of decision. 

The Connecticut Sapreme Court of Errors, in the 
oase of the New York, New Haven & Hartford Rail- 
road Company against the Fair Haven & Westville 
Railway Company (electric) has decided in favor of 
the steam road, holding that the latter is entitled to 
damages for the crossing of its tracks at grade on 
Bridge street, New Haven, by the trolley. Since 
this suit was begun the Legislature has passed a law 
prohibiting the establishing of any more grade 
crossings of steam and eleotrio roads. 

The attorneys for the Richmond Railway & Elec- 
tric Company and the vice-president of the com- 
pany, George E. Fisher, on the 21st inst., at Balti- 
more, secured an order from Judge Harlan of the 
Court of Common Pleas removing to the United 
States Circuit Court two suits docketed by the Vir- 

inia Electrio Company of Baltimore to recover 
$500, 000 upon an alleged violation of contract to de- 
velop water power in Virginia from the James River. 

Howard A. Engle, Dillwyn P. Roberts and W. 
Howard Holden, on behalf of themselves and the 
Penn Insulated Wire Company, at Philadelphia on 
the 20sh inst. filed an answer inthe Common Pleas 
Court to the equity suit recently begun by Albert 
Foulds to have a receiver appointed for the company. 
The Penn Insulated Wire Company isa New Jer- 
sey corporation, with a capital stock of $150,000, 
divided into shares of $25 each, and is engaged in 
the manufacture of all kinds of insulated wire, cables, 
paper tapes and insulated compounds for electrical 
purposes. Mr. Foulds recovered a judgment against 
the company on October 16, 1896, and issued a writ 
of fieri facias, which was returned nulla bona, and 
no part of the judgment was ever paid. Mr. Foulds 
then brought bis suit, alleging that the defendant 
company has no assets except stock subscriptions, 
and that by reason of their stock subscriptions each 
individual defendant became liable to pay to the 


company $15,625. He believes, however, that they 
have paid in less than 5 per cent, of the amount, and 
avers that the board of directors has failed to call in 
the balance due on said stock subscriptions. He 
asked that a receiver be appointed; that the indi- 
vidual defendants pay the receiver the amounts due 
by each of them, and that his claim be satisfied out 
of the moneys 80 paid in. Iu the answer filed as 
above the defendants say tbat all of the stockholders 
of the company are not made defendants; that the 
bill contemplates an entire winding up and settle- 
ment of the affairs of the company, and that the 
court has no jarisdiction to entertain a bill to that 
effect, and that an assessment or oalls upon the 
holders of stock can only be made by the directors 
of the company or by virtue of a decree of the Court 
of Chancery of the State of New Jersey. 


In the oases of the Edison Eleotrio Light Com- 
pany against the Minneapolis Interrational Electric 
Сошрару and the Thomson-Houston Electric Com- 
pany against the Minneapolis International Eleo- 
tric Company, before Judge Lochren of the United 
States Distriot Court at Minneapolis, it was decided 
that the defendants were in no way connected with 


the E. G. Bernard Company, which was enjoined 
from manufacturing apparatus infringing on the 
complainants’ patents, and that the defendant's de- 
murrer is sustained. The Minneapolis company is 
therefore free to continue the use of the apparatus 
in question. 


CANADIAN NOTES. 


It is said that the Grand Trunk Railway authori- 
ties have not yet come to any definite conclusion re- 


garding the adoption of electricity for hauling trains 
through the Sarnia tunnel. 


The new copper wire of the Canadian Pacific 
Telegraph Company, in course of construction from 
coast to coast, was completed between Montreal and 


Winnipeg last week. The new line gives the Cana- 
dian Pacific Company greatly increased facilities be- 
tween the Atlantic coast and the city of Winnipeg, 
Man. 


The report of Mr. James Milne, the electrical ex- 
pert employed by the city of Toronto to make a re- 
port on the cost of an electric power supply for street 
lighting and commeroial purposes for Toronto, is 
against tbe city erecting a commercial plant. The 
expert reports that the data received from users of 
both electrio and steam power is not to be absolutely 
relied оп for the purposes of careful calculations, 
owing tothe different bases upon which the various 
returns have been prepared. The summary of steam 


users shows в consumption of 16,802 horse-power, 
from which may be deducted 10,000 horae-power for 
the Toronto Electric Railway Company, electric 
light and incandescent light companies’ plants, 
leaving 6,802 horse-power for commercial purposes. 
Of this amount, he says, nearly 1,000 horse-power 
could be supplied by electric power or gas as cheaply 
as at present, but for the remaining 5,809 horse- 
power it is useless trying to persuade the manufac- 
turers to change from their present methods. 


THE NEWS. 


What is Going On in the Electrical World. 


—— 


LIGHTING PLANTS. 


Bellaire, O.—The citizens have voted to issue bonds 
for the purpose of establishing an electric light plant. 


Chamberlain, 8. D.—The strong flow of water struck 
in the Government artesian well at the Indian School 
has suggested to the superintendent the use of the water 
for power purposes in operating an electric light plant 
in irrigation, etc. 1 


Detroit, Mich.—The Peninsular Electric Light Com- 
pany has been reorganized with a capital stock of $150- 
000. The principal stockholders are David Whitney 
Jr., George Peck, James E. Clough, Hoyt Post, S. J. 
Murphy and S. Dow Elwood. Other stockholders are 
J. L. Hudson, George Wiley, Robert McMillan and 
Alex. Dow. The first board of directors are Messrs 
Peck, Whitney, Dow, Clough and Post. | 


Elkton, Mich.—An electric light pl i 
lished here. ght plant is to be estab- 


Escanaba, Mich.—In 1895 this city purchased 
local lighting plant, the price being $70,000, which 1 


to be paid in ten annual installments. This year’s рау. 
ment has not yet been made, although due on June 1 
the mayor having refused to sign the order for the 
money, and the plant may now revert to the former 
owners under the conditions of the contract. If it does 
the city will lose the three payments already made on 
the plant. 


Hagerstown, Md.—President Christian W. Lynch of 
the Hagerstown Electric Railway Company has sub. 
mitted a proposition to the street commissioners to far- 
nish 90 arc lights to the city for $7,000 a year if given a 
ten-year contract. At present the city is paying $6,000 
for 80 arc lights. 


Kansas City, Mo.—An ordinauce granting to C. 8. 
Sweetland and R. J. Ingraham the right to construct 
and operate an electric plant for the furnishing of light, 
heat and power to consumers in Kansas City has been 
introduced in the upper house of the council. The 
petitioners offer a large reduction on present rates, 2 
per cent. of the gross earnings to go to the city, andthe 
right to purchase the plant in twelve years by the city 
ata fair valuation. The term of the franchise asked 
for is thirty years. 


Lebanon, O.—This town has voted to buy its electric 
light plant, now owned by a private citizen, for $20,000. 


Nanticoke, Pa.—The People's Electric Light, Heat & 
Power Company, which has just been chartered, will 
acquire the Nanticoke Electric and Nanticoke Gas 
Companies’ properties and conduct the business of both 
with а view to moreamicable and economical operation. 


New Orleans.—The committee on lighting has deter- 
mined to advertise for bids for lighting the town with 
electricity for ten years from the expiration ofthe pres- 
ent contract in 1902, 


Petoskey, Mich.—At the recent election the voters 
decided to bond the town for $16,000 to buy the Petoskey 
Edison Electric Light Works of H. O. Rose. 


Perkasie, Pa.—The Philadelphians, Ettinger & Co., 
who were granted a franchise to operate an electric 
light plant by the borough council, have forfeited their 
right. Perkasie and Sellersville may unite in building 
a plant to light the two towns. 


Salem, Pa.—The electric light plant of the Heat & 
Power Company of this city was sold at public sale on 
the 26th inst. It was purchased on behalf of the direc- 
tors of the company by Thomas Sinnickson, Jr., the 
consideration being $5,000. 


Salt Lake, Utah.—The Utah Power Company is about 
to enter the lighting field in competition with the Union 
Light & Power Company. 


San Francisco, Cal.—The petition of the Mutual 
Electric Light Company for an order vacating the con- 
tract for public lighting awarded to the San Francisco 
Gas & Electric Company, after argument before Judge 
Seawell was taken under advisement by the court. 


Spartanburg, S. C.—By order of the Circuit Court, the 
plant of the Etna Light & Power Company of this city, 
which has been in the hands of receivers since last No- 
vember, is to besold the first Monday in August. The 
receivers, А. Н. Leftwich and Н. B. Carlislo, are au- 
thorized to make the sale. 


West Bay City. Mich.—Bids will be received up to 
the evening of July 7 for an incandescent 45 Kw. dy- 
namo for the city lighting station. The bids also call 
foran exciter, rheostat, voltmeter, ampere meter and 
double pole switch. 


STREET RAILWAYS. 


Ashtabula, 0.—The board of county commissioners 
of Lake county has granted to the Pennsylvania & 
Ohio Railroad Company a fifty-year franchise to build 
and operate an electric street car line to extend east 
from Painesville, via North Ridge, Middle Ridge and 
Narrows road, to the east line of Lake county. The 
company is required to furnish a $20,000 bond to have 
the road built and in operation by July 1, 1900. Ashta- 
bula county has already granted a franchise to the 
same company and the franchise granted in Lake 
county insures а continuous street line from Cleveland 
to Ashtabula. 


Atlantic City, N. J.—An ordinance has been intro- 
duced in council giving the New Jersey Electrical Rail- 
road Company the right to build an elevated roadbed 
into the city from the city limits. The company con- 
templates building a railroad from Camden to Atlantic 
City. 

Brooklyn, N. Y.— President Frederick Uhlmann of 
the Brooklyn Elevated Railroad announces that the 
Fifth avenue branch of the road will be electrically 
equipped with the third-rail system this fall. As soon 
as this line is opened the work of electrically equipping 
the other lines of the company will be pushed, and in 
two years from the commencement of the work, accord- 
ing to the present programme of the managers, the en- 
tire road will be operated by electricity. 

Burlington, Vt.—The'' News" says there is a good 
prospect tbat tbe electric railway from Bethel to Roch- 
ester will be built. 

Chicago.—The Chicago Electric Traction Company 
has been granted a twenty-year franchise to operate : 
trolley line in the town of Worth to the Calumet an 
Mount Olivet cemeteries. 

Chattanooga, Tenn.—The Chattanooga Rapid Transit 
Company is experimenting with a Patton motor oar 
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with a view to adopting that system if it proves satis- 


factory. 

Cleveland, O.—The suburban electric railway com- 
pauies have received notices from the express compa- 
nies that after July 1 the latter would withdraw their 
messengers and handle no more express matter on sub- 
urban gars. The move is understood to be in the inter- 
est and at the dictation of the steam railroads, and the 
street railway people propose to form an association and 
handle the express matter themselves. 


Du Bois, Pa.— Eastern capitalists are considering the 
feasibility of constructing an electric railway from 
Clarion to Du Bois, passing through Strattonville, Cor- 
sica, Brookville, Emericksville, Reynoldsville and 
Rathmel. 


Fairmount, W. Va.—An effort is being made to secure 
sufficient local subscriptions to the stock of the pro- 
posed electric railway from Monongah to Fairview to 
warrant the promoters and capitalists interested in pro- 
ceeding with the work. 


Frederick, Md.—A deal has been made between the 
Myersville & Catoctin Electric Railway Company and 
the Frederick & Middletown Electric Railway Com- 
pany whereby the latter will lease the former com- 
pany’s line when it is finished and operate it along 
with its own line. 


Framingham, Mass.—The bill to incorporate the 
Marlboro, Southboro and Framingham Street Railway 
Company has passed both branches of the Legislature, 
and this being the case it should soon be possible to 
travel from Worcester to Boston by trolley. 


Fort Scott, Kan.—The Davenport, Ia., owners of the 
street railway lines in this city, for a consideration of 
$160,000, have deeded the entire plant to the Citizens’ 
Railway Company, composed of Fort Scott men. The 
change in management has already taken place. 


Hackensack, N. J.—The Bergen County Traction 
Company has completed the survey for the route from 
Leonia to Hackensack, and work on the construction 
will begin at once. 


Mt. Holly, N. J.—The fight between the rival trolley 
companies in Burlington county is to be renewed atthe 
next meeting of the board of freeholders. For some time 
past, the representatives of the two corporations—the 
New York & Philadelphia and Monmouth Companies— 
have been trying to pool their issues and effect either a 
consolidation ог а division of the disputed territory, 
but a few days ago all negotiations were declared off, 
and it will now be a fight toa finish. 


Neenah, Wis.—It is rumored that several of the city’s 
monied men are having a street railway franchise pre- 
pared and will present it to council in a few days. 
There seems to be no doubt of the favorable action of 
council when the matter is brought before it. 


Newport, R. I.—The electric railway between New- 
port and Fall River has been opened for public trattic. 
The Providence '' Telegram ” says the construction of 
thelineis undoubtedly the best in New Eugland ; the 
tracks heavy and delightful to ride over; the cars almost 
like palace cars, with plenty of room, and the overhead 
work & model of wire system. 


Norfolk, Va.—It is understood tbat а deal has been 
consummated by which three local trolley companies 
have been consolidated. 'The companies are the Nor- 
folk Street Railway Company, the Norfolk & Ocean 
View Railroad Company and the Norfolk, Willoughby 
Spit and Old Point Hailway Company. The deal was 
arranged by F. Lancaster Williams of Richmond. 


Sandusky, O.—Clark Rude, receiver of the Sandusky 
Street Railway Company, advertises that he will sell in 
Sandusky on the 9th of July, by order of the Court of 
Common Pleas, all the property, rights, privileges and 
franchíses of that company, of which Rollin B. Hub- 
bard and Jay O. Moss are trustees. 


Washington, D. C.—Mr. Richardson has introduced a 
bill in the House providing that the Capital Railway 
Company of this city be authorized to change its name 
to Washington City Railway Company. 


Westminster, Mass.—The Westminster & Fitchburg 
Street Railway Company has petitioned the selectmen 
for а re-location of franchise in this town, and the bear- 


ing will be held July 5. 


Wichita, Kan.—At а recent meeting of the city 
council Mr. Reese, chairman of the street railway and 
franchise committee, reported that he had received a 
letter from an Eastern party who he felt certain would 
take hold of the street car line here and build a first- 
class road, fully equipped, providing he received a 
lighting franchise for & term of years. B. A. Ward, 
manager of the Wichita Gas, Electric Light & Power 
Company, has made a similar offer. 


TRANSMISSION PLANTS. 


Utica, N. Y.—The ‘‘ Observer” states that the com- 
pany which proposes to utilize the waters of West 
Canada Creek in generating electricity has been organ- 
ized under the name of the Newport Electric Light & 


Power Company. Its operations at present will be lim 


ited to supplying the villageof Newport with light and 
power, but a dam isto be built which will give about 
4,000 horse-power, enabling the company to furnish 
electricity to several villages in the nei hborhood, and 
for the operation of an electric rond. Eventually 
power will be transmitted to Utica, а distance of about 


132 miles. 


e 


ELECTRICITY. 


MANUFACTURING, ETC. 


Baton Rouge, La.—A bill has been introduced in the 
House wbich provides that for conducting the business 
of supplying electric lights, or electric power, renting 
or hiring motors, fans, or other electric appliances or 
machines, each company shall pay an annual license of 
$5 upon each $1,000 of gross receipts from such business. 


Bridgeport, Conn.—The Bryant Electric Company is 
erecting an engine room in rear of its factory which 
with its equipment will cost over $12,000. The 
“ News” says the company intends to have nothing 
but the most improved patterns in boilers, engines and 
dynamos and is sparing no money in its effort to pro- 
cure the best obtainable. 


Denver, Col.—The Colorado Gilsonite Company, who 
are developing the gilsonite deposits in Middle Park, 
have begun regular shipments from Empire, to which 
the crude material has to be hauled 54 miles from the 
mines. The company has made arrangements to ship 
20 tons & day and already has contracts for the delivery 
of 4,500 tons to manufacturing establishments in the 
East. The principal use to which gilsonite is devoted 
is the manufacture of wa! er- proof paint. It is used to 
paint the bottoms of iron ships, not only preventing 
the corrosion of the metal and reducing the friction of 
the water, but lessening the difficulties resulting from 
the fouling of the bottoms with barnacles and seaweed. 
It is also used for painting the faces of sea walls, pre- 
serving the stone [ош the action of the water, and for 
treating the timbers used for piling to prevent their 
destruction by the teredo, for coating fence wire, for in- 
sulating electric wire and for a number of other pur- 


poses, 

New York.—The strike in the shops of the Bullock 
Electric Company at Cincinnati, which has been going 
on for several weeks, has extended tothis city, where 
the International Association of Machinists has taken 
up the cause of the strikers and is obstructing the op- 
erations of the company. The Bullock Company has 


applied to the courts for relief. 


Victor, N. Y.—The firm of F. M. Locke & Co., manu- 
facturers of porcelain insulators and insulation pins, 
have determined to establish a factory here, sufficient 
inducement having been offered. Hecent tests made 
of the earth about Victor showed that it was of the de- 
scription necessary for the manufacture of the grade 


of porcelain required. 


Washington, D. C.— The District Appropriation bill 
has been reported to the House, containing, among 
others, the following items: For the complete equip- 
mentof the central stations of the fire alarm system, 
including provision for thirty box circuits and ten 
alarm circuits, equipped witb all modern appliances, to 
take the place of the present system, $21,500 ; necessary 
cabinet work for mounting the same, $3,000 ; storage 
battery system, to take the place of the gravity battery 
system now in use, $3.500 ; replacing sixty old fire 
alarm boxes which have been worn out with sixty new 
modern boxes, $6 000; placing in eighty boxes standard 
cut-outs, to prevent their being destroyed by lightning 
or other electrical disturbances, $1,000; for twenty 
visual indicators, to be placed in the engine houses for 
recording visually alarms received, to prevent any 
errors in responding to fires, $2,500; in all, $37,500.— 
Hugo Donzelman, U. S. Consul at Prague, writes tb at 
„Bohemia, being the most productive State of the 
Austrian Empire, will gradually butsurely advance in 
internal improvements. So far butlittle has been done, 
and the field is open; especially is this the case with 
electric roads, elevators and electric lights. There are 
in my district a number of electric street.car lines pro- 
jected, and I believe that with the proper effort United 
States contractors could successfully compete in this 
line; at least our firms could furnish the necessary 
machinery. The horse-car line now in Prague is to be 
changed into an electric line and to be extended. The 
city of Pilsen will also construct electric lines. I would 
suggest that our manufacturers take steps to investigate 
the possihility of getting their shareof this business. I 
think that some one thoroughly conversant with tbis 
line should visit the various places, in order to be able 


to give figures and offer bids." 


MINES. 


O'Fallon, Il].—The management of the Bennet mine 
is making preparations to install а system of electric 
haulage. Electric lights will also be added. 


ELECTRICIANS IN THE WAR. 


Joseph Steinmetz has been appointed First Lieuten- 
ant in the First Volunteer Engineer Regiment. 


PERSONAL AND MISCELLANEA. 


Cbarles S. Bidwell, until recently superintendent of 
the Warren (O.) electric lines, has accepted an im- 
portant position with the company operating the rail- 
way from Asbury Park to Pleasure Bay, N. J. 


Frank A. Phillips. an electrician of Brooklyn, N. v., 
was drowned in the Hudson River, near New York City, 
on Saturday last. Asloop yachtin which beand others 
were sailing was capsized by a squall. All were res- 
cued but Phillips. 

Information has been received at Louisville, Ky., 
that Lieutenant William W. Harts, United States Army, 
who was injured by a premature explosion of a torpedo 
near Jacksonville, Fla., has been left deaf and blind 
from the shock. He is nowin the Marine Hospital at 


—— ———— 
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Jacksonville. J. J. O' Rourke, an electrician, and an 
assistant were killed by the explosion that caused 


Lieut. Harts’ injuries. 


D. O. Hull, electrician of the Port Clinton (O.) Light 
& Power Company, has secured л patent for an alter- 
nating current regulator and alternating arc light вув- 
tem," which the local journals say has been pro- 
nounced a success by electrical experts. ‘‘ This inven- 
tion," says the Oak Harbor '' Press," ‘‘ makes it possible 
to run arc lights from an alternating incandescent dy- 
namo independent of transformers and incandescent 
lights, reducing cost of construction and using and 
requiring only one dynamo, doing away with the ser- 
vice of an arc light machine.'* 


The Chillicothe Street Railroad Company bas dis- 
charged all its male conductors and placed women con- 
ductors on its cars. The women selected for this ser- 
vice are said to beall quite good-looking, as only those 
of „fine personal appearance" have any chance of 
getting the job. It is reported that the receipts of the 
road have increased since the change was made, owing 
toan influx of visitors from adjoining towns, princi- 
pally from the ranks of the slighted sex. 


— — — 


RECENT COMPANY ELECTIONS. . 


Consolidated Car Heating Company, Albany, N. Y.— 
The old board of directors was re-elected with the excep- 
tion of A. S. Hatch of New York who gives way for Hon. 


James W, Hinckley of New York. 


Passaic & Newark Electric Traction Company, Passaic, 
N. J. Directors: Bird W. Spencer, George W. Waite, 
Frank M. Stillman, William G. Shailer, Wiliam J. Davis, 
Percy Ingalls and Jobn F. McArthur. 

Siemens & Halske Electric Company of America, Obi- 
cago, Ill.—President, Charles E. Yerkes; secretary and 
treasurer, W. T. Block; assistant secretary and assistant 
treasurer, C. F. Marlow; general manager, B. W. Grist; 
directors: Charles Т. Yerkes, Martin Maloney, John В. 
Bartlett, R. 8. Grant, Charles E. Yerkes, E. A. Moore, В. 
W. Grist, Howland Coit, W. L. Elkins, Jr. 


Metropolitan Street Railway Company, Kansas City, 
Mo.—President and treasurer, C. F. Morse; vice-president 
and general manager, W. Н. Holmes; assistant general 
manager and general superintendent, C. F, Holmes; sec- 
retary, L. C. Krauthoff; assistant secretary and assistant 
tr asurer, J. A. Hardee; directors: C. F. Morse, C. B. Ar- 
mour, C. F. Adama, of Boston; W. Н. Holmes, C. F. 
Holmes, Wallace Pratt, P. A. Valentine, of Chicago; L. E. 
James and Chester A Snider, Kansas City. 

Suftield & East Granby Street Railway Company, Suffield, 
Conn — President, E. A. Fuller; secretary, George P. Mo- 
Lean; treasurer, Edmund Halladay. 

Vermont Electric Company. Burlington, Vt.— President, 
A. E. Richardson; vice-president, Edward A. Pope; secre- 
tary and treasurer, A. C. Whiting; manager, Walter 8. 
Vincent. 

Wilmington & Brandywine Springa Electric Railway 
Company. Wilmington, Del.— President, Robert C. Jus- 
tice; secretary and treasurer, Dr. L. Н. Ball; general man- 
ager, Richard W. Crooks; directors: Joseph H. Coates, 
George W. Atmore and the oflicers. 


COMMERCIAL PARAGRAPHS. 


A New Belt Dressing. 


There has been a growing demand among belt users for 
& more convenient form of belt dressing than the paste, 
The Joseph Dixon Crucible Company, Jersey City, М. J., 
are now placing on the market а solid belt dressing in 
round bars, about 8 inches long and 2 inches diameter. It 
makes а package convenient to the band, and easy to 
apply even to fast running belts. The company does not 
claim that the solid dressing ів as good а preservative of 
the life and elasticity of the leather as the Dixon paste, 
but it is quick to apply and quick to act, and that is what 
is wanted by the general run of belt users. 


The Corrugated Copper Gaskets manufactured by the U. 
S. Mineral Woo] Company, No. 6 Cortlandt street, New 
York, are rapidly coming into favor and displacing all 
other kinds heretofore in use. The advantages of this 
make of gasket are readily seen on examination. The 
gaskets consist of thin sheet copper stamped with concen- 
tric corrugations and may be used in place of rubber or 
other destructible materials in general pac king. Three to 
six corrugations are all that are necessary, so that the space 
within the bolt holes usually determines the width of the 
gasket. In cases where the flanges are thin, and for this 
reason liable to bend when the bolts are tightened, it is 
advisable to extend the copper gasket to tho full width of 
flange. This will, of course, require the cutting of bolt 
holes in the gasket. Connections made with these gaskets. 
will not blow out after continued use, for each corrugation 
makes the entire circle of the flarge, and so long as the 
contact is kept complete by compression the joint cannot 
leak. This gasket never blows out like rubber. It may 
be put in place while steam is leaking through valve, and 
it answers well on pipes ín which steam ig alternately on 
and off, for it is not impaired by the repeated expansion 
and contraction. These corrugated copper gaskets are 
said to be superior to all cther devices for lip unions, 
flange unions, plain and ball joints, connecting steam, air, 
кав or water pipes; also for cylinder heads, stcam chesta, 
etc. The prices at which they are offered are very reason- 
able. A price list will be furnished by the company on 


application. 
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INCORPORATIONS. 


The Orange & Passaic Valley Railway Company, New 
ark, N. J. Capital stock, $1,000,000. Incorporators: Ohas. 
A. Sterling, of East Orange; William Scheerer and John 
A. Ely. of Orange; Albert B. Carlton, of Elizabeth, and 
Bird W. Spencer 3nd 1 homas M. Moore, of Passaic, 


The Seattle Gas & Electric Company, Seattle, Wash. 
Capital stock, $1,000,000. 


The Oshkosh-Omro-Berlin Electric Railway Construc- 
tion Company, Oshkosh, Wis.—to build an electric road to 
connect the places mentioned inthe title, Capital stock, 
925,000. Incorporators: J. A. Jenkina, 8. W. Hollister, 
Joha Hinebaugb, Nathan Payne, Jay Hume, W. J. Wag- 
staff, R. C. Kussell, A. B. Ideson and Charles Barber. 


The Columbia Traction, Light & Power Company, Colum- 
‘bia, S. C.—to buy and own the entire street railway Bys- 
tem and elecir:c lighting plant in Columbia. Oapital 
stock, $500,700, Incorporntors: I. L. Withers and Е. H. 
Weston, of Columbia; F. F. Williams and Willet Hazard, 
of Buffalo, N. Y. 


The Rockford Electric Light & Power Company, Rock- 
ford, Ill. Capital stock, 850 000. Incorporators: F. M. 
Ellis, УУ. E. Dewey and C. F. Warner. 


The Bloomington & Normal Street Railway Company, 
Bloomington, III. Capital stock, $250,000, one-half of 
which is represented by A. E. DeMange and the other half 
by John Graham. 

The People's Electric Light, Heat & Power Oompany, 
Nanticoke, Luzerne County, Ра. Capital stock, $75,000. 


The Eberle Construction Company, New York City—to 
construct and equip railways to be operated by electricity 
aud steam. Capital stock, $24,000. Directors: David 
Longecker and Charles R. Eberle of Philadelphia, Edwin 
C. Stout. Alva Oatman and Thomas A. Matthews of New 
York City. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JUNE 21, 1898. 


— — 


ELECTRIC RAILWAYS AND RAILWAY APPLIANCES. 


605,970. Electromagnetic-Switch Railway. Addison Nor- 
man, Toronto, Canada. Filed July 3, 1897. 

606,156. Device for Attaching Fenders to Cars. Christian 
Sauerbrey, Owego, N. Y., a«signerof one-half to Theo- 
dore D. Gere, same place, Filed Oct. 4, 1897. 


ELECTRIC LIGHTS AND APPLIANCES. 


606,108. Electric-Are Lamp. Frederic Wright, Newburg, 
. Y. Filed Oct. 7, 1897. 
606,127. Electrode for Are-Ligbts. Charles 8. Dolley, 
Philadelphia, Pa., assignor of one-half to Howard Т. 
Good win, same place, Filed Nov, 21, 1896. 


ELECTRICAL MACHINERY AND APPARATUS. 


695,850. Electric Motor. Frederick E. Briner, St. Louis, 
Mo., assignor to the Emerson Klectric Manufacturing 
Company, same place. Filed Aug. 21, 1897. 

605,562. Electric Meter. Thomas Duncan, Fort Wayne, 
Ind. Filed May 20, 1897. 

695,915. Electrice Ciock-Controlled Switch Mechanism. 
Robert W. Rollins, Hartford, Conn. Filed Sept. 27, 
1897. 

605,019. Electric Meter. Thomas Duncan, Fort Wayne, 
Jud. Filed June 24, 1897. 

605,953. Controlling Mechanism for Electric Motors. 
George Gibbs, Warren З. Johnson and Henry Winken- 
werder, Milwaukee, Wis. Filed May 10, 1897. 

605,007. Comporing-Machine for Туре. Casting and Set- 
ting-Machines. George A. Goodson, Minneapolis, 
Minn. File i Sept. 27, 1897. 

605,009. Electric Controller. Marshall W. Hanks, Madi- 
son, Wis. Filed Dec. 17, 1897. 

606,012. Eleetrie- Current Controller. John J. Hogan, New 
Haven, Conn., asslgnor of one-fourth to Thomas W. 
Corbett, same place Filed July 15, 1897. 

606,015. System of Electrical Distribution aud Regula- 
tion Benjamin G. Laimme, Pittsburg, Pa., assignor 
to the Westinghouse Electric & Manufacturing Com- 
pany of Pennsylvania. Filed Feb. 10, 1895. 

00.033 Means for Compensating for Temperature Re- 
sistance-Changes Charles F. Scott, Pittsburg, Pa., 
assignor tothe Westinghouse Electric & Manufactur- 
ing Company, same place. Filed Jan. 21, 1895. 

603,056. Alternating-Curteut Electric Motor. Robert Н. 
Hassler, Pittsburg, Pa., assignor to the Westinghouse 
Electric & Manufacturing Company of Pennsylvania. 
Filed Sept. 6, 1895. 

606,076. Electric Alarm System. Albert Ovenden, Akron, 
Ohio, Filed Sept. 24, 1897. 

606,167. Electric Brake. Ernst W.G. C. Hoffmann, Char- 
Jottenburg, Germany, assignor to the Siemens & 
Haiske Electric Company of America, Chicago, Ill. 
Filed Dec. 29, 1897. 

606.171. Shunt for Electrie Circuits. Oliver B. Shallen- 
berger. Rochester, Pa.; Mary W. Shallenberger, execu- 
trix of said Oliver B. Shallenberger, deceased. Filed 
April 22, 1897. 

TELEPHONE AND TELEGRAPH APPARATUS. 


605,913. Telepbone-Transmitter, Forest A. Ray, Boston, 
Mags. Filed Aug. J8, 1897. 

606,162. Telephone-Exchange System. Willlam W. Dean, 
St. Louis, Mo., assignor to the Bell Telephone Com- 
pany of Missouri, same place. Filed Feb. 6, 1897. 


SIGNALS AND SIGNALING APPARATUS. 


. Electric Block-Signal System for Railways. Louis 
с ер Вгова Brook. Conn. Filed July 22, 1897. 
013. Signal-Alarm, Frederick Bossert, Detroit, Mich., 
—assignor of one-half to John E. F. Uthes, same place. 
Filed Dec. 6, 1897. 
MISCELLANEOUS. 


835, Electrolytic Production of Amalgams, etc. Emile 

W and Gabriel Andreoli, London, England. 
Filed Sept. 7, 1895. 

605,842. Electrically-Heated Charge for Cartridges or 
"Shells. Lindon W. Bates, ee III. Filed June 80, 
1896. Renewed Nov. 18, 1897. 

605.928. Device for Metal Straightening and Cutting-Off 
"Machines. Franklin В. Shuster, New Haven, Conn. 


led May 21, 1897. 
6000,48. N Frederick D. Hoehl, Pittsburg, Pa. 


Filed July 19, 1892. 


. TELEPHONE AND TELEGRAPH. 


Association of Railway Telegraph Superintendents. 


This Association met in Omaha, Neb., on the 15th inst., 
and elected the following officers for the ensuing year: 
President, W. W. Ryder, of the Chicago, Burlington & 
Quincy, Obicago ; vice-president, L. B. Foley, of the Dela- 
ware, Lackawanna & Western, New York; secretary and 
treasurer, P. W. Drew, of the Wisconsin Central, Milwau- 
kee. After the election of officersand the reading of com- 
mittee reports, several interesting papers were read and 
discussed. The first was a paper on “ Unnecessary Tele- 
graphing on Railway Lines," by С. 8. Rhoades of Indian- 
apolis. K. Mackenzie of the Baltimore & Ohio next pre- 
sented & paper on Construction and Maintenance of 
Telegraph Lines Along Railways." E. A. Chenery of 
St. Louis read a paper on Installment of Telephone Plants 
at Large Terminals,“ and the last topic, '* Remarks on the 
Feasibility of Combining Telephone and Telegraph Cir- 
cuits by Using the Same Wires," was introduced by C. 
Selden of the Baltimore & Ohio Railroad. On the 16th the 
meeting adjourned sine die after discussing a report made 
on the advantage of the use of low resistance relays on 
heavy railway wires, and the appointment of the follow- 
ing committees: 


On Topics for Discussion а$ the Next Annual Meeting— 
I. S. Evans, Cleveland; Н. C. Sprague, Kansas City; E. A. 
Chenery, St. Louis. 

On Arrangements—W. F. Williams, Portsmouth, Va.; 
сорав, Washington, D. C.; W. C. Walstrum, Roan- 
oke, Va. 


An informal reception was tendered to the Association 
on the evening of the 15th by J. J. Dickey at his residence. 
About 100 guests were present, and the company had the 
pleasure of listening to a concert in progress in a palm 
garden at Milwaukee, a number of long distance tele- 
phone receivers having been placed inthe drawing-room 
for that purpose. The following isa list of the persons 
from abroad attending the meeting of the Association: C. 
F. Annett, wifeand daughter, S. A. Mason, H. M. Sperry, 
W. W. Ryder and wife, Mrs. C. H. Bristol, Eugene W. 
Vogel, Chicago; Miss F. B. Terhune, Salt Lake; Mrs. M. B. 
Leonard, Richmond, Va.; J. B. Taltavall, New York; W. 
T. Williams and wife, Portsmouth, O.; Charles Selden and 
wife, Miss Imogene Selden, Baltimore; P. W. Drew and 
wife, Milwaukee; J. 8. Evans and wife, Cleveland; Ed. 
Warner, Mrs. E. R. Warner, Jackson, Mich. 

The next annual meeting will be held at Wilmington, 
N. C., July 19, 1899. 


The New Orleans Picayune states that there is every indl- 
cation that the new telephone company will begin work at 
зп early day in that city. William P. Curtis, vice presi- 
dent and general manager of the new company, has 
recently returned from Detroit, whither he had gone to 
hold a conference with the Detroit Telephone Company, 
whose system it is proposed to establish in New Orleans, 
and spoke toa Picayune representative hopefully of the 
prospects. He thought that when the proposition is 
actively canvassed in the city the minimum lmit of sub- 
scribers will be speedily reached. Nearly 2,000 have 
already signed, and as the charges are only half of the Bell 
Company's rates, an early and large addition to the list is 
anticipated. Mr, Curtis ів reported in the Picayune as say- 
ing: The Bell Company have been flooding this town 
with all sorts of circulars, calling attention to the fact that 
they were the only people on earth, and that all other 
telephone companies were green-goods people and bunco- 
steerers, and warning every one to keep padlocks on their 
pockets when any other company but theirs came to town. 
You notice that this last circular, with one of which I 
have been favored, devotes its particular attention to the 
company which is coming here, aud says all sorts of dis- 
paraging things about it. Well, all I can say from my 
recent trip to Detroit is this, even if the Bell people are the 
only ones on earth and entitled to an iron-clad monopoly 
of the telephone business, the new company is going to 
make them know that they are here, 1f they do them 
as they have done them in Detroit. The people who 
are putting in the new system here have a system in oper- 
ation in that city, and they have about two phones to 
every one phone owned and operated by the Bell people. 
I sincerely belleve thatthistown 1s ripe to get out of the 
clutches of the monopoly." 


The Board of Fire Commissiorers of Detroit, Mich., have 
instructed their secretary to correspond with telephone 
manufacturers with a view to getting estimates for the 
construction of an independent telephone line for the de- 
partment. The appropriation of $5,500 by the Board of 
Estimate for this purpose is thought to be sufficient to 
equip the department with 60 telephones of the improved 
make. 


The Oregon Telephone Company, which has for some: 
time been making preparations for closing up the gap in 
its long-distance service between Portland, Ore., and San 
Francisco, has now large gangs of men at work pushing 
the construction vigorously from each end. The comple. 
tion of the line between Portland and San Francisco will 


-Connect the long-distance systems of the Northwest and 

California, and make one system covering the whole 
Pacific coast, and forming one of the most extensive and 
complete long-distance telephone systems in the world. 
1t will bring Portland in direct communication by tele 
phone with every town of importance from Vancouver, 
В. О., on the north, to San Diego, Cal.,on the south, and 
via Spokane and Boise City as far as Salt Lake City on the 
east. 


The Franklin County Telephone & Telegraph Company 
was organized at Chambersburg, Pa., оп the 21st inst., with 
а capital of $40,000. А long distance telephone line will be 
built in town ‘and over the county to compete with the 
Pennsylvania Company line now in operation. Enough 
subscribers are insured to make it a success. The follow: 
ing officers were elected : President, D. К. Appenzellar ; 
secretary, H. B. McNulty ; treasurer, Dr. David MacLay ; 
advisory board: Hon. T. M. Mahon, D. L. Grove, Isaac 
Lesher, W. L. Minick, John C. Gerbig, Dr. J. О, Skinner; 
directors: Dr. R. W. Ramsey, A. N. Pomeroy, Alexander 
Stewart, H. E. Hultsizer, T. J. Kennedy, R. S. Smiley, A. S. 
Stover, W. C. Hull, John Zullinger, C. О. Gelwicks, Chris 
tian Brechbill. A charter has been applied for. 


It is stated that the Bell company is getting the best of 
the fight at Three Rivers, Mich. The home company, it 
seems, got all the business people to agree not to use Bell 

phones, but the Bell people have secured such a large resi- 
dence list that the merchants, in answer to demands, began 
to replace their old phones in their business places. The 
home company has put up а good fight, but as the field is 
limited, only one company can exist in the place and pay 
a profit on investment. 


The telephone system is being largely extended in Japan, 
a survey having been completed for a proposed line be- 
tween Tokyo and Osaka, upon which the work will soon be 
commenced. It is gratifying to know that a large num. 
ber of orders for overland telephone cables have been 
placed with American firmas. 


The Magnetic Club of New York, composed of repre- 
seníatives of telegraphic lines, held their twenty eighth 
annual summer outing and dinner at Oollege Point on the 
22d inst. The day was thoroughly enjoyed by a large 
number of members, many coming from distant cities to 
meet with their fellows. 


A Wilmington, N. O., paper states that the Southern Bell 
Telephone & Telegraph Company will advance its rates in 
that city on tbe Ist of July. Оћсе pbones after that date 
will cost $30 a year, instead of 920 as formerly, and resi- 
dence 'phones will be increased from $15 to $18. 


The American Long Distance Telephone Company has 
secured right of way through the priucipal counties and 
cities and will build a line from St. Louis to Evansville, 
III., making a complete circuit with Chicago and New 
York. 


Col. C. E. McCluer, late superintendent of the Bel] Tele- 
phone Company, Richmond, Va., has been appointed gen. 
eral manager of the Richmond Telephone Company. The 
appointment takes effect July 1. 


New Companies Incorporated. 


The Eureka & Mound City Telephone Company, Eureka, 
S. D. Capital stock, $2,000. Incorporators: F. W. Boett- 
cher, Walter C. Poehler, Eureka; Louis H. Clyborne; 
Chauncey E. Eckhart, Mound City; Alvin H. Poehler, 
Minneapolis, Minn. 

The Ogle County Telephone Company, Rochelle, III., 
certified to an increase of capital stock from $5,000 to 
510,000. 

The Belvidere Telephone Company, Belvidere, III., bas 
«:rtifled to an increase of espital stock from $10,000 
to $25,000. 

The Kendallville & Cresco Farmers’ Telephone Com- 
pany, Kendallville, Ia. Capital stock, $360. Incorpor* 
tors: C. C. Brown, Thomas Heines and М. Н. Culbert. 


The Lawrence Telephone Company, Ashland, Ky., has 
increased its capital stock from $12,000 to $24,C00. 


The South Missouri Telephone Company, Pierce City, 
Mo. Capital stock, $20,000. Incorporators: R. J. Arm- 
strong, G. R. Armstrong, Albert Newman and others. 

The Illinois Telephone and Telegraph Company, Chi- 
cago. Capital stock, $250,000. Incorporators: Ralph 
N. Bowman, Samuel N. McLaughlin and Tbomas J. 
Holmes. 


The Atchison Telephoue Company, Atchison, ee 
Capital stock, $20,002. Directors: E. H. Berry, O. Di 


Walker, George Storch, J. Т. Hersey and S. A. Frasier. 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Fxecraicrry from а variety of sources. 
The utmost care is cxercised in their collection and preparation, and every cffort is made to secure accurate and reliable information, The management of this journal will esteem it 


a favor to have brought to their attention any inaccuracies readers may discover in these columns. 

Abbreviations : ert. indb., certificate of indebtedness; coll., collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 

uaranteed ;° inc., income; imp., improvement; Falz paid; pfd., preferred; mtg.» mortgage > tr., trust; A., annually; S., semi-annually ; 
M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June. 


STOCKS. 


PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 


extension; gen., general: g., gold; guar., 
G., quarterly; A. & O., Apl. and Oet.: F. &. A., Feb. and Aug. 


Capital Stock. | 10 Date ot %% И РИ Dile et 
— — — Bate and Date o ato and Date о 
WANE. Par|Authorz'd| Issued. dast Div. Bid. Asked. SAME. Par|Authorz‘d/ Issued. Last Div. Bid. Asked, 


Hartford Conn.—June 27: 


—June 27: 
Albany, N Y. Hartford Street Ry. Oo.. . . 100 $4,000,000] 8200,000/8 % 8., Jan. "98. 
Alban Ry. ꝑOP—[—— жж ж жез, 100 2,000,000 $1,750,000 $0 Feb. '98 142 145 Hartford & West riford RR «те зо 100 1,000,000 247.000 6666 „„ „„ 
Troy Ойу Railway Co. 100 2.000.000] 2, 000, 000 & Q., Dec. 10, 97.| 65 6534 
Traction Oo. (Saratoga)... .. . 100 50,000] 50.000 Е .. |Holyoke Mass.—June 27: "98. 200 | 205 
Allentown, Pa.—June 27: Holyoke Street Ry. OO Oo teas 100 100,000 400,000 8 A A. Jan., 98. 
Allentown & Lehigh Val. Trac. Оо. 4,000,000) 1,500,000] ............ -- | 15 Hoboken, N. J.—June 27: 
Bridgeport, Conn—June 27: North Hudson Oo. (N. J.) Ry. Co.. 25) 1,250,000] 1,000,000/8 , 1892. 
Bridgeport Traction (o. .. 100] 2,000,000] 2, 000, 0001 * Aug., '97. 45 | e Indianapolis. Ind—June 27: 
o. **Citizens’ Passenger Ку. ........... 5,000,000] 5, 000, 00! “l 
Baltimore. Md.— June 27 Е 
Baltimore City Passenger Ry. Оо...) 25| 6,000,000] 2,500,000/5 % 8., July 2, '97. | 72 73 Lancaster, Pa.—June 27: 
aBaltimore Consolidated Ry. Со..... 95 10,000,000) 9, 177, 000.2 % S., Jan. 15, 98. 23° 5) 23% || Pennsylvania Traction Oo.. .. 100, 10,000,000) 9,900,000! .................. 
Oentral Ry. Co. of Baltimore City. 50 800,000 800,00C 6% А. Dec., 1897 8244 Lancaster & Col. Electric Rà 6 T , оооеововь 60. 
Boston. Mass. June 27 : West End Street Railway TP „„„,|***- "e.c. 0 seene socere se$000r0«000000906 
New England Street Ry.............| 25| 5,000,000| 1,081,925|1 % Q., Jan.15, 97 Louisville, Ky.—J une 27: 
North Shore Traction Go.. . . . . com. 100] 4,000,000| 4,000,000] . Fibo L 4,000,000) 8,500,000 134 %., Oct., ' 
North Shore Traction Co...... ..Pfd.| 100 2,000,000| 2,000,000/6 % S., A. & О. Louisville Ryůhůohnr 8 % pfd 2,500, 000 2,500,000 2% % 8., Oct. 1. 97 
b West End Street Ry. Co. com. 50 10, 000, 000 9, 085,000 4 % 8., Oct., 7. 
b West End Street Ry. Co...8 % pfd. по A 400-000) 6,400,000 4 % 8., Oct. 1, '97. du Minneapolis. Minn.— June 27. 17000 880 8 978 000 
Boston Elevated R. R..................| 100! 10,000,000 4 Twin City Rapid Transit. . com. 000, ‚010. EINEN 
3 L 
Brooklyn N. Y.—June 27: Twin City Rapid Transit....7 % ptd. 8,000,000, 1,714,200 174 &. Jan., '98. 
Brooklyn City & Newtown Ry...... 100 2,000,000! 1. 928. 4002 & Feb. 1, 1898. Montreal, Canada. — June 27: 
Brooklyn p Transit Oo., tr certf. 100 20, 000. 000 20,000,000 . -o+ e 51% |Montreal Street Ry. (o. 4.000, 000 4. 000, 000 8 & S., M. & N. 
Brooklyn eights Railroad d ЕЗ5 200,000 200,000 9 9＋§⁊—•.! 0 Toronto Street Ry. Co.... Vue. vs eie 6,000.000 6,000,000 134 * S., J. & J. 
*dBrooklyn Ойу RR......... guar 100 12.000, 000 12. 000, 000 2% % Q., Jan., 98. 
Brooklyn, Queens Co. & Sub. RR. . . . 2, 000, 000 2, 000, 0000 Memphis, Tenn.-June 27: 
Coney Island & Brooklyn RR. . . . 100) 1,000,000] J. 000.0001 % Oct. 1, '97. Memphis Street Railway Co.......... А 500,000] 5000, oo 
Kings County Elevated . moi ee 4,750,000 4,750,000} ............ ‚ 
Kings County Traction Co..........| 100} 4,500,000! 4,500,000 1 X; July 28, 97 New Haven, Conn.—June 27: 
Nassau Electric Railroad... . . . . 6,000,000] 6, 000,000 . Fair Haven & Westville RR......... 1,500,000; 900,0004 % S., Sept. '97 
fAtlantic Avenue Railroad 50] 2,000,000| 2,000,000; ............ New Haven Street Railway Oo...... 1,250,000] 1,000,000 24 % A., July '96 
Brooklyn, B 2 W. E. Rallroad..|..../ 1,000,000) 1,000,000) ............ New Haven & Centerville.......... 700,000 300, 000 _................. 
Buffalo, N. V. June 27: Winchester Avenue RR............. 1,000,000] 600,000] ·........... 
Buffalo & Ni: gara Falls Elec. Ry. . 100} 1,250,000! 1,250,000} ........... New Orleans, La.—June 27: 
*Buffalo Railway Оо................) 100] 6,000,000] 6,870,500 * ©. Dec., '97. Canal & Olaiborne RR. Оо.......... 240.000| 240,000 отт „98. 
_ : New Orleans & Carrollton RE...... 1,200,000} 1, 200,000 17% % Q., Jan., 98 
Columbus O.— June 27: ' New Orleans Traction Oo. . .com. 5,000,000 5,000,000, — et 
Oolumbus Street Railroad TR REA -.| 100] 8,000,000! 8,000,000 1 % Q., Feb., '98. New Orleans Traction Co.......pfd. 2,500,000| 2,500, 000 
Columbus Centra: Street Railroad. . 100 1, 500, 000 1,500,000] ............ aCrescent City RR............. guar. 2,000,000] 2,000,000 3 26 S., an 
m : bNew Or. City & Lake RR....guar 2,000,000) 2,000,000 4 % S., Jan., 95 
Charleston, S. C.— June 27: Orleans Railroad MOON ES 500,000] 185.000 1%, %., June, '94 
Charleston City Ry. Co..............| 50 100,000] — 100,000/8 % 8., Jan., '97. St. Charles Street Rallway...... Pets 1,000,000| 1,000,000 15% 2$. Jan., 98. 
Enterprise City RR. Оо............. 25 1, 000,000 250,000] ........-... 
]l.—June 27: New Vork June 27: 
Chicago, III.—, Central Crosstown RH...............| 100] 600,000] 600. 000 2% % Q July. 87. 
Chicago City Ry. OO. · . „100 10 000,000 !2,000,000/8 3% Q., Dec. 81, 97. 251 Christopher & 10th Sts. RR..guar.| 100 650, 000 650.000 2 % Q., Jan., 98 
Ohicago & South Side R. T. RR..... 100 10,828,800 10.828, 800ÿů es. Dry Dock, E. Brdw'y & Battery RR. 100! 1,200,000) 1,200,000 124 % Q., Feb., 98 
Lake Street Elevated RR............ 100 10,000,000] 10. 000, 00 d Metropolitan Street Ry. Co .. | 100, 30,000,000) 80,000,000 1% % Q., Jan., 98 
Metropolitan West Side Elev. Ry. 100 15,000, 000 15, C00, 0000000 eBleecker St. & Fulton Еу. Ry. guar 100; 900,000] 900,000 4 % A., July, 97 
Met. West Side Kl. const. stk.. 100 15,000,000! 2,500,000] ............ {Broadway & Seventh Ауе. ..guar.| 100 2,100,000) 2,100,000 27% % Q., Oct., '97. |- 
North Chicago Street ЕК............ 109 10,000,000] 6,600,000/8 % Q., Jan., 98. Cen. Park, N. & E. Rivers RR. guar 100; 1,800,000! 1,800,000 2% % Q., Jan, '98. 
hNorth Chicago Cit RR..... '++5+++] 100] 500,000| 249,900 Eighth Avenue RR...............| 100} 1,000,000) 1,000,000 ..... sses- 
South Chicago City Rallway........| 100) 2.000.000 1,603,200) ........ sites i42d St. & Grand St. Ferry RR.guar! 100) 750.000 748,000 424 % Q., Feb., '98. 
(West Chicago St. RR. Oo ***-**| 100) 20, 000. 000 18. 189, 000 1 5% % Q., Feb, 98. jNinth Avenue K.... guar.| 100 800,000] 800,000 ........... l 
jChicago West Div. Ry.......gU8T.|....| 1. 250,000 624.900 85 % Sixth Avenue RR... guar 100 2,000,000, 2,000,000 ..... ...... 
tOhicago Passenger Ry. . . . guar. 100 2,000,000} 2, O00, 0005 % 8, кун St. R. R. Co..guar. 100 А 600.000 i 89000 275 . керы is 
= А Second Avenue RR............ eee. 100 2,500,000, 1,862, - 7 &., Jan., 98. 
Cincinnati, Ohlo.—June 27; Third Avenue RRR . .. 100 12.000.000 10,000,000 2 % Q., Feb., 98 
Oincinnati Inc. Plane Ry.......com.! go 1,000,000| 575,000] ............ m42d St., Manhatv'le & St. Nich. Av 100: 2,500,000 2,500,000 ......... erect 
Cincinnati Inc. Plane RN. . pfd.) 50 150,000 _ 150,000/234 &., Feb., '98 *Union (Huckleberry) Ry. ...... | 100) 2, 000.000 2,000,000, ............. a 
Cincinnati, Newport & Oov. St. Ry. 100 4 000.000! 8,500,000] ............ 
lOincinnati Street Ry. Coo. 50| 18,000,000 14,000,000| 134 % Q., Jan., '98,| I Newark N. J.—June 27. 
Mt. Adams & Eden Park Inc. Ry.| 850 2, 500,000 2, 200, 000 1 % &, Jan., 98. Consolidated Traction Co. of N. J... 100 10.000:000 12.000 002 е 49 | 49% 
EUN i Newark aanenger Rn A Д ү 000; ................. * ee 
Cleveland, Ohio.—June 27: nRapid Transit Street Ry. . 100 504.000 504,000 114K A. 180 190 
Axron, Bed. & Olev. Elec. Ry.......| 199 1,000,000] 1. 000, 0004 % Jan., '98 Pittsb Pa.—June 27: 
Oleveland City % segues 100 8.000.000 7,600, 000 %., Oct., 97. S urg, E А М 
Cleveland Electric Ry.... -..-....-..| 100 12:000.000| 12.000,000 4 * Q., Oct., '97. Allegheny Traction Co......... .. . 50 600,000) 500,000 ............ oe 45 
J 27. Mee oConsolidated Traction CO... com.] 50! 15,000,000 15,000,000 2 %, Jan., 98. la? 14 
Detroit, Mich.—June 27: Consolidated Traction Oo......pfd.| 50! 15,000,000) 15 000, 000 3 %, May, '97 48441 49 
Detroit Citizens’ Street HY..0 2222 100 2.000,000 1,250,000 „ „ „ „ „ о РРА pCentral Traction SSG vU des 50 1,500,000 900,000. eee эте оо ee eee 
F4. Wayne & Belle Isle Ry...... .. . 100 400.000 100, 0005 % July, '96. gCitizens' Traction Co.............| 80! 8,000,000 390009 6 * A ar 
Rapid Hallway Oo — T" 250.000 250,000] ............ Duquesne Traction Co...........| 50| 8,000,000, 18,000,000 6 % А А 
Detroit Electric Rallway............ ” 1.000.000] 1,000,000) ............ sPittsburg Traction Co.......... . 50, 2, 500, 000 1,900,000 3 X, Aug., 98. . ке 
Wyandotte & Detroit River Ry... 100 250,000 200, 000. F & Pleasant Valley Ry..| 25! 1.400. 000 1,400,000 2% %, Jun., 98 : e 
, |Pgh., Allegheny & Man. Trac. Co.. БО! 8,000,000, [2,994,839 2%, Aug., '95. oe - 
Dayton Q.—June 27: |F ttaonrg & Birmingham Trac. Ry. 25 8,000,000 18000 2%, Jan., 96. А 19 
City Railway Co. . com. 199) 1 500 000 поо * Q., Jan.1,'98,:100 Pittsburg & West End Ry. .........| 60| 1.500, 000 1.500. 000 5 % A., June 80, 97. ex 
Oity Railway Oo......... ... . pfd.) 100 600,000 600, 000 154 % C., Jan. 1,'98 140 Second Avenue Traction Co.., om. . 50 4, 000, 000 14, 000, O00 ida .. Т 
People's Street Railway........... J .. . 1. 100.0000 . VVV 100 Suburban Rapid Transit Co.. 50) 800,000 200,000] ............ Es s 
* Unlisted. f Full paid. | Outstanding. f Ex div. 


$Unlisted. +t Ex div. 
a Consolidation of Baltimore Traction Company and City & Suburban, Railway Company. a Leased to New Orleans Traction Company at 6 & on stock. 
b Leased to New Orleans Traction Company at 8 & on stock. 


Oompany controls Ottizens’ Railway, North Baltimore Passenger Railway, Baltimore 

& Curtis Bay Street Railway, Baltimore & Powhatan Hailway,Pimiico & Pikesville Railway|| c Leased to Central Orosstown Railr at 8 % on stock and interest on bonds.. 

and Wallbrook, Gwynn Oak & Powhatan Railway and Park. d Operating the former Met. Trac. system, that corporation having become extinct. 
Ь Leased to Boston Elevated Railroad Company. e Leased to 23d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 
e Owned by Brooklyn Rapid Transit Company. f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railways, 
d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 & on capital stock. Leasea t Metropolitan Street Railway at 8 & on stock until Oct. 1, 1597; thereafter 5 % 
e Stock owned by Brooklyn Rapid Transit Company; road operated ЬУ, Brooklyn Hta. Со. Leases to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum. 
f Stock owned by Kings County Traction Company; road l to Nassau Electric RR í Leased to Metropolitan Street Railway for 18 % on stock. 

Owned by Atlantic Ave. RE. and leased to Nassau system. j Leased (o Met. St. Ry. for 99 years from April 20, 1892; € % first5 years, 8 % thereafter 

f 90 per share on Viros cd ов {tal paid as rental by lessee—West Chicago St. RR. Co.; А Leased to Metropolitan Street Railway for $145,000 per annum. 

6950 100 of stock owned by North Chicago Street Railroad Company. l Leased t Metropolitan Street Railway for 18 per cent. on capital stock. 
í Gontrols by lease Chicago West Division Railway, Ohicago Passenger Railway,and|| m Controiled Ly Third Avenue Railroad by purchase. 

West Chicago Street Railroad Tunnel n n Dividends of 1% & yearly guaranteed by Consolidated Traction n 
188 % per annum paid on outstanding capital as rental by lessee— North Ohloago Street o Oontrols by lease the Alleg’ny, Cent., Citizens, Duquesne, Furt Pitt and Pitis'h Trac. Oo 

Company ; $625,100 of stock owned by West Ohi Street Railroad Company. р Leased to Consolidated Traction Company for 8 & per annum on value of stock 
b Majority o stock owned by Ohicago West Division way Company: 5 & on »|| g Leased to Fort Pitt Traction Oompeny for 6 & on $3,000,000 cap! 
r Leased to Consolidated Traction pany for 4 Xa capital stock after 838 


000 Sk guaranteed от таи r leases. 
t Ojaeinnati St. Ry. bas purchased the Mi. A. & Biden road, assuming its bends: || sjLeased to Consolidated TraetionOompany for & oa eapital * 
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PASSENGER RAILWAYS. 


TELEPHONE AND TELEGRAPH COS. 


= — CN 


| Capital Stock. Capital Stock. | 


| ö See | 


Rate and Date of Rate and Date of 


Раг Authorz'd Issued. | 


NAME. Par|Authorz'd| Issued. Last Div. Bid. | Asked. NAME. x 
— | | А i Mc? va LAE ics rocas Last Div. Bid. Asked, 
New Bedford Mass—June2/ | | Boston, Mass.—June 27: | | | | ШШЕ 
Union Street Railway Oo.. 100] $850,000, $850,000 2 %, Feb. '98, 158 [American Bell Telephone Co. 100) 50, 000, 000 28,650 0004 < ., J ов | 
—June27 Erie Telegraph & Telephone Оо....| 100) ...... | . : 1€ Q 1° mr.) ‚|2174 |275 
Northampton,Mass~—June2: | [New Enztand Telephone Qo тыа USO. % Q. Jan. '98, |68 | 69 
Northampton Street Rv... ........| 100| 800,000) 228,000 4 % A., Jan., 98. | 165 | 175 | І . ++] 10,894,600 10,804,600/81.50 %, Feb. 798, |181 |182 
А [New YOPKk.—June 27: | | к: 
Omaha, Neb. Jun American Telegraph & Cable Co...| 100 | ET | | 
Omaha Street Ку................. +.) 100) 5,000,000) 5,000,000) .................. 25 *Central & South Ат. Teleg. Оо | 100 6.588.000 | 1.800.900 165 78 9276/84 
he эп . : » VO,... * т y 6.5 000 184 % Q. f - 
Paterson. N.J.—June 27 | PM RT Cable O0. P et 100 10,000,000! 10,000,000 162 3 d: be he 
'aterson Ry. С ) 1,25 „ | oe Franklin Teleg. Co......27$ 2$ guar.) 100| 1,000,000 92 92 |175 
Paterson Ry. Co 100 1,250,000) 1,250,000 ...............-.. (35 86 Erie Telegraph & Telephone Оо 100) 5,000,000 4 800,000 X5 212 
; Ano tune *Gold & Stock Telg. Co..g1 СУД ted m з „0001. 7$ Q., Jan ‚ '98, ‘8 | 69 
Provide nce, R. I. erties L | ' талана Оса Tel n ve 5,000,000 Lir T 1% % Q. 109 Lil 
United Traction & Electric Oo .....| 100 8,000.000| 8,000,000 4 %, Jan. '98. 63 Mexican Telephone Co P я 100 1888 1% % Q. 1108 ш 
: ' = * = Vork E S E Te] 2/7 3E 0! 2,0€ C 0 . .. 57м) 
Philadelphia.—June 9: |. ан 8 New Jersey Tel Cop. 100 2000 50% 5528,00 D X Q., Jan, va id fio 
Fairmount Park Trans. Co...820 pd. 50 2,000,000| 1,770,000/2 %, Dec. '97 4X . postal Telegraph Cable Со......... 100 o9 004 КОРУДЕ E^ Jr 72 | 80 
Hestonville, Man. & Falrmount 50| 1,966,100) 1,968, 100 2% %, July 15, '97. | 43} 4 *Sout'n & Atlantic Tcl е C „па! 59% 00 15.000, 900 15,000,000) 1 % Q. а we 
Hest'nvl'e, Man. & Fairm't..6 % pfd. 50 583.900 1533. 900 9 % S Jan, 10, 98. 5% 6 tOommercial Ui jon Te le z зү; : 25 950,000 559.525 26 % 8. | 85 MIT 
.aFairmount Pk. & Had. Eae 3, Ry. 50 А 800,000 300.000 8 % Feb. I. 98. 6 Bé W teer 5158 Tele теор Oo. х ak 5 500.000! m 500,000 8% S., Jan. 1 '98, 1110 118 
5 Passenger Ry * 80 500,000 192,500 $3 share Q 275 * Miscellaneous. - June 27 | 
er ankford & `9 ILD WAT 5 ` DU —— 1.875.000 81481 e i Apr. 97 39 А Гі | >} \ | 
fLehigh bon ciu Н С e Me nw UN гда Р 15 American Dist. ген g. } hila.).... 25 400,000) ...... |1% Q., Feb. 98. |М | .. 
Lombard & South Street! 25 i 1,000,000! А, & О - 90 Ch take & 2 vx ac Tel )--. | 100) 8,168,000) 8,168,000 2 % 8. 117054178 
dSecond & Third Streets! 1,060,000) 771,076 $9 share A, Mar. 97 250 CCC рле pese re эр | |59 |.. 
›еор! l'ract ( — * XX) OO к Ж A A nri 97 nene W Seg ZY E ет? 100 .. .. ecenee | cose | 202 * 
нт antown Pas Ry... O| 1,500,000 72.8 f 85 25 share P IB 13 * vta iplar ea DINE | rtg & Telg.Co (Pgh.).| 100 750,000 750,000 Ее Pe 
yGreen & Coal A Ry \ 09,00 150,000 3 Jan., 1898, 138 - vies aci tre: THORACE j on RECEN ерт СУЛУ | 70 | 76 
hPeople s га | m 00, 000 10.00 Neri ester! Te ые; Су iene of э 4,000,000 2,000, 000 1 9% ©. | 70 72 
hPeopl | | pfd 0.00 277.402 pr. xr ad Я p а и 8 181 80 2,500,000) 2,500,000 24 % Q. 110 118 
iPhilad Me Ды 50 30,000, 00 00,000 4 % S—O 1, '97 4 i Southern New Eng Tele Aine pipa ДАЛ.» zr | 8714] .. 
jOatherine & Bainbridge St.... . 5 TE 100,00 | — Mar., 97 BHern-Now Eng. тетер. Nos 100) 8,000,000| ..... hé 120 122 
*Qontinentai Pass. K. guar.. 00 1,000,000 580,000 86 вһаге—Ј иу, 97. 1122. ыр ДЫ, 
Корита Passenger Ry. Co. . 50 '600,000| [600000 „ш. |. | .. (ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
;Philadelphia City Pass. Ry.....| 50) 1,000,000! 475,000 57.50 share July, 17 |180 |) TT 
jPhiladelphia & Gray's Fy. RR. 50) 1,000,000 298,650 88.50 share July 97 901,| .. Boston, Mass.—June 27: 
Ridge Avenue Passenger Ry. 50 750,000] 1420, 000 512 share, July 7. 291 300 Fort Wa A e Electric Oo 
ik uiladelphia & Darby Ry.guar.| 50 [200,000/$2 share July, '97. |... г» Ft. Wa Ae Elec Co.T Sec. Series A. 25 e —ᷣ— — — * oo |» 
jli7th & 19th Sts. Pass. Ry. цат...) 50 ........ 1250, 000 134 % S., July, 97. 157% Gene Electric Co... ев А. 100 40.000 ö ‚өөө ones un 
Í Thirteenth a 15th Sts. Раев, Ку.| 50) 1,000000) Jas5,000gilah. A.,July,'$723/4 |.  |General Electrie Co: .......:... fd. 10010000000 e 
Union Passenger Ry. Со.........] 50) 1,500,000) 900, 000 59.50 shre, July '97 234 ss Т-Н. Elec. Co..T бесит ал 100 10,000,000| 4. 252, 000 8 8., July,'98.| 91 
;West Philadelphia Pass. Rv.... 50 750,000] [750,000/$10 share, July '97 234 | 285 Westinghouse Elec. & Mig. Co com: 50 ...... 146. 7000 an Их 
е е *| ЫЈ „== ее , avs. 
Rochester, №. Y.—June 27: Westinghouse El. & Mfg. бо. рѓа. | 50 4,000,000| 3,998,058 14 % Q., Feb., 98. 68% 55 
Rochester Railway Co. . 100 5,000,000) 8, 000, 00 ............ ПЕР 6 assent. 50 11,000,000) 8,196,126 . ce Wes 
25 "re e RE i 1,000,000 000 Edison Elec. Ill" Oot, Bro Lyn. . 100 10,000,000 7,988,000 125 |180 
j eading raction .. esecocsen] o Я А А 1 000, Зе 1-a 3 Jan. &J 15 m son ec. й rookl S , , * , oo 
kCity Passenger Ry. . . ..... . . . 50 850,000 850,000 Tans 198. 4 112 Ma Edison Ore Milling Co. eM un . è о 4,000,000) 8,750,000 16 & Oct., '97. 10 шщ 
(Kast Reading Electric Rv............ 50 1,000,900) f1, 000, 000 Jan., '98. 64 ^. Edison Electric Storage Coo. ee eesse. ises 29 18 
J 27 General Electric Oo.......... . . com. 100 40.000. 000! 80.460.0 soos 
St. Louis MO.— une : General Electric Co. —— о е .. pfd. 100 0. "000 80, 60,000 2 % Q., Aug : 1598. р 38% 
Fourth Street & Arsenal R. 50 800,000] 150,00 ͥ o ͤœr˖1 i " .. Interior Conduit & Insulation Co...| 100 188355 1.202.000 3% & 8., July, 98. A ie 
N Ry. Co. Ре 180 ; 200 000 400,000 2 % Dec., 1888. r i United Elec. Lt. & Рот. Co ра 3900, 000. К” oe 
ndell[läRů III. rr * ; 2,400, 1 Ja .,98. 1221 ео озо өе e ee 8 „ „ oe ee 
National Railway Oo 2, 500, 000 2,479,000 155 “ Jan., 88. ты um Pittsburg, Pa.—June 27: | 
Cass Avenue & Fair Grounds....| .. | 2,500,000) 2,500,000) ...........- oe m" \llegheny County Light Oo........| 100] 300.000 500.000) J 127 
Citizens’ RR. . . ... e 100] 2,000,000} 1,500, 000 4 4, Oct., 93. 50 | 150 Ext End Electric Light Оо.........| 50 300.000 300.00 rꝙ & J. А 
St. Louis REiw...... 100 2, 000.000 2, 000, 000 2% $, Jan., 98. 95 105 А „ ; Q ee 
Missouri RR...... — ИРЕ 50 2,400,000} 2, 800, 000 117 % Jan., '98. 170 | 172% Philadelphia, Pa.—June 27: 
People's RR. Oo .. 50 1,000,000]  800,000|50c., Dec., 89. а МУ Edison Electric Light Oo...........| 100) 2.000,000 144% 
Southern Electric Ry... . " pcom, 50 500,000] 500,000) ............ 57 60 *Electric Storage Battery Oo..com.| 399 3899 000 — — vs 
Southern Electric Ку...... 6 * pref. 100; 1.000, 000 1.000, 000 1% %, Jan., 98. 108 110 Electric Storage Battery Co...pfd. 100 8,000. O0 o . menace ы os 
St. Louis & Suburban Ry.. мна m mem 100 2,500,000 2,500,000 "TT PETTITT 56 *Реппа. Ht., Lt. & Pow. Co....com. 50 5.000.000 СЕУ 599359 Oct 197 ү 
Union Depot RR.. kk... ‚| 100| 4,000,000} 4.000, 0008 $$ A., July,'96. | .. | 175 Kis m а 5 —- pid. 50| 5.000. 0000 e p iy ELS is ' 
U U оо. з зе 05 .9 . ee * 
San Francisco, Cal.— June. Southern Kies Light & Power Go..| 10 54209900 000 882800 dis. Jan.11°97| 1834! M 
California St. Cable RR... . . 100 1,000,000| 600,000|50c. monthly. 110 187,500 187,500 state 15 | - 
Geary Street Park & Ocean RR...... 100! 1,000,000 875,000$2.50 share, '96. 40 | 50 Miscellaneous. June 27: 
Market Street R).. „ 100 18, 750, 000 18, 750,000 Q., 600. per share. 52%] 53 Brush Electric Со........................... «| 50 ; 
Presidio & Ferries RR. . . 100) 1,000,000] 550,000] ........... man | вы Bridgeport (Сорп.) Elec. Lt. Оо....| 25 500,0 уш... | un. als 
27 Missouri- Edison (St. Louis)....com. : 5 ids 14 | 11% 
Scranton, Ра June anes Eddy pecu Mie IIT 25 NES 00-8 8 s "TX m 
Scranton Railway Co. . . 90| 6,000,000 2,500,000! ...... — 10 12 Hartford (Conn.) Elec. Light Co.. 100 380. 00 ͥ ...... iid 122 | 180 
m Scranton & Carbondale Trac. Co. 100 500,000 500, 00 .................. e 18 Hartford (Conn.) Lt. & Power CO. 25 75000| `` ee 6 11 
m Scranton & Pittston Traction Co. 100 1,050,000) 1,050,000] .................. A .. [New Haven (Conn.) Elec. Lt. Co....| 100 100.000 de 165 | -. 
Springfield IlL--Juss 27: Маггағапеей Hee Protec. Сее, Соу 100 1,200,000) . .. 2% G., Oct. ve. | 82 |, 
Springfield Consolidated Hy ...... 100) 750,000) 780,000 ssessecesvooesee _. | nu ||Royal Elec. Cot (Montreal)....-...-.| 100] тойбоо 777 à oM 155 
Springfield 0.—June 5: Toronto (Ganada) Кес Ligh On. S 1000] iii aa gg [ЖШ 
Springfield Street Ку............ 888 1000 1. 000, 000 1, 000, 000 s 9 Woonsocket (E. I.) Electric Co... be 180 Ба e.s... |8 „Dec. 1, '96. | .. 190 
Springtleld, Mass.—June 27: ub ES M tex d 
Springfield Street Ry................| 100) 1. 200, 000 1,166,700 
: : | ааа X56 10 ALLIED INDUSTRIES. 
Toronto Canada.-June 27. 
Toronto Ку. Coo .. . . 100 6, 000, 000 6, O00, 000 14 % 8. 98 | gs, Boston Mass. June 27: 
Montreal Street Railway Co.. . . 4,000,000 4, 000, 0004 * 8. 257 | 25754 ропот сав тое Heating Оо......... 60 10,000,000 5 |.07 
treet Ry. & Illu’g Properties... pid 4,500,000 1,248,7 er sh. Feb. I. 8 , |= 
Washington, D. C.—June 27: United ÉI .р ,500, ,248,700|$8 per sh. Feb. I. 
Belt Br CO. ... 00) 500,000 500,000) ... . б ii tu - V Ne Se Cor ач, Memo a & Feb., 96 | 80 | 8 
Capia ase ö; 8 2 p^ 9909305 12:000000 HP т sb, Oct. 97.| 7314] 74 New YorPk.—June 27: 
olumbia Ry. Co................ 8 8 88 ’ » 6 78 Consolidated 
Eckington & Soldiers’ Home Ry....| 50 707,000 — 652,000| ............ 8 = Edison VVV•JVm А сот — Ел ii й: К " 
Georgetown & Tenallytown Ry. 50, _ 200,000) 200.000 „. | ZO [Safety Car Heating & Lighting Oo.. n. Mid. c6 100 
Metropolitan RR. Co 50 1,000,000, 458,900 25% X 128 121 [[ Worthington Pump Co........com. 8.500. 000 8. 500. 000 |... 80 |88 
Worcester, Mass.—June 27: B Pump Co.... — ..pfd 2,000,000 2,000,000 0 9 90 92 
Worcester Traction CO. .. . Com. 100 8,000,000) 8,000, 000 .................. 15 adelphia, Pa.—June 27: 
Worcester Traction Со......6 % pfd. 100) 2,000,000, 2,000, 0008 $ S., Feb., '9R 95 и Acetylene Р H. & P. Oo... $85 pd 
Worcester & Suburban Street Ry... 100) 680,000 — 542,500 44 &. 1897. 84 | .. Electro Pneumatic Trans. Co 1890855 TEA ж Rie 
Wilkesbaprre, Pa.—June 27: чаа provement Со. .встір. 10,000.000| . 2s 8 74 
1 Ww : me a ess COM. • оез» ве aooe 
Wilkesbarre & Wvoming Val. Trac. 100| 5. 000.000 5,000,000! 1%, Jan., '97. 24 29 Welsbach Commercial Go. . pid. ore “р iXd 2174 = 
* Unlisted. f Paid in. {Full paid. | Outstanding. Ex div. jun eua stron ees 525, 10000 ass 61 * 
7% Tile Man A А [ынын — И F Welsbach Light Go., Oanada. ...... 800,000 — „ ‚. |2 
b Consolidatio:, Electric, People's and Philadelphia Traction companies. Fixed charen,|(Pittsburg, Pa.—June 27: 
aod all indebte ness of constituent and leased companies assumed by Union Traction Oam. Oarborundum Mfg. Oo : 
pony. ily all sh ndard Underground Cable Go... espe ee 110 112 
c Practically all shares owned by Union Traction Company. о... 1,000,000 1,000,000] © 
d Lesse to Frankford & Southwark Passenger Ву. assumed by Electric Traction O. | Miscellaneous. June 27: 
6 any. > : 
Controlled by Frankford & Southwark Passenger Railway. cheney у Sate Oar go. ... . . oom. —k— 00 1,000, 0000 10 | 18 
Leased to People's Passenger Railway at $5 per share. Billings & Spe Саг Co........pfd. ess. | 2,600,000) 25 i 4 
f Majority of stock owned by People’s Traction Company, Consol. Oar Heatin Со,.............. 535 к» TH. 
( Leased to Union Traction Company. юпво!. Oar Heating Qo. . . ... . . 1,250,000) i. 260, 000.1, & Feb. "98. |% | 8 
j Lease transferred to Union Traction Company: Pat WE t ee digas 3 на .. . 
ff Westen e annum ощ аара те 000005.а. аы Whitney Ge... .pdf 100 non | . ез 4 |ю 
129% an per annum thereafter, payable semi-annually, re e ЗТЯ EPIS 3 Lee 
dond sera!-anouall 5 л К | " y; ntal declared as a divi el iE odas 8835 wer в... 00 эзгә eaa 107 he 
k end о чагар у Reading Traction Сошрапу, О РРС А 1 1. 97. 
i Dividend on EA by Reading Traction Company. hults псов ——— 2 800, — — | 2 7 
m Твоей y the Scranton Railway Company, foemerly.Scranton Trae, I Unlisted, ооо —2 — АРИ "es 
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PASSENGER RAILWAY. 


PASSENGER RAILWAY. 


Amount. 


Interest 
NAME. Bid. | Asked. NAME. 
New Opleans La. 
Albany, М.Ү. Dale of Quotation—June 27, 1898. 

Date o/ Quotation—June 27, 1893 Сапа! & Claiborne RR... . . . Ist mtg. 68. $150,000 | $150,000 1912 M. & N. 
The Albany Rà5ůh . . . . . Iost mtg. бв. "€ $29,000 bs T" ..» Crescent City RR. Ist mtg. 6s. risa 50,000 1899 M. & N. 
The Albany Ry. Оо......Сопв. mtg. 5e.| $500,000 427,500 J. & J. III |...... Orescent City RR... . . . Cons. mtg. g. 5s.| 5,000,000 | 8,000,000 1918 J. & J. 

The Albany Ry. Co Gen. mtg. 58. 750.000 875, 000 M. & N. 111 New Orleans City RR... . Ist mtg. 68. 416,500 899,000 1903 J. & D 

Watervlelt Turnpike & RR. lst mtg. 6s 850,000 850,000 M. & N. |*117 tN. Orl's City & Lake RR. . Ist mtg. g. 58. 5,000,000 | 2,599.500 1943, J. & J 

Watervlelt Turnpike & RE..2d mtg. бв. 150,000 150,000 M. & М. 115 %½ N. Orleans & Carrollton RR. 2d mtg. g. 68. 850, 850,000 1907 F. & A 
Troy City Railway Co..................18¢ 58 SEES sese bene]. - сизә *105 „Orleans Railroad Co. . . . Cons. mtg. 6s.| 800,000 800,000 1912 J. & J 
— tSt. Charles St. RR. CO.. . . Ist. mtg. 6s.| 500, 000 75,000 |1906 J. & D 

Interest guar. by Albany Ry. Co. 19423,500 In escrow to retire New Or- 

fPrincipal and interest guar. by leans City RR. Co.'8 lat mtg. bonds. 

Albany Ry. Co. 1$90,000 outstanding. 
Baltimore Md. ЖЕ У 5 os 
e 0 e ion— June 27, 1898. 

FV Atlantic Ave, (Brooklyn). . . Imp. g. 5.| 1,500,000 | 1,500,000 |1934! J. & J. 
Baltimore City Pass. Ry. . Ist mtg. g. ge.] 2,000,000 | 2,000,000 M. & N. 115 116 jAtlantic Av. (Brooklyn). Istgen. mig. 58. 759,000 759,000 11909 M. & 8. 
Baltimore Traction Oo....... lst mtg. 58. 1,500,000 1,500,000 M. & N. 111 Atlantic Av. (Brooklyn)..Cons. mtg. 58. 8,000,000 1.966.000 1931. A. & O. 
Baltimore Trac. Oo.. Exten. & Imp. g. 68. 1,250,000 1,250,000 M. & 8S. | 102% | 103 {Bro’dway & 7th Ave. lstcons. mtg. g. 58. 12,500,000 7,650,000 1948 J. & D. 

Bal. Trac. Co.. No. Balto div. Ist mtg. g. 58 1,750,000 -| 1,750,000 J. & D. 114% | 115 Broadway & 7th Ave......... lst mtg. 5«.| 1,500,000 1,500,000 1901 J. & D. 
Bal. Trac. Co. Coll. Trust. 136 mtg. g. 58. 750.000 T J. & J. 101142 Broadway & 7th Ave..........2d mtg. 5з.) 500, 000 500,000 1914/ J. & J. 
tBaltimore Traction Co. Convertible 5s. 800,000 %% ꝗ . N. & M. 103 | ,..... Broadway Sur fac . Ist mtg. 56. 1,125,000 1,125,000 194 
Central Pass. Ry. CO.. . Ist mtg. бв 96,000 117,000 J. & J. 110 Broad way Surface..... ...... 2d mtg. 5«.| 1,000,000 1,000,000 1050) 

Central Pass. Ку. Oo. . Cons. mtg. g. 58. 601,000 580,000 M. & N. | 113 118 Brooklyn City RR. Co., Ist cons. mtg. 58. 6,000,000 | 6 J. & J. 

ty & Suburban Ry... .. Ist mtg. g 5«| 3, 000, 000 8,000,000 J. & D. | 034 , 11414 || Brooklyn City & Newtown.. lst mtg. 58. 2,000,000 9 J. & J. 

Lake Roland Ele v. ... Ist mtg. 58. 1,000,000 | 1,000,000 M. & S. | 110 Мы IBreoklen Bath & W. E. RR. Gen. mtg. 58. 1,000,000 3 J. & J. 
Metropolitan Ry. (Wash.) . Ist mtg. g. 58. 1,850,000 | 1,850,000 F.&A |117 119 , rooklyn Heights RR...... lst. mtg. 5ч 250,000 A. & О. 
== Brooklyn, Q's Oo, & Sub'n..18t mtg 5.) 8,500,000 J. & J. 

fThe bonds of the Baltimore Traction Brooklyn, Q's Co. & Sub'n..1st cons. 5н.) 4.500.000 NM. & N 
Oo., the City & Suburban Ry. and the Brooklyn Rapid Transit......... gold 5s.| 7,000.000 5 eR 
Lake Roland Elev. were all assumed by Bleecker St. & Fult'n Fer'y RR. Ist mtg. 76 _ 700,000 ZEE 
the Baltimore Consolidated Ry. Co. Cent P'k, N. & E. R. RR. Ist cons. mtg. 78. 1,200,000 J. & D. 

18151, 000 in escrow to retire Ist. mig. bds. Centre! rosstown RR... Ist пёр. бз. 250.000 M. & N. 

Coney Island & Brooklyn RR. Ist mtg. 5 300, 000 J. & J. 

Boston. Mass. D. Dock, E. Bd'y & Bat’y R. en. mtg {бы 1,000,000 2 J. & D. 

Date of Quotation —June 27 , 1898. ry Dock, E. Bd'y & Bat y RR..scrip5 %.| 1,100,000 F. & A. 
tLynn & Boston RR. . Ist mtg. g.5s.| 5,879,000 | 8,702,000 J. & D. 161% | 105 Eighth Av. RR. Co.....Cert. indebt. 6 %.| 1,000,000 F. & A. 
West End Street Ry........ Deben. g. 58. 8,000,000 | 8,000,000 M.& М. | 104 ess 12d St., Man. K St. Nich. Av.. Iat mtg. 6я.| 1,200,000 N. & 8. 
West End Street Ry....... Deben. g. 18. 2,009,000 | 2,000,000 M. & S. 107 12d St., Man. & St. N. Av. . 2d mtg. nc. 68. 1,500,000 5 J. & J. 

781.874, 000 in escrow to retire outstand- Lex. Ave. & Pav. Ferry RR. Ist mtg. g.5s.| 5,000,000 3 NM. & 8. 

Second Avenue Ry. . Gen. cons. mtg. 58. 1,600,000 9| M. & N. 
Charleston S. C. Second Avenue Ку.............. Deb. 5в.| 800.000 J. & J. 
Date о) Quotation—June 27, 1898. ou FO ae mmt 535 199000 . 
{Enterprise Street ЕВ........1в% mig. 5s.| 500,000 47,000 . & J. e. [[Third Avenue RR... . . . . Ist mtg. g. 58. 5,000,000 J. & J. 

Oharleston City Ry..........1s5í mtg. 686. 850,000 es. . & J. e | Twenty-third Street Ry......let mtg. 6&| | зе: J. & J. 

Controlled by Charleston St. Ry „Со. Twenty-third Street Ry. 22 Deb. 58 150,000 J. & J. 

Union (Huckleberry) Ry. . . . Ist mtg. 5a.| 2,000,000 F. & A 
Chicago III. e Electric RR. . . let mig. 58. 500,000 J. & J. 
,085, n escrow t 
Date of Quotation— June 27, 1898, bonds ENO TON Te gen: mig 

Ob!cago Olty Ry...........18$ mtg. 43а. 6,000,000 | 4,619,500 19010 J. & J. 101% | 10212 1$1,850,000 1n escrow to retire maturin 
|Chicago Passenger Ry...... Ist mtg. бв. , 400,000 400,000 [1905 F. & A, | 1034 | .. a obligations. : 

Cbicago Passenger Ку. . . Cons. mtg. 68. 1,000,000 600,000 1929 J. & D. | eee | 18552,000 in escrow to retire Ist and 2d 

Chicago & So. Side R T. . . Ist mtg. Б. 58. 7,500,000 | 7,500,000 1929 A. & O. * . ||mtg. bonds. 

hicago & So. Side R. IT.. . ..4\я.] 1,500,000 750,000 1907 J. & J. exer do sone ae treasury, $80,000. 

Ohſcago West Div. Ry..... lst mtg 445, 4,040,000 | 4,040,000 1982 J. & J. | 104% | ...... { Guar. by Union Ry. Oo. 

e Street Elevated RR. . Ist mtg. g. 58. 7,574,000 | 8,781,200 |1a28| J. & J. 62 70 Toronto Canada 
Metrop. W. Side Elev. Ку. . Ist mtg. E. 5в.| 15,000,000 | 15,000,000 |1942] F. & A. 45 48 Date о : 
North Chicago St. RR. Ist mtg. 58. 8,171,000 | 8,171,000 1906 J. & J. 104 | 105 у Quotation—June 27, 1898 
North Chicago St. RR....Cert. indeb. ба. 500,000 500,000 1911 J. & J. a 108 Montreal 8t. Ry........... nee. Ist mtg. бв. 2,500,000 М.&8. |. 
North Ohicago City Ry. . Ist mtg. бв, 500, 000 500,000 1900 J. & J. ү 103 | .... ||tToronto Bt. Ry... ...... . . Ist mtg. g. 128. 4,550,000 M.&S. |. 
North Ohicago Ону Ry..... consol, 48. 2,500,000 | 2,500,000 1927 M. & N. | 105 e. 1$35,000 per m. single track authorized 
West Chicago St. RR.........18¢ mtg. бв.| 4,100,000 | 8,969,000 1928! М. & N. | 103 104 3600, 000 in escrow to retire ба due in 1901. 
West Chicago St. RR........ Deben. ба...| 2,700,000 700,000 |1911| J. & D. | 100 10014 . 
Met Chicago нЕ T Соп mig к. бе: 100099 1880 1980 icd 9174 Philadelphia. 
. Ohicago St. . Tunnel.. Ist mtg. 5a.| 1,500, 3900, 1909| F. & A. t zm Date 

; Redeemable at option on 60 da. notice. of Quotation—June 27, 1898. 

[резов debt assumed by Chicago W. Continental Pass. Ry............ lst. mtg. 66 850,000 J. & J. . 
Div. Ry. Co., controlling interest of _ Empire Pass. Ry...................189$ mtg. 7«| 3600. 000 J. & J. бз 
which {a owned by W. Chicago St. RR. Greene & Coates St. Ry. . Ist mtg. Ва 100,000 J. & J. xs 
Co., lessee. Lombard & So. St. Pass. Ry...1st mtg. ба 150,000 | e EWE nassos ase 

qSubject to call after Oct. 1, 1899, at People’s Pass. Ry......... ER . Ist mtg. 78 250,000 J. & J. ZEE 
$110 and interest. People’s Pass. Ry....................2d шір. 58. 500,000 J. & J. aoe 

Assumed by W. Chi. RR. Oo., lessee. People’s Pass. Бу..............Оопае. mtg. 58. 1,125,000 M. & S. |. 
Int. guar. by W. Chicago St. RR. Co. * People краш Бу. 5 tra. cert. g. 48 5,595,210 1900/3 ^7 102 
в. assenger Ry. .. Ist mtg.5a.| 200. 2 &J. |; 
Cincinnati, O. Philadelphia Trae, Co... Goll tr. sl T 1,300 000 1018 900 Td F. AX 104 
T M rteent 15th St. Ry........ lst mtg. 78. 100, 903 A. ko 
Date a Quotation — June 27, 1898. Union Passenger Ry..... dem ni M nas м 500,000 999900 1911 A; & O. . 
Oin. New. & Cov.St. Ry. Ist Con. mig. g. 58 8,000,000 | 2,500,000 1922 J. & J. 4Union Traction Co... . Col tr. 48. 29,785,000 29, 724,876 145 A. & 0O. 
Mt. Adams & Eden P'k In. Ist mig. бв. 46,000 46,000 1900 A. & O. West End Passenger Ry. ... Ist mig. 7a] ... EU MP T 
Mt. Adams & Eden P'k In. . . Ist mtg. 68. 100,000 100,000 [1905 A. & О. West Phila. Pass. Ry......... lst mtg. g. ба. 250,000 246,000 1906 A. & О. | 1154 
Mt. Adams & Eden P'k Inc. Oons. mtg. 5s 531. C0 531,000 1906 М. & 8. West. Phila. Pass. Ry............ mtg. бз.) 750,000 750,000 1926 M. & N | 116 
Во. Ооу. & Oin. St. Ry........ Ist mtg. 68.) 250,000 250,000 1912 M. & 8. 2 The trust certificates were issued to | 
iSo. Ооу. & Cin. St. Ry....... 2d mtg.68.| 400,000 400,000 |1982; J. & J. pay for the shares of the Electric and 
f Assumed by the Otncin. St. Ry. Co. People’s Traction lines purchased, 
($250,000 reserved to retire Ist mtg. bds. 
Cleveland. о , Pittsburg, Pa. 
| E Date of Quotation— June 27 1898. 
Date of 5 une 27. 1898. Birmingham, Knox & Allentown......68.| 500,000 | 500,060 100 bf. & S. . 
a Brooklyn Stree . Co......18$ mig. ва. 600, M. 48. Central Traction Co.. . e. 18$ mtg. 58 875,000 875,000 |1930 J. K. J | ees 
Cin. New't & Ооу. St. Ry. Cons. mtg. 5s. оос 2 599800 | J Pig Citizens’ Traction Co............. Int BE 58. 1,250,000 | 1,250,000 1927 A. &O0. | ++: 
Oleveland City Cable N mtg. 58. 2,000,000 | 2,000,000 1909 J. & J. Duquesne Traction Co......... lat mig. 58. 1,500,000 | 1,500,000 10 J. & J. 109 
tCleveland Electric Ry. Co. Ist mtg. g. 5в.| 8,500,000 | 1,249,000 1918 M. & 8. *Fed'l St. & Pleas. Val. Jack's Run.....58 50,000 50.000 1913 J. & J. 
Columbus (O.) Cent. Ry. . . Ist mtg. g.5&.| 1,500,000 | 1.500.000 1918. M. & N. Fed’! St. & Pleasant Valley.. . .. Cons. 58. 1,250,000 1, 20.000 19 ½ J. & J. TE 
a East Cleveland RRR... let mtg. 58. 1,000,000 | 1,000,000 1910 M. & S. Millvale, Etna & Sharpsburg. 8. 750.000 750.000 19-3 M, & N. 105 
Еч. Wayne (Ind.) Elec. Ry. Ist mtg. g. 68. 600, 000 eee. 1922 M. & N. Pittsburg, Crafton & Mansfleld 58. 250,000 250,000 194 J. & J. 106 
Lorain (O.) Street Ry........18t mtg. 68. 200,000 200.000 1915 J. & J. Pittsburg Traction Со............ lat mtg. 5s. 750,000 750,000 1927 A, & О. | e 
tSt. Ky. Oo., Grand Rapids...Jst mtg. 58.| 600,000 600,000 1912 J. & D. Pittsburg & Birmingham.. . Ist mtg. 58. 1,500,000 | 1,500,000 1925 M.AN, |e 

181,900,000 іп escrow to retire bonds of ; Pittsburg & West End......... Ist mtg. 58. 500.000 500,000 1922 J. & J. gu 
absorbed companies, marked а. *Pg'h., Allegh. & Manch. . . Gen. mtg. 58. 1,500,000 1 400,000 1920 A. & О, HD 112 А 

tInterest guar. by Cons. St. Ky, Oo. ee I cate N no бабе пега TRU 58. 2,500.000 2,000,000 1315 J. & D. TE Sers 

Detroit, Mich. Zub. Rapid Transit way Со..........бе. 500,000 M. & 8, Hen 
Date of Quotation —J une 27, 1898. Providence R. I. 
Detroit Citizens’ St. Ry.....18t cons. ба. 7,000, а Date ton— 
i Waving = Bolle Isle Ry.. Jet mtg. ба. 200.000 577900 же 75 4 9: of Quotat June 27,1898, 
The Detroit RN... . Ist mtg. 5s.| 1,800,000 | 1,800,000 11925! J.&D Newport Street Ry.................Coupon 5s 50,000 000 11910 J. & D 
1,150,000 1n escrow to retire bondsof i i United Trac. & Elec. Co.....18$ mig. 9,000,000 30. r A е, E РИА 
Pu Ону Ку. and Grand River St. Ry. кает 8,247,000 |1988 М. & 8, | 105 167 
New Haven Conn. St. Louis. 
Date of Quotation—June 27, 1898, Date of Quotation—June 27, 1898, 
New Haven St. Ry.........18$ mtg. g. бв. 600,000 600,000 |1918| М. & 8, Baden & St. Louis RR... . 18$ mtg. 5a. 250.00€ 250.000 1918 J. & J 100 101 
New Haven (Edgewood Div.)1stmtg.5s | 250,000 250,000 1914 Т. & D. Cans Ave. & Fair Gda, Ry. . . lat mtg, N. 2.000.000 | 1.901,000 1912 J. A J. 102 | 104 
Winchester Avenue RR. . . Iot mtg. g. 64. 600,000 500,000 [1912 M. & N. Oitisens’ Railway Оо............. ий még. бе| 3,000,000 | 1,500,000 10| J. & J | 107 108 
Winebester Avenue KK....Deben, g.8-,' — 100.090 94,000 M. & B, tOomp. Hts., Un. De. & Mer, Ter.- 121 ба 1,800,000 | 1,000,000 1918 J. & J. III 118 
"With interest. "Unlisted. * With interes. 
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PASSENGER RAILWAY. 
Amoant. 


NAME. 


St. Louis. 
Date о) Quotation— June 27.1898 


181,000,000 in escrow to retire 1st and 
d mtg. bds. 
{#800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
{5760,00 іп escrow to retire bonds of 
0. C. St. RR. Co. 
4 887,000 In treasury. 
11559900 res' ved to redeem prior liens. 
8620, 000 in escrow, 


Fourth St. & Arsenal St. Ry. Ist mtg. 6s.| 280, 000 
Jefferson Avenue Ry...........18$ mtg. бе. 400,000 
Lindel] Ry. Co. 5. Ist mig. беј 1,500,000 
Missouri RR. Oo I, O00, 000 
Mound City RR. Oo.............. Ist mig. ба. 100, 000 
соріе'а RR. Co. . . 4 18$ mtg. 68. 125,000 
[People's RR. Oo.................... 2d mtg. 78. 75.000 
People's RR. Co................ Cons. mtg. 6s.| 1,000,000 
St. Louis & E. St. L. Electric. Iat mtg. 6». 75, 000 
St. Louis RR. Co. n Ist mtg. 58. 2,000,000 
232. Louis & Sub. Ry......... Ist mtg. g. 58. 2,000,000 
St. Louis & Sub. Hy................ Income 5s. 800,000 
ttSouthern Electric Ry....Cons. mtg. бв. 500,000 
Taylor Avenue St. By...... lat mtg. g. ба. 500,000 
nion Depot RR. Co. . Ist cons, mtg. 6s.| 1,091,000 
Union Depot RR. Oo......... Cons. mtg. 68. 8.500,000 
[Controlled by St. Louis RR. Oo. 
Controlled by Union Depot RE. Oo. 
{Controlled by Lindell BR. Co. 
$200,000 in escrow to retire lst & 2d 
m'g. 
2$600,000 in escrow. 
B 8200, 000 1n escrow to retire Ist mtg. 
оа 3. 
San Franeisco Cal. 
Date of Quotation— June, 1898. 
California St. Cable RR. Ist mtg. g. ба.) 1,000,000 
tFerries & Cliff House Ry. .. Ist mtg. 6s.) 650,000 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 
Market St. Cable Ry. Со.....186 mtg. g. 64.| 8,000,000 
{Metropolitan Ву. Оо................. Ist mtg.) 200, 
tOmnibus Cable Co...............18t mtg. 68. 2,000,000 
Park & Cliff House RR... Ist mtg. 68. 850,000 
t Park & Ocean RH................18& mtg. бв. 250,000 
Powell St. Ry. . Ist mtg. 68. 700, 000 
Sutter St. Ry. Oo............... Ist mtg. g. бв.) 1,000,000 
{Controlled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation—June 27. 1898. 
Belt: Ry. M o ssices C mtg 58 500,000 
Columbia R . mtg. 68 500,000 
Eckington & Soldiers’ Hom ^. mtg. 6s 200,000 
Metropolitan RR. Co. . Coll tr. cons. 68. 500,000 
1850,000 in escrow to retire lst mig. bds. 
Miscellaneous. 
Date of Quotation—Juue T. 1898. 
Bridgeport Traction OO. . .... Ist mtg. 58.| 2 000 ооо 
Buffalo (N. Y.) Ry. Со...... Cons. mtg. ба. 5,000,000 
f Citizens’ St. R. (Ind’ polis). Ist cong. m. 58 4 000, 000 
Crosstown St. Ry. (Buffalo). Ist. mtg. 58. 8,000,000 
Columbus (O.) St. Ry. Ist cons. g. 58. 8,000,000 
Jonsolidated Traction (N. Ј.). Ist mtg.58| 15,000,000 
Crosst'n St. Ry. (Colu's, O.). Ist mtg. g. 55 2,000,000 
Denver City Cable Ry........ Ist mtg. g. 68.| 4,000,000 
Denver Con. Tram’y Co.. - Con. m. g.58.| 4,000,000 
Louisville (Ky.) Ry...1st cons. mtg. g.5s.| 6,000,000 
Minneapolis St. Ry..lst cons. mtg. g. 58) 5,000,000 
AM Hudson Co. Ry. (N. J.). Cons. intg. 58) 8,000,000 
No. Hudson Co. Ry. (N. J.) . . 2d mtg. 5a. 550,000 
No. Hudson Co. Ry. (N. J.)) Deb. 68. 500,000 
Paterson (N. J.) Ry.......Oons. mtg. g. 68. 1,250,000 
Rcchester (N. Y.) Ry............ Ist mtg. бв.| 8,000,000 
St. Paul City Ry. .. . Cons. g. 58.| 5,500,000 
St. Paul City Ry......... TE Deb. &. 68. 1,000,000 


700,000 


8888 


- 


EE 888885 
88888888 
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38888 


pat ра 
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1,683,000 
8,543,000 
8,000,000 
2,366,000 
2,261,000 
18,965,000 
572,000 
8,800,000 
922,000 
4,931,000 


1,050,000/1919 
2,378,000/1928 

550,000 | 1928 

439,000 1902 
1,000,000 1931 
2,000,000} 1980 
4,299,000 |1937 
1,000,000 |1900 


Interest 


ee, 
жарайд: Issued. Due] periods. 
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Bid. Asked. 
97 100 
100 102 
106 107 
106 107 
102 104 
98 101 
97% | 100 
100 101 
10014 101% 
100 102 
60 64 
118 115 
110 111 
103 104 
118 114 
118 er 
Pyare 117 
ЕВ 102 
127 | 129% 
127% 130 
losh,| ...... 
110 115 
11755. 120 
109%| 110 
45 $e. 
118 e 
95 100 
11774 119% 
100 105 
109 111 
79 80 
107 109 
95 100 
104 | 104% 
96 98 
70 78 
110% 111 
89 93 
100 104 
90 | ...... 
1 
107 | 108% 
984 
89 92 
85 9256 
* With int' rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date ој Quotation—June 27, 1898. 


Edison Elec. Illuminating Oo., Boston.. 2,026,000 е Quar 156 chee 
General Electric Co., gold coup, deb. 59..| 10,000,000 | 8,750,000 |1922] ......... 108 
Pittsburg, PA. 
Date of Quotation — June 27, 1898 
Allegheny County Light Co....... es... DB. 500,000 |  ...... 1911| J. & J. 105 | ...... 
Allegheny City Electric Light............ 48. 260,000 eee 1918 A. &О. |...... | ...... 
Westinghouse Elec. & Mfg. Со..Зсгір бв. 195,570 |  ...... . M. & S sirata 
Miscellaneous.—(June 27,1898.)! 
Е lison El. Illg. Оо. (N. York) Ist m. 5s..| 4,812,000 4,812,000 |1910 110 
Edison El. Illg. Co. (N. Y.) con. m. g. 5в.| 15,000,000 2,156,000 |1993| ...... 117% | ...... 
Edison Elec. Пі. Oo. ET Ире 2,500,000 1,500,000 |1940|  ......... 111 eue 
&dison Electric Light (Philadelphia) .. 2,000,000 e ales 108 | ..... 
Edison Illg. Co. (St. Louis) 4,000,000 | ...... 19280 F. & A 60 61 
Mo. Elec. Lt. Co. ie Louis)...1st mtg. бэ. 500,000 e 1909| A. & O. | ...... € 
Mo. Elec. Lt. Co. (St. Louis)...2d otg, 68. 600,000 |  ......... 1921 Q / r. [| ..... 
United Elec. Light & Power Oo(N. V.) .. 5,000,000 PECES О ecesas 75 90 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation—June 27, 1898. 
American Bell Telephone... .. . . . . 78. 1898 F. & A. 100 
Northwestern Telegraph Co n 78. 000000009 TTC m "TEPEX ce CL o9 
N. v. & N. J. Telep & Telg Oo. gen.mtg.5s 8 de РОТОР РР Ajax ad 108 | ..... 
Chesapeake & Potomac Teleph. Oo.. .бв. — n . 1911 J. & D.] 1065 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date ој Quotation— June 27, 1898. 
American Electric Heating..... oo... DB. 600,000 | 600,000 ery 16 19 
Armington & Sims Eng. Oo...................- — e |: PM S RSEN 25 
*g Arney & Smith Сат e e 000000000 0060 е 8 1942 J. & J. 06 100 
Oat borundum Mfg. OO. eae o „„ овое 9694900506 1904 M. & 8. eee LEEK 3 
um Len add geen. — 9999 9 9 


Worthington Pump Co. . . 20000. 
*Unlisted 4 the 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 114(9118c.; Lake, 1110120 
casting, 118 Olli. 

The Consolidated Car Heating Company, Albany, N. Y., has declared the regu 
lar semi-annual dividend of 14 per cent., payable August 15. 


Work is being pushed on the Rockaway Beach branch of the Brooklyn elevated 
road and the line is expected to be in operation by July 15. 


At a meeting of the directors of the Consolidated Railway Company in Baltimore 
2n the 23d inst. а semi-annual dividend of 2 per cent., payable July 15, was de- 
clared. 


The Philadelphia & West Chester Traction Company will meet on August 23 to 
vote on a proposition increasing its indebteduess from $60,000 to $400,000 by the 
creation of а mortgage. 


The directors of the Metropolitan Street Railway, New York, have declared a 
dividend of 11 per cent. on the stock of that company, payable July 15. Books 
closed June 27. 


The directors of the Westinghouse Electric & Manufacturing Company have de. 
clared a quarterly dividend of 11 per cent. upon the preferred stock of the company, 
payable July 1 to stockholders of record. "Transfer books will reopen July 2. 


The Edison Electric Illuminating Company of Brooklyn, N. Y., reporta for 
May: Gross earnings, $67,901, increase over same month in 1897, $1,817; net, $29,- 
467, increase $1,673; five months, gross, $373,270, increase $18,907; net, $172,551, in- 
crease $6,207. 

The Financial Chronicle" says: The report that the Chicago City Railway 
Company will issue $2,000,000 of new stock to defray the cost of the $950,000 Gen- 
eral Electric Railway and other expenditures, is officially denied, but there is a 
disposition to look upon the denials as more or less technical.’ " 


The injunction proceedings brought in the United States Circuit Court at Chi- 
cago by Charles A. Bates, to prevent the General Electric Railway Company and 
Lucius Clark aud others from disposing of 20,000 shares of stock in the company 
which Bates claimed were his property have been dismissed by Judge Grosscup. 


The Boston ''Journal"' states that a majority of the General Electric Com- 
pany's preferred stockholders are reported to have assented to the committee's plan 
for the remedying of the capital impairment. It does not state what the commit- 
tee’s plan is. The Globe" states that exclusive of 100 stockholders the stock is 
divided into very small lots. 


The '' Daily Philadelphia Stock holder’’ has evidently felt some of the quicken- 
ing etlects of the war. It has lately appeared in an entirely new dress and made im- 
provements in its various departments that place it on а par with the best daily 
financial newspapers published in tbis country. We congratulate our contemporary 
on these tokens of appreciatiou and prosperity. 


The directors of the Metiopolitan Street Railway Company, New York, have de- 
cided upon an increase of the capital stock of the company to $40,000,000 by an ad- 
diuonal issue of $10,000,000. Of the proceeds of the new stock $6,000,000 will be used 
in the retirement of outstanding debentures aud the balance will be expended in the 
change of motive power on the Sixth and Eighth avenue lines by the substitution of 
the underground electric trolley for horse power. 


“ By clever detective work," says the Philadelphia Times,“ what is said 
to be an organized band among conductors to defraud the Consolidated Traction 
Company of Pittsburg has been unearthed. A large number are supposed to be im- 
plicated in the conspiracy and numerous arrests are expected. Conductors William 
J. Flower and William M. Lasdusky have already been arrested, and the latter 
made а confession implicating anumber of his associates. The scheme to defraud, 
it is said, was worked at transfer stations in this way: A car coming to the station 
with twenty passengers would have probably five trausfers. The conductor would 
slip his confederate teu transfer slips, which would be turned into the company as 
cash. The proceeds of the day's stealings were divided later. The company officials 
claim that thousands of dollars have been taken from them in this way, and they 
believe similar schemes are being worked in other cities.’’ 


A special to the New York '' Commercial," dated Philadelphia, June 24, states 
as follows: Charles H. Schermerhorn, when asked to-day about his purpose in 
incorporating the Overland Telegraph Company, said that it was the intention of 
the incorporators to introduce a new system of telegraphy which would revolution- 
ize the business. He also stated that he was not prepared yet to disclose to the pub- 
lic the secrets of the new system. Mr. Sche:merhorn, who seems to be the leading 
spirit of the new company, issecretary of the Niagara Miniug & Smelting Company. 
Gilbert Palen, another incorporator, isa physician who is interested financially in 
some of Mr. Schermerhorn’s enterprises. Samuel B. Schrach is a dealer in under 
takers' supplies, and J. A. Longstreet is a salesman." 


Ат order approving a new or modified contract made between Bridge Commis: 
sioner John L. Shea and Frederick Uhlmann, receiver of the Brooklyn Elevated 
Railroad Company, and which turns over the tracks of the bridge 1ailroad to the 
use of the elevated company, to be operated under the supervision of the Bridge 
Commissioner, was signed by Justice Maddox in the Supreme Court in Brooklyn on 
Monday last. All the parties to the action consented to this course. But one 
fare is to be charged for passage over the bridge and to any point in Brooklyn. If 
there should be a loss in the operation of the local railroad it shall be assumed by 
the L” companies. The L“ roads must furnish their own motive power, a8 
well as that of tbe local railroad, and defray all expenses, including repairs. If there 
is a profit, the city is to receive 5 per cent. of all profits amounting to $10,000 or up: 
ward in а graded scale, reaching 25 per cent. on $150,000 or over. For the additional 
use of the railroad track an annual rental of $20,306.28 is to be paid. Ten cents per 
сат is to be paid by the company for each round trip. This revenue shall not fall 
below $250 а day. 


In the Supreme Court on the 22d inst. Justice Bischoff vacated the temporary 
injunction obtained by James J. Phelan, a shareholder in the Municipal Electric 
Light Company of Brooklyn, N. V., restraining the Edison Electric Illuminating 
Company of Brooklyn from carrying out the agreement made with the majority o 
the stock holders of the Municipal Company to purchase the shares of these stock- 
holders. After the decision was handed down the Municipal Electric Light Com- 
pany issued a circular giving the terms of the sale of its stock to the Edison Electric 
Illuminating Company. The Edison Company is to give the Municipal Company 
stockholders either cash or new consolidated mortgage bonds, 200 per cent. of the par 
value of their stock. In addition, the Edison Company is to deposit $250,000 of the new 
bonds to be used in defraying all the debts and obligations of the Municipal Com. 
pany. When such debts are paid, whatever amount is left over is to be divided 
among the stockholders of the Municipal Company. The circular estimates that 
this amount will be about 10 per cent. on the stock. The Municipal stock holders 
are also to receive the July dividend of 21 per cent. on their stock. The new con- 
solidated mortgage bonds of the Edison Company will be secured by a first lien on 
the stock of the Municipal Company to be purchased, and by & general mortgage on 
the property of the Edison Company, subject to the present first mortgage, which 
can be paid up in 1900 at 110. When that is done the consolidated mortgage will be 
a first lien upon all the company's property. The Municipal Company stock holders 
are requested to deposit their stock with the Manufacturers’ Trust Company: In 
case the deal is not completed by August 1 stockholders will be entitled totbe return 
of their stock, together with a pro rata share of the $15,000 deposited by the Edison 
Company, after deducting the expenses incurred by the stockholders' committee, 
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NEW YORK, JULY 6, 1898. 


EDITORIAL NOTES. 


The export trade of the United 

The States is undergoing а tranrfor- 
United States mation which promises to infla- 
Export Trade, ence the whole economic future 
of the oountry. Ан is well 

known, this country has reached the foremost rank 
among the industrial nations. For a number of 
years its position as the greatest producer of manu- 
factures bas been undisputed, but absorbed with its 
own internal development, and satisfied for the time 
being with the enormous home market of some 
70,000,000 of people, it has until recently devoted 
but little concerted effort to the sale of its manufao- 
fures and machivery outside of its borders. Re- 
cently, however, the fact has become more and more 
apparené that the output of the United States manu- 
facturers, developed by the remarkable inventive 
genius and industrial skill of our people with a 
rapidity which has exoited attention throaghout 
the yreat centers of manufacturing activity in 
Europe, bas reached a point of large excess above 
the demands of home consumption. Under these 
circumstances it is not surprising that our manufao- 
turers are looking to other countries for their 
markets, and especially is this the cas: among man- 
ufaoturers of machinery and electrical apparatus. 
The conditions of export trade are therefore now 
being studied by every manufacturer who is oon- 
fronted by the problem of finding new outlets for his 
prodacts. Many lines of manufacture, and espeoíally 
А оегісар eleotiical apparatus, have already been in- 
troduced into European countries of long-established 
pre-eminence, and are finding ready sale in competi- 
tion with their own bome products. This apparent 
phenomenon is readily explained, the reasons being 
the comparative cheapness of United States mauu- 
factures notwithstanding the higher rates for labor, 
and owing to the superior producing capacity of the 
American workman with the aid of improved labor- 
Saving machinery. As the above results have been 
achieved with comparatively little effort, it is only 
fair to assume that wish intelligent and systema- 
tized action on the part of the manufacturers and 
exportersin this country, aided as far as practicable 
by our diplomatin and consular representatives 
abroad, the Uuited States has unfolded to it in 
regions as yet unopened to the full activity of oom- 
merce, possibilities of commercial expansion limite d 
only by the use made of them. 1% is gratifying to 
observe that the business community of the United 
States seems already to have learned the siguifloauoe 
of our industrial opportunity. The fact is demon- 
strated by the great increase in the volume of corre- 
spondence with the State Department in Wasbing- 


ton of business houses, organizations and individuals 
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ih ougbont the country, mab ing inquiry as to possi- 
ble markets for a variety of products. The State 
Department is devoting all ita energies to the effort 
to satisfy the growing demand for information. For 
the next fiscal year, во we are informed, Congress 
has made provision for enabling the State Depart- 
ment to supplement the mail reports of consuls with 
cablegrams, notifying it immediately of any im- 
portans commercial or industrial events. 

In the South American countries especially, dur- 
ing the last few years, a demand bas arisen for 
electrical machinery, and this has mostly been sup- 
plied by goods of American manufacture. But not 
only in South America are these openings to be 
sought. The far East, and particularly China, pre- 
senta equal opportunities, which however are being 
fought bard for by European countries. China has a 
population of 400,000,000, and its foreign commeroe 
amounts at present to about $200,000,000 aonually. 
Of this in 1896 Great Britain obtained about two- 
thirds, Japan one-eleventh and the United States 
one-twelfsh. Our manufactured goods are already 
very popular in China, and it should soon become a 
vast field for enterprise. A New York Chamber of 
Commerce report already calls attention to an increase 
in our export trade to China of from $8,117,059 in 
1893 to $17,978,065 in 1897, there being however 
bus $5,833 worth of electrical apparatus exported to 
tbat country from the United States dul ing tbe last 
fiscal year. From the above figures it will readily 
be seen $һа% although China purohases yearly a fair 
amount of American productions, eleotrical appar- 
atus is as yet in little demand. With the new and 
more modern methods which are gradually being in- 
troduced into that thickly populated country, the 
demand for electrical maobinery will assuredly go on 
Steadily increasing until ultimately an extensive 
and profitable market will be created. 


хх * 


At Como, the birthplace of 
The Como Alexander Volta, it is proposed 
International to hold an International Exbibi- 
Exhibition of tion of Eleotricity from May 15 
Electricity. to October 15, 1899, on the ocoa- 
sion of the centenary of the eleo- 
trio pile. 1% was thought that shis would prove a 
most appropriate way of bonoring tha memory of 
the departed scientist and would at the same time 
afford an excellent opportunity of reviewing the his- 
tory of a century in the vast field of eleotricity. A 
oougress of electricians ready to present the most 
recent advances of the science and its applications 
will be ite principal feature. 
The exhibits will ba divided into thirteen clases, 
which include a olass of honor, consisting of Volta’s 
discovery illustrated by his apparatus, bibliography, 


manuscripts, autographs, portraiis, medals and per- 
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sonal objects. The other exhibits will comprise 
documents, publications and manuscripts, models 
and apparatus for didactic use, batteries and accu- 
mulators, steam boilers and engines, dynamos of 
every description, electric conductors, including 
aerial, subterranean and submarine, incandescent 
and aro lamps, the application of electricity to 
tractive power, electricity in telegraphy and te- 
lephony, electro-metallurgy, including electric appli- 
cations in mining and military operations, eleo- 
tricity in therapeutics, and various other applica- 
tions of the electric current. No efforts are being 
spared by those baving charge of the proposed Exhi- 
bition to make it a success, and undoubtedly the in - 
Vitation to exhibit will be met with a hearty re- 
sponse by the manufacturers of electrica] apparatus 
іп many countries. Tbe occasion would certainly 
seem important enough to warrant the hearty sup- 
port of electricians from all over the world, marking 
as it does the anniversary of an invention which was 
the first step in the practical application of the eleo- 
trio current. All announcements of intention to ex- 
hibit should reach tbe committee having the matter 
in obarge not later than October 31. 


K K X 
Roentgen Rays A short time ago in England 


in Warfare. a lecture was delivered before 
the Royal United Service In- 
stitution by Surgeon-Major Beevor, entitled 


„Working of the Roentgen Hay in Warfare,“ 
which in view of our extensive military operations 
in Caba is particularly interesting and timely. The 
lecture was based on the result of experiences gained 
with the X-ray apparatus during a recent frontier 
expedition in Indis. The lecturer stated at the out- 
set that his object was to give the resulte of the em- 
ployment of the Roentgen rays in military surgery 
and to mention certain modifications in the con- 
struction of the appliances for generating the X-ray 
which had suggested themselves to him after work- 
ing among the wounded on the field of battle and its 
adjacent hospitals. During the course of the lecture 
many cases of interest from the campaign were shown 
by means of magic-lantern slides thrown upon а 
screen, These consisted of bullet wounds sustained 
by officers and men, injuring bones, joints and in- 
ternal organs, which batiled the skill of surgeons to 
asceitain their exact extent and which but for the 
application of the X-rays, во it was claimed, must 
bave resulted in amputation and probable loss of 
life. The pictures shown inoluded all manner of 
wounds. The most remarkable results obtained by 
the use of Roentgen rays were probably in the cases 
of a bullet imbedded in the backbone of one man, 
in the hip of another and in the heel of athird. In 
each of tbe cases referred to the bullets were success- 
fully removed by aid of the rays, the men subse- 
quently rejoining their respective regiments at the 
front. Great stress was laid by the speaker on the 
desirability of having all the apparatus for military 
work as simple in construction as possible, thus 
readily enabling the defects of wear and tear to be 
renovated. 

As regards the most desirable means of transport- 
ing the apparatus, it was pointed out that it was not 
only possible but easy to have an X-ray outfit work- 

ing at the front; that the cases exhibited were in- 
disputable proof that even in savage warfare the 
X-ray could be brought thoroughly under control 
and in many cases alleviate an immense amount of 
human suffering. A most important point referred 
to by the lecturer was, that after trying every kind of 
transport in India—mules, camels, wheeled vehicles, 
eto. be came to the conclusion that by far the safest 
and moet satisfactory was human transport. Asthe 
portable apparatus did not exceed 80 to 100 pounds 
in weight, it was found that two men were all that 
were required, witb a reserve of two more with re- 
serve equipments. A bamboo pole or stee) pipe 
some six feet in length was what be found the best 
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thing from which to suspend the boxes. This 
method of transport is said to have proven eminently 
satisfactory in spite of the extremely uneven nature 
of the country. 

The campaign which the United States is at 
present carrying on in Cuba is also through a 
country extremely difficult to penetrate, but if a 
military X-ray outfit could be so successfully trans- 
ported and proved such a boon in India, there 
would seem to be no reason why our armies sbould 
not also be provided witb apparatus of this nature. 
A short time ago there was some talk of so doing, 
but whether any decided steps bave as yet been 
taken in the roatter we are unable to вау. If noth- 
ing has as yet been done, the question of providing 
X-ray outfits should be taken up at once by the 
proper authorities with a view to giving our 
wounded soldiers the benefit of this means of allevi- 
ating their sufferings. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


THE New York News Bureau of the Ist inst. says: 
The direotors of the General Electrin Company 
held a meeting to-day and took action on the prop- 
Osition to reduce the common and preferred stock of 
the company 40 per cent. to correct the impairment 
of the capital. The oflicers refuse to make any 
statement at the present time, but it is understood 
that a special meeting of the stookholders will be 
held on or about August 11, to ratify the action of 
the directors. The notice filed witb the Secretary 
of the Stock Exonange that the books of the company 
will be closed from July 11 to August 11 gives no 
reason for the closing, but it is understood to be in 
order to allow stockholders to qualify for the meet- 
ing of ratification." 


ж K + 


IN Turin the other day, according to Il Osserva- 
tore Romano, а photograph by eleotric light was taken 
of the Holy Shroud, which gave an admirable repro- 
duction of the body of Christ. The Holy Shroud was 
recently exposed to veneration, and King Humbert, 
who is its hereditary guardian, at first hesitated to 
give aut'ority to have it photographed lest the 
photographs should be speculated in. However, His 
Majesty at length gave the necessary permission to 
Signor Secundo Pia, a lawyer and member of the 
Committee on Sacred Art, who bad offered to photo- 
graph the Holy Shroud at his own expense. Signor 
Pia prepared his plates according to a special method, 
rendering them sensitive to the yellowish tint of the 
Holy Shroud by means of powerful electric reflect- 
ors. ''Formerly," says the Osserratore, ‘‘the ap- 
pearance of the Holy Shroud gave an idea of the 
contour rather than the facial lineaments and body 
of Christ. On the other hand the photographs, on 
being developed, showed a perfect representation of 
the face, hands and limbs of Christ, the general effect 
being that of a photograph of Christ and not of his 
shroud.”’ 


* & + 


THE Fourth was electrically celebrated in New 
York and vicinity by a fierce thunderstorm accom- 
panied by drenching showers. Off to the southeast 
of the city the sky was frequently gashed by great 
fissures of light that extended from the zenith to the 
horizon and almost blinded the speotator by its in- 
tense brilliance. It was an imposing electrical dis- 
play and showed what enormons stores of the subtle 
flaid are held aloft in reserve for future utilization 
when man shall have learned how to bring them 
under control. 


х х * 
A NEW electric clock has recently made ita ap- 


pearance which it is claimed overcomes all diffioul- 
ties which have existed in timepieces of this desorip- 
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tion in the past, The movement is said to be ex- 
tremely simple, consisting of an electromagnet and 
its armature so arranged as to give occasional im 
pulses to the pendulum whenever au automatio 
switch closes the battery circuit. These impulses 
ocour at irregular intervals, their frequency varying 
with the variations in the strength of the current. 
As the battery weakens, impulses were more fie- 
quent, and berein lies the secret of the successful 
adaptation of electricity to timekeeping. In a re- 
cent trial by the United States Government of one 
of these clooks, at the end of sixty days the timepiece 
had varied less than sixty seconds. 


ж + + 


IN a tbunderetorm on June 28 a bolt of lightning 


struck the switchboard at Fort Washington which 
controls the mines in the Potomac River, exploding 
three mines and seriously damaging the system of 
electrica] connections. This is probably tke first 
occurrence of the kind on record, and emphasizes 
the need of having suitable lightning protectora on 
buildings and switchboards controlling submarine 
mines. In this instance, although several vessels 
had just passed over the mines that were exploded, 
no serious damage resulted. 


4 3€ + 


THE New York Sun is responsible for the follow- 
ing instructive aneodote: 

The observant Jerseyman and a friend of his were 
standing out of doors chatting the other evening when 
they were startled by a sharp flash of lightning in the 
western sky. 

“ We're going to have а shower," said the Jerseyman. 
They listened for an answering pea) of thunder, but as 
none was heard the friend aid: 

"I guess not; that is only heat lightning." 

There is never any lightning without rain," said the 
Jerseyman. ''My father made that discovery when he 
wasa telegraph operator. That was in the early years of 
telegraphy, nearly fifty years ago. In those days there 
was no such thing know n as reading by sound and ali the 
operators used recording instruments. The crudeness of 
the instruments in those days made it very difficult to 
operate the lines except under the best circumstances, and 
utterly impossible, even with careful adjustment, when 
there were electrical storms. 

My father began experimenting to overcome this diffi- 
culty, and at last he made a self-adjusting relay magnet 
which would not only work on any line, long or short, 
without any manual adjustment, but it would also work 
just as well when the line wire was overcharged by aerial 
e lectricity, and the working of the key merely made sligh 
differences in the amount of current on the line. At these 
times he could receive messages from any one on the line, 
although they could not get messages from him, as they 
had only the ordinary relay magnets. 

His ability to take messages under such circumstances 
soon became known all along the line. His office was at 
Perth Amboy, N. J. One day it occurred to him to Inquire 
into this question of heat lightning. and, seeing a storm 
away off in the west, he telegraphed along the line asking 
all the oftices where the storm was. Не got auswers from 
all the offices up to that which was cut off by the presence 
of the storm, and then requested each office between to 
tell bim when tbe storm arrived there. Зо as the storm 
moved he got a history of it. 

„This he repeated many times, and by means of quet 
tioning along the line afterwards also made sure that there 
was al ways rain falling where the lightning was central 
every time the flashes were visible to him, although no 
rain might fall at Perth Amboy for days or weeks.” 


x * я 

OUR contemporary the London Electrical Engineer, 
with its usual dyspeptic fondness for deorying every- 
thing that is not of English origin, says: The 
Americans cannot resist the Barnum inflaence 
in their exhibitions. So at the electrical exhibition 
in New York an electric wedding has been used as а 
means of advertisement. The unfortunate bride and 
bridegroom were married for the good of the show 
(we trust for their own good also) in the Moore 
Chapel. The vacuum tubes designed by Mr. Mao- 
farlane Moore provided the light; the organ was 
driven electrically, and phonographs sang the hymns. 
Electric carriages were, of course, provided for the 
couple in question. An electric execution should be 
the next attraction, with a Spanish spy 38 
viotim.? 
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is very carefully worked out and absolutely inter- 
changeable, and it is without question, when cables 
are used for the feeders, the most complete, the 
most easily operated and most permanent under- 
ground system yet devised for the distribution of 


з Paper read before the National Electric I.ight Associa- 
tion at its Twenty-first Convention, Chicago, III., June 7, 
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fully and efficiently employed at tbe period of maxi- 
mum load, and the amount of idle or uneconomi- 
cally employed investment is reduced to a minimum. 

To illustrate the comparative acouracy of regula- 
tion obtainable in an interconnected direct-current 
system, apd in the ordinary type of independent 
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Б GENERAL DISTRIBUTION FROM СЕМ. electricity for large cities using а direot ourrent sys- —oirouit alternating-current ‘system, let us refer to 
Лон ay TRAL STATIONS BY DIRECT CUR- tem of 500 volta and under. With this system the the pressure charts shown herewith. 
«хм s. RENTS.* customers are almost absolutely certain to have con- If the engineer designing л system employing al- 
ыа tinuous service, as they are fed from two points un- ternate current in the distribution {expects to ob- 
LI BE LOUIS A; FERGUBON, der ordinary conditions, and should the main lin tain first-olass press ire regulation he must follow 
[et um Chicago: their block burn out it is nearly always possible for those lines laid down by the engineers who bave de- 
Of the erra ( Concluded from page 389.) . the company to feed the customers from onejorTan- 
wer Don n Municipal legislation in all large cities requires, other junotion box, The method of coupling affords 
1 and very justly so, that the wires for the distribu- — perfeot house to house system of distribution, and 
ping, h yp tion of electricity for lighting and power purposes renders the placing of services a very easy and sim- 
emet da should be laid underground. The Edison com- ple matter. The system is very easily laid down, 
FS be br panies throughout the country use а standard system and its maintenance compares favorably with other 
ö of underground, the mains and feeders consisting of methods of distribution. 
japanned iron pipe in which are three solid copper The maintenance of good pressure regulation at 
wires or rods insulated from each other and from the oustomer's meter is very muoh more easily X 
olt d gita the iron pipe by an asphaltum compound. These effeoted with an interconnected direct-ourrent distri- “38 
мдш pipes or tubes, as they are commonly called, are pojion such as bas been desoribed than with the or- 85 
aver, ern 20 feet in length, the copper oonduotors projecting dinary alternating - ourrent central station system, К, 
е ide send three inches on each end, making the total length of auch as has been exploited in this country. Qn 
obably the :s each pipe 263 feet. | Owing to the parallel operating of direot-current 
and mra The copper conduotore are connected together by dynamos and distribution systems the fluctuations 
g pena meana of a flexible coupling, composed ofa standard in the pressure, due to change over from one ma- 
ling sucus copper cable about eight inches in length, having chine to another, so prevalent in the ordinary 
rn mei copper terminals on either end, and which are pro- American alternating-current central statiou, and. so 
were expats vided with а circular өре ning of such diameter аа annoying to customers, are eliminated, and a oare- 
will permit the reception of the copper conductor of fully operated direot-ourrent central station should 88 iun 5 
the tube. The copper terminal is heated by the zhow a pressure chart with an average deviation from as ükleplase, house 10 M сонра 
flame from а blow lamp, and the copper conductor tze mean of less than one volt. system in Chicago. 
lar the fas is soldered into the terminal. It is possible of course and often the careless prac- veloped the modern direct-current distribution sys- 
After the three couplings are connected an iron tem. The distribution system of mains should be 
ed of bie wt ball clamp ia bolted on to the tube near the end, and interconnected, forming one grand network of con- 
a а cast-iron oval-shaped coupling box is laid over the duotors with large transformers, located at points 
е copper joint and fastened together by bolts and nuts. where feeders would terminate if it were a low ten- 
the lem The coupling box is then filled with hot insulating sion direot-current system, and to these transformers 
"T compound, and after this bas settled by cooling the should be brought the primary feeders from the оеп- 
box is again filled and the opening covered by plags. tral station, provided with boosting transformers or 
LN At each street intersection these tubes enter a induction regulators. Pressure wires from tbe seo- 
8 kie junction box. The janction box is a cylindrical ondaries of the transformers should be brought back 
ш cast-iron box in the center of which is а cast-iron to the station so that the pressure on the ends of the 
TII upright standard carrying tbree rings of flat copper mains may be known and properly controlled, Suoh 
ош aida # bar. To one of these rings all of the positive oon- а system will be desoribed to you ix detail by Mr. 
ii qp ductors are connected, to another ring all the nega- Wagner, and J am sure he will agree with me when 
т tive conductors, and to the remaining ring all of I say that the single phase, house to house trans- 
M the neutral conductors are connected in a similar former, separate oironit alteruating-current system, 
| manner. such as bas been generally exploited in this coantry, 
rome Many of the junction boxes are fed by a feeder has nothing to recommend it to the central station 
ў in direct from the central station, the feeder, when manager, either from a purely engineering or finan- 
ый кета Edison tubes are used, being laid in the same man- cial standpoint, although it has fulfilled its mission 
anite ner ав the mains before described. The feeders in a as a pioneer in the introduction of eleotrio lighting 
TED three-wire system consist of three conduotors, as in Chart No. 1 represents the pressure for24 hours on the in scattered districts. ; 
ie Mhecaseof mains, with the exception . . derived from the use 
t ductor which is used ав а neutral bas usually one- — 1sJess than one volt. of direot ourrent distribution as distinct from alter- 
| third the area in cross seotion of either o the SNO tice in direct-current stations to have bad fluctuation 
ae other conductors. Feeder tubes are made in various , pressure at the times of change over, and aleo 
^ i aizes, from 250,000 eu vp to 3,000,000 om. Each irregularities at otber periods, but there is absolute- 
sails feeder tube also contains three аша! inau lated CoP: |y no excuse for their existence in a well operated 
e ur. per wires, which are connected in each coupling box and well planned direot-ourrent system. 
88 to the corresponding ңе in the. nex 6006, thus The parallel operating of the generators greatly 
8 ‚к making а continuous пеш пош ше ы end in simplifies the maintaining of uniform pressnre regu- 
: us the junotion box at street 10062608100 back to the lation at the lamps, since when several units are 
ш station. At the generating station these wires con- connected to the common bus-bar tbe regulation for 
peat” neot with a pair of voltmeters, and at the end of the the entire system may be effected by careful atten- 
cue feeder they are e toronga шеше piripa P tion to one unit, whereas in alternating current sta- 
oe the copper rings in the janction box, thus giving in sions where the generators do not operate in parallel 
pu the station the pressure or difference of potential at ‚у. cessáry, in order to even approach the uni- 
the feeder end. By means of the janotion boxes the formity of pressure regulation which existe in direot- 
u system becomes one g'and network of conductors current systems operating in parallel, to regulate pe ae 
pan conneoted in multiple and fed at many points by the pressure accurately on each unit, which is sel- 202 
ne, feeders from the central station, similar to that of a 4 om donein practice. Besides the better regulation 
xd well designed gas or water system in a large city. possible with parallel operating of the dynamos, а 
15 a By means of this network of mains the electrical farther diatinct advantage is derived from the eoon- 
"LE pressure is equalized throughout the system and the omy effected by proper division of load among the 
ent current is distributed properly among the feeders. units in the stations, this being particularly marked Chart M represents the pressura regulation of ап alter 
ж Every mechanical and eleotrical detail of the system Ihen the distribution systems are also interoon- жы Federn with tour 5 F 
nected. Each unit, irrespective of size, may be use- res in multiple on the three- wire ey stem. 


nating-current distribution is the employment of 
storage batteries. They may be adopted for use in 
various ways, in sub-stations in outlying districts 
where the load factor ef the district is very small, in 
the central stations themselves to deliver the entire 
output during period of minimum load, at the oen- 
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ters of distribution for discharging during the peak, 
as auxiliaries in rotary transfo mer sub-stations for 
discharge use at the time of the maximum load in 
the main central station. In addition to any one of 
the various ways which the battery may be em- 
ployed it always aote as a reserve, guaranteeing the 
consumer good service, in much the same manner as 
a bank surplus is a guarantee to the depositors in 
cases of financial emergency. 

Storage batteries when installed in central stations 
or centers of distribution are usually connected to 
the main bus and allowed to float on the system, 
taking a obarging ourrent from tbe bus or dis- 
charging into the bus according to the load on the 
system, the generating units being worked at such 
load as will insure the best efficiency of the entire 
system. 

Batteries are economically valuable in connection 
with the distribution of direct current in systems 
whose load curve has an average peak width of not 
more than two houra, since the investment required 
for storage batteries to carry the peak having an 
average width of Jess than two hours is less than the 
investment required in steam and electrical ma- 
chinery to do the same work. The storage battery 
also has the ваше value that exists in the case of 
moving machinery as a reserve in meeting sudden in- 
creases of load, providing sach inorease of load does 
not continue for a sufficient period to wholly dis- 
charge the battery and iosufficient time remaiu for 
recharging before the ordinary load peak of the sys- 
tem appears at the regularly appointed time. Sach 
a condition is rarely, and I might вау almost never, 
met with, although in rare instavces we may ap- 
proach this condition. 

The steam and electrical machinery is rated by 
the horse power or kilowatt, and the duration of the 
load peak does not inflaence the value of the invest- 
ment since the machinery may be operated for the 
full twenty-four bours at its maximum capacity. 
The storage battery, however, is rated by the horse- 
power hour or kilowatt bour, and the investment is 
nearly directly proportional to the number of hours 
during whioh it disoharges the maximum capacity, 
во tbat if we required the battery to be prepared to 
carry the full peak prolonged for seven or eight 
hours every day the investment in battery would be 
enormous as compared with steam and electrical 
machinery to furnish the same kilowatt hours’ out- 
put. Illustrative of such contingency, let me refer 
you to the load diagram marked D,” representing 
the load in the business district of Chicago, Decem- 
ber 20, 1897. This isa very extraordinary curve, 
illustrating the limitation of the storage battery and 
the porsibility of its being rendered ineffective had 
the early morning peak extended to the arrival of 
the regular afternoon peak without affording suffi- 
cient time for recharging the battery. 

The storage battery hasa very distinot value, 
which is seldom recognized and employed to its full 
advantage, when located at the central distributing 
point of a system with feeders radiating to various 
points in thenetwork. The battery may be provided 
with two or more end cell switches, во arranged that 
they may be connected in multiple and feed into 
the main distributing feeder bus, or they may oon- 
neo$ also to one or more auxiliary bus-bars with a 
different number of cells in series feeding into each 
bas, thas providing two or more potentials at the 
center of di-tribution. It will be found when 
only one pressure is maintained at the center of dis- 
tribution during the time of maximum load of a 
large district that the pressure at the ends of the 
short feeders will be somewhat bigher than the 
standard and they will be overloaded, and at the end 
of long feeders the pressure will be lower and the 
feeders underloaded, although the preesure variation 
at otber times may be negligible. Under such oon- 
ditiuns the storage battery becomes exceedingly 
valuable, for by arranging it to operate at two or 
more potentials the long feeders may be connected 


during the time of maximum load to the auxiliary 
bas or buses and additional current forced over them, 
utilizing their full capacity and maintaining a uni- 
form feeder end pressure by means of an investment 
in end oells very : light as compared with the invest- 
ment in additional feeders and mains required to 
accomplish the eame result. 

The direot-current distribution system is very 
much better adapted to electric elevator work than 
the alternating-current distribution, and as far ав I 
am able to learn there has not yet been developed a 
commercially successful direct coupled eleotrio ele- 
vator capable of running at varying speeds and oper- 
ated by alternating currents. 

The direct connected eleotrio elevator is a piece of 
apparatus which ів of the greatest value to the ocen- 
tral station companies, since it is practically the key 
to the isolated plant situation, and with its aid we 
are enabled in a large percentage of instances to 
show to the owners of large meroantile establishments 
and buildings a decided saving in the purobasing 
from the central station company of electricity for 
lighting, elevator апа general power service as com- 
pared with tbe cost of operating an isolated plant 
using bydraulic elevatois. The immense advantage 
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to she central station companies in being able to sup- 
ply commercially successful electric elevator service 
economically may be realized when we consider that 
there is connected fo tbe systems of the Edison oom- 
panies in New York, Boston, Brooklyn and Chicago 
15,000 horse-power capacity in direct connected ele- 
vatore, representing a gross income of approximately 
$375,000 annually. At the present time alternating 
current distributing systems confine us to the use of 
continuous running motors belted or geared to the 
elevator pump or winding equipment; but such an 
arrangement is not fitted for first-class passenger 
Service and is very uneconomical, and similar equip- 
ments using direct-curremt motors were in use ten 
years ago and have long since become obsolete and 
have been entirely superseded by the direot coupled 
eleotrio elevator which operates for approximately 
one-balf the cost. 

The use of low tension constant potential aro 
lampe connected in multiple to the distribution sys- 
tem bas made rapid strides during the past three 
years, and in New York, Brooklyn, Boston, Chicago 
and other cities is fast superseding the use]of series 
aro lamps wherever the low tension mains operate; 
апа the day is not far distant when series aro Jamps 
will be employed only in the outlying distriots 
where there is not sufficient business to warrant the 
extension of the low tension distribution system. 
The competition effected by the Welsbach gas burner 


has done much to develop the constant potential aro 
lamp, and it is rafe to say that with incandescent 
lighting alone the central station companies are 
rendered helpless against the improved gas burners; 
but a successful competitor has been found in the 
use of the three and one-half ampere direot-current 
enclosed aro lamp, and as proof uf this we have only 
to compare the results of the central station oom- 
panies in the Jarge cities, where these small aro 
lamps bave been employed with the conditions ex- 
isting in the small towns, where alternatiug-current 
systems of distribution furnish incandescent light- 
ing only. In the latter places the Welebach light is 
found to be in general use, and is affecting very 
seriously the earnings of these small central stations 
owing to the lack of an alternating-ourrent aro 
lamp which would answer the purpose of the small 
ampere aro lamp used in connection with direot-our- 
rent systems. Although very muoh has been dine 
within the last year in the development of the large 
alternating-current aro lamp, it is still far from being 
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in the state of perfection, and cannot be raid to com- 
pare practically or economically with the constant 
potential direot-current enclosed аго lamp. 

The use of motor oyoles and electric cabs employ- 
ing storage batteries is becoming more popular 
every day, and in London and Paris they are used 
very largely, in Paris an Automobile Club having 
been formed by people owning motor cycles. The 
central station companies using direct ourrent will 
undoubtedly find a profitable outlet for their 
product as the motor cycle becomes more popular, 
and by locating charging stations for tbe motor 
oyoles along the central station mains the use of the 
motor oyole will become more extended. 

When we consider the many practical advantages 
inherent to the direot-ourrent system of di-tribution 
which add so greatly to the commercial sucoess of 8 
cevtral station company, it would кееш that the 
original investment required to establisb the plant 
and system sbould not be the only question affcoting 
the selection of the system to be adopted. 

It is nniversally conceded by all competent and 
unprejadiced engineers that the alteraatiug-ourrent 
system of distribution in a closely settled district, 
which shall approach in commercial value the direot- 
current distribution system, shall be one whioh has 
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for its basis an interconnected system of secondary 
mains, with transformers of large capacity, and 
high pressure feeders from the central station to 
these transformers, and generators in the station 
operated in parallel, as previously desoribed. There- 
fore the cost of the distribution network in the case 
of the alternating-ourrent system will not be less 
than that of tbe direct-current network, and the 
cost of transformers, high pressure feeders and alter- 
nating-current dynamos should be compared with 
the costof low tension feeders and low tension dy- 
namos of the same capacity, these forming the only 
points of comparison. The investment in each сазе 
depends merely upon the advantageous location of 
the central station in each individual city. 

I have shown in the early portion of the paper 
that in a large distribution system such as exists in 
Chicago seventy-five per cent. of the total energy впр: 
plied to the system isso nearly adjacent to the desir- 
able location of the central station that a direot- 
current distribution system should form the basis 
of the general system of the company. 

It seems to the writer that the useful field of oper- 
ation for alternating-ourrent distribution systems is 
not in large cities but ratber in the scattered subur- 
ban residence districts and small tewns where oom- 
mercial lighting, elevator service and general power 
distribution form an insignificant portion of the 
demand and where the first cost of the direot-cur- 


- rent installation would so far exceed that of the al- 


ternating-ourrent system of distribation with pri- 
mary mains and large transformers for blocks of 
lighting as to make the interest charges so great 
that the property would be rendered unremuner- 
alive. 

The successful central station company of the 
future will be, as outlined in my paper read before 
the Association of Edison Illuminating Companies 
at its last convention, the one combining intelli- 
gently the use of alternating and direct currents, 
employing direct current in the distribution sys- 
tems in the thickly settled business and residenoe 
districts of a city aud alternating current for the 
distribution systems in the scattered residence dis- 
tricte and surrounding suburbs. The energy will be 
generated at one or two large condensivg sta ions 
located where water and fuel may be obtained at 
the minimum cost and the energy transmitted to the 
various sub-stations located at the electrical centers 
of the distribution systems. The choice of low 
pressure direct current or high pressure alternating 
current for the transmission to the sub-.tations 
will depend upon their relative distance from the 
generating stations, rotary transformers or other 
orms of current rectifiers being employed in the 
sub-stations which supply the direot-ourrent distri- 
bution networks when alternating ourrents are 


used for the transmission. 


Electrical Opportunities in Peru. 


The following is an extract froma recent letter 
by Frank G. Carpenter in the Washington Star: 
„Some of the best things now offered here in а 
business way are of the electrical order. Lima is a 
ойу of 100,000 people, and it has a tramway upon 
whioh the cars are drawn by horses. The line of 
tracks reaches all parts of the city, and tbe cars, al- 
though they are irregularly run and poorly managed, 
are almost always full. I am told that the roads 
are now paying, although I could see that the ocou- 
ductors are cheating the company right along and 
that they do nothing to increase their custom. If 
this system could be replaced by an electric line it 
would probably pay well, and might be as big a 
bonanza as the Mexico City street railways, which 
sold for $7,000,000. At present there are two or 
three American parties who are figuring on the 
proposition of buying the horse car lines and ex- 
tending the system from here to Callao and Choril- 


Jos, the seaside resort of Lima. 


GENERAL DISTRIBUTION FROM CEN. 


TRAL STATIONS BY ALTERNATING 
CURRENTS.* 


BY HERBERT A. WAGNER, 
St. Louls. 


( Concluded from page 392.) 
MOTORS, 

The greatest argument used against alternating 
current used to be that if would not run a motor. 
It bas long ago proved that it oan, and that without 
acommutator, This subject now brings us to mal- 
tipbase systems. There are two of these systems in 
genera] use, the two-phase and the three-phase. 
Osher systems are but modifications of these and will 
be mentioned as sach. Motors can be operated with 
equal facility and efficiency on either system, and 
bave many distinct advantages over direct-current 
motors. 

For long-distance power trausmission the tbree- 
phase system shows an economy in copper; but for 
lighting, or for lighting and power combined, it is 
not at all well suited. I might say tbat where light- 
ing is а distinot feature, and first-class service is to 
be rendered from a large station, tbe three-phase 
system cannot be used successfully, On even the 
best generators, the windings are во entirely inter- 
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tion, as віх wires would then be required, forming 
six circuits that must be kept balanoed. 

The two-phase system is subject to the same ob- 
jeotions unless the two phases are used separately 
for lighting, in which case we have the complication 
equivalent to twice the number of generators and 
feeders. 

For good regulation and simplicity, the single- 
phase system cannot be equaled by any multiphase 
system. 

The so-called monocyolic system is a modified 
two-phase system in which ourrent is distributed for 
lighting on a single-pbase circuit only, and a third 
wire carries current in quadrature to the first, which 
in connection with tbe first is traneformed to a 
three-phase relation wherever it is desired to operate 
motors. The regulation of this system can be made 
almost as good for lighting as the single-phase, and 
can be as simply effected. The third wire adds 
complication, but no balancing is required, as all 
the lighting is done from single phase on two wires. 
If low-tension, three wire distribution is attempted 
with tbis system, & fourth wire must be used for 
power distribution. 

A system practically the counterpart of tbe mono- 
cyclic, is the three-wire, two- phase system, in wbioh 
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Feeders x low pressure distribution. 


dependent that а change of load on one рђаве will 
affect the pressure on the other two; buta defect 
even worse is the impossibility of regulating the 
phases independently for drop in the feeders if the 
load bappens to vary differently on any two. Any 
regulator placed in circuit with one phase will effeot 
about the same change of pressure in the adj aoent 
phase within the usual limits of regulation. Regu- 
lation is then a question of the beat possible averages, 
and at best is bat guesswork. With tbe feeder and 
transformer dropa found economical in practice, it 
would be practically impossible to keep the pressure 
suffioiently constant for high-efficiency lamps. The 
complication of wiring is also very serious, especially 
it the Edison three- wire system is used for distribu- 


* Paper read before the National Electric Light Associa- 
tion at its Twenty-first Convention, Chicago, III., June 7, 
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the lighting is all done on one single-phase, and a 
third wire is used in copjanction with the other two 
for power. It is handled in exactly the same man- 
ner ав the monocyclic system, the only practical dif- 
ference being in the relative potential of the quarter- 
phase circuit. In the monooyolio, the quarter-phase 
element of the generator winding is one-quarter the 
potential of the main winding, giving between the 
power line and the main lines a pressure of fifty-five 
per cent. of that between the main lines themselves. 
In the special form of three-wire, two-phase, the 
quarter-phase element of the generator winding is 
equivalent to one-half of the main winding, whioh 
causes 2 pressure between power line and main linea 
geventy-one per oent. of that between the main lines. 
For power distribution, this system requires slightly 
less wire than the monocyclic, Fig. 3 shows dia- 
g ammatically the arrangement of this system used 
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in connection with the special method of distribution 
already described, The diagram shows a system of 
$wo-wire mains for lighting to which might be ap- 
plied, of course, the Elison three - wire aystem. The 
motors used would most naturally be of the two- 
phase type although three-phase motors may be used 
with equal facility by the method of transformer 
connections devised by Mr. Scott. 

It can be readily seen that while these systems 
are much better adapted to general station distribu- 
tion than the two-phase or three phase, they still 
lack tbe simplicity of the single-phase, and both 
require more wire. Fortunately, we can now obtain 
single-phase motors which equal the multiphase and 
direct-current motors in efficiency and almost all 
desirable points. They start readily with load and 
may he operated with variable speed; in fact, they 
equal the direct-current shunt motor in all points, 
exoelling it in efficiency and simplicity. 

We cau meet the direct current advocates on the 
power question, therefore, on as least an equal foot- 
ing, rave only оре application met in central station 
practice; namely, the operation of high-speed ele- 
vatois. The alternating curr- n£ motor, muitiphase 
or single-phase, cannot be controlled for this work 
as readily as a oom pound se: ies direct-current motor. 
It bas taken several years, however, to perfect the 
mechanism for the control of direot-current elevator 
motors. Give us the same time, and we will do it 
with alternatiag current. This field for power has 
only of late been opened to direct-current stations, 
and it is yet a question for debate as to whether it 
i8 a paying one. 

SPECIAL APPLICATIONS OF CURRENT. 

There are many special applications of current 
met with in practice, most of them bringing a small 
return, such as electro plating, electro-cautery, 
charging small storage batteries, electric beating and 
. cooking, eto. The first three require low-potential 
currents, and are economically effected only by 
motor generators or rotary transformers. 1% is 
evident that this transformation can be accomplished 
as readily with alternating current as with direct 
current. Electric heating and cooking are as yet 
luxuries, and cannot be depended on for much reve- 
nue. They van be done with equal facility by alter- 
nating current. 

STORAGE BATTERIES. 

Here we come to tbe direct-current advocate’s 
last and greatest Btrongbold. To this he retreats 
witb great coufidence of safety. We may ask first 
whether storage batteries have yet been proved to be 
a valua'le adjunct to the cential station, cost and 
maintenance copsidered. 16 is true they are being 
tried by several large stations, and we watoh eagerly 
for the results. They eqnalize the station load to a 
greater or le«8 degree, and cut down the generator 
capacity for the peak. Are they, however, cheaper 
than generators, engines and boilers of the same 
capacity ? Are the losses in trausformation less than 
the co«& of afew more attendants? Is their main- 
tenance Jess expensive than that of generating 
apparatus? These questions can not yet be answered 
io the affirmative. But if the battery mau’s most 
sanguine bupes be realized, what then? If rotary 
transformers are good enough for the direct current 
шап to use to change the direct current to 
alternating curient, transmit a good proportion of 
his load to а distance and transform again to direct 
ourreut, why should not the alternating current 
man use them to charge bis batteries and then to 
transform their output back to his pet form of cur- 
rent? Loss in transformation, do we bear some one 
say? Nos any more than with our contemporaries’ 
long-distance transmission system, and, in this in 
stance, they are small and unimportant, we are told, 
Tunere із at least gie station in the country where 
storage batteries are being used in this way, and I 
believe with success, as storage batteries go. 

Have our-direot current friends anything more to 
bring forward? Or have we forced their last posi- 


tion? Well, we will declare a truce, and acknowl- 
edge that they figbt bravely. We bave learned as 
muoh from them as they can learn from us. If we 
had been ав quick to acknowledge their beautifully 
designed distributing details and applications as they 
bave been to appreciate a few of the advantages of 
our current, we might have been nearer tegether, or 
even hand in hand, long аро. As it is, we are both 
working to the same end, and our paths must join 
sooner or later as they converge. 

Before oloring, I wish to recapitulate a little, and 
draw your attention more forcibly to the flexibility 
of the alterpating-current system. We all know of 
the many applications to which this current is now 
put, and what we have desorihed here is, most of i$, 
not new to many of us. The use of the rotary trans- 
former has been widely talked of and described for 
the last two years. The facility of operating lines 
at any potential desired, through the means of step- 
up and down transformers, is no longer an experi- 
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ment. Multipbase motors are familiar to all, while 
single-phase motors have been much talked of and 
written ahout, and failures have, time and again, 
followed boasted success. Many of us, however, 
have witbin the last year seen them quietly at work, 
thoroughly tamed and domesticated. One large 
station is using them extensively, and is so thor- 
oughly convinced of their success that it bas dis- 
carded all notion of using multi phase distribution, 
although 16 is using generators that can be operated 
$wo.phase if desired. Direct-current motors are 
being rapidly replaced by these single-phase motors 
to secure uniformity of system. 

Are lamps have been familiar to us on alternating- 
current circuits for some time, aud the alternating 
current. enclosed, lopg- burning arcs are now num- 
bered by the thousands. Street lighting is still, 
however, in most places done on tbe direct current 
series system, aud even the largert machines yet 
built for this purpose are very small in comparison 
with our large direot-connected generators, 


The great desideratum in central-station praotios 
is 60 be able to employ one system for everything. 
All current ‘or all classes of service should be svp. 
plied from but one type of generator, be this direot 
ourrent or alternating current. In this way only 
can the maximum output be accomplirbed from э 
given investment in machinery and apparatus, and 
greatest economy in operation secured, This has 
been accom plished 1n. many stations where a limited 
range of service is to be provided. Aro lighting has, 
of all, been the most troublesome to provide for. 
How shall we operate our aro lamps from our iocan- 
descent lighting system, has been the anxious in- 
quiry. The constant-potential aro lamp has an- 
swered thie question for commercial lighting, but 
city street lighting cannot be во easily provided for. 
The Edison companies have done a limited amount 
of this from their three-wire system, but tbis can be 
done to advantage only in districts where mains 
have been provided for commercial lighting. For , 
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extended aro lighting, the small series machine with 
its belts and clutch pulleys s. ill holds the fort. 

I am able to state, however, that one large oom- 
pany bas recently solved the problem to its entire 
eatirfaction. This company furnisbes 2,600 street 
lamps to the city, lightiog some 300 miles of street, 
These were operated by a small army of series aro 
machines, They were installed by a company that 
was acquired by purchase by the one first mentioned. 
As this company has long since adopted alternating 
current for its entire distribution, it was extremely 
desirable to be able to operate these city lampe from 
its large direct-oopnected alternators, thereby saving 
in fuel, attendance, floor space and reserve invest- · 
ment. 

After a few months’ trial of an experimental oir- 
ouit with alternating current, it was foun! perfectly 
feasible to operate the tame dir сь-соггерб lamp“, 
siightly remodeled, on the sam? cironits of six'y oF 
eiybty lamps in series. A system of this Кіші war, 
therefore, adopted and the company now has 2, 
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of these lamps in regular operation by alternating 
ourrent in this way. The circuits are each provided 
at the station with a regular step up trausformer of 
& maximum capacity of 4,000 volts and ten amperes, 
апа the feeders to these trausformers are treated on 
the switchboard in the same way as the feeders for 
incandescent lighting. It is quite usual for one gen- 
erator to carry 2.000 of these lanıps. The lighting is 
satisfactory to the city, and the lamps give better 
service than when operated by direct current. There 
bas been a marked saving in fuel and attendance. 
The indicated horse-power per aro lamp is oonsider- 
ably less tban with the direot-carrent aro lamps 
operated in the usual manner. Fig. 4 shows this 
system in diagram. 

I know of no other place where this їз being done, 
aud it siands as а very pronounced example of the 
flexibility and adaptability of alterpating currents. 

There have been a great many problems in the 
operation of large alteroating-current stations that 
have been discouragiog!y difficult of solution. The 
handling of bigh potentials oa switchboards, the 
Operation of generators in multiple, with facility, 
and scores of more or less important difficulties, 
have, one by one, been surmounted, the burden of 
the work usually falling on a few of the pioner 
stations. 

In summing up, we find the following marked 
features in which tbe alternating current, properly 
installed, has been shown to have pronounced supe- 
riority over the direct current : 

Highest possible efticiency of distribution and 


operation. 


Bert regulation, 
Largest territory desired readily supplied from 


one station. 
Comparatively small cost of feeders, effecting 


enormous saving in investment. 


Least cost of real estate. 
Cust of installiug and operating sub-stations 


entirely voided, 
The only *ystem in which all classes of service 


can be supplied from une type of generator. 


Greatest flexibility. 
Ia closing I wish to thank my friends and co- 


laborers of the direct-current faitb, from several of 
whom I have bad the pleasure of learning much 
thas bas proved of great value to me. 


ALTERNATING CURRENTS AND DIRECT 
CURRENTS IN LIGHTING, ETC. 


Disoussion at tha N. E. L A. Convention st Chicago 
on Papers Read by Messrs. Wagner and Ferguson 


on the Above Subjects. 
[Тһе papers on whio1 this discussion is founded 
were begun іп ELECTRIC.TY for June 29 and are 


oonclod«d in the present issue. ] 

Mr. Tbayer—I would like to ask Mr. Wagner two 
things. Ove is in regard to the deign of these ex- 
tremely large trausturmere. Does he regard it ad- 
Visable 10 obtain extremely close regulation; that 18 
to say, a regulation within 1 per cent., or is 16 better 
to havea rlizhtly poorer regulation and more iron 
work? Al-o, bow he does away with the ditticalsy 
of the exoe&si e drop iu the large condactors carry- 
ing the secondary currents proceeding from the large 
tiansformers ? 

Ме. Wag ter—Io regar Ito the first question, I 
mentio.ed in the piper that by making the trans- 
former practically au integral part of the feeder we 
eliminate all tbe ¢ff-ots of the traurformer dropping, 
just as we do our feeder dropping by regulating the 
pressure wires from the feeder terminal, which be- 
come the secondary terminals of the transformer. во 
that we сао sacrifice the regulation of the trans- 
former to secure a very low iron losa; hut I want to 
state farther that a poorly regulated transformer is 
very much better for ure in а system where trans- 
formera are connected in multiple, provided the 
pressure for each transformer can be regulated inde- 
pendently. The transform -rs of verv close regula- 
tion, 1 per cent. or under, are connected in multiple 
with two or three hundred feet of mains or more in 
between. Unless the resistauoe of the maine is ex- 
tremely low the transformer will поб handle the 
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load unless it is uniformly distributed along the 
main. In euch а case the transformer nearest the 
lad will take practically all the load, so tbat for 
good distribution of load between the transformers 
poor regulation is desirable, provided that regula- 
tion does not affect in general the regulation of the 
System, aud ів is so modified it will not do that by 
mak ing the potential of tach transformer to be regu- 
lated independently by feed+r regulators at she +sta- 
tion, manually operated. The changes of loads are 
slow enough so that one mechanic can take care of 
them. 

Mr. Van Trump—I wish to ask what is the objeo- 
tion to cutting the feeder transformer off the line au - 
tomatically aud saving the underioad losses during 
under]«cad ? 

Mr. Wazuer— The objoos is to make the underload 
loss 8 во smali that ів will not be necessary to do 
that. That would complicate the operation of the 
system very considerably both in the matter of at- 
tendauce and the пне of switches and automatic de- 
vices, which аге not as а rule to һе depended on. In 
the system de-cribed here the highest eftioiency ів 
at the average load, so that if a transformer was cut 
out and its feeder was cut ont if would decrease the 
average effisiency rather than rai-e it, as it would in- 
crease the load on the other feeders, increase the 
copper losses in the other feeders aud other trans- 
formers, and that increase in copper loss woald he 
greater than the iron losses which you sustain tem- 
porarilv. The object is to design a system to be 
most efficient atthe average load. With a trans- 
former that сао be accomplished sucoessfally, 

Mr. Robinson of Baluimore—What is the wattless 
current loss ? 

Mr. Wagner—The wattless current is inapprecia- 
ble. Tbe volt a'nperes and the watts correspond ro 
nearly ір апу alternating station at full load that 
tbe iocrea-e is almost inappreciable, even in the 
most poorly designed station. The power factor is 
very high at maximum loads, and with a system of 
this kiud tbe power factor should be practically 100 
per cent. at all times, except for alternating motors, 
which lower it slightly. The part of tne load that 
comes on the peak is principally incande-oent light- 
iug. Tbe motor load 1з almost constant aud the uro 
lighting load is much more nearly constant than the 
incandescent load. The wattless current is small 
compared with tbe other current in any event, aud 
it is found in large alrernating-ourrent genera ors 
that they can be operated with a considerable in- 
crease of current in the armature without materially 
iuoreasing the temperature of the machiue for short 
р riods. as the greatess losses in the yeverator do 
not origioate iu the copper of the armature and that 
cau be very greatly overloaded without affecting the 
maximum value of che machine. 

Mr. Dow—I desire to discuss Mr. Wagner’s paper 
to some extent from the point of information fur- 
nished in the paper iteelf. He states the feeder loss 
in case No. 1 of the table giving the data on which 
bis curves were plotred is 24 peroent. That is an 
exceptionally bigh feeder loss. It is not radically 
different from the feeder loss in Mr. Ferguson's 
paper, 22.8 per oent,, hut that includes the tie line 
losses over an Edison three-wire station located much 
further from the maximum load than is customary. 
I think that taking the ave:aze of Ellison stations, 
and tbis i- assumed to be а representative three- wire 
direot-curren* station, the feeder loss ia more nearly 
19 to 14 percent. I am familiar with one s ati. n 
where the feeder loss is uucter 12 per oeus., otbeta 15 
per cent. As to the 24 per cent. loss Г cannot tnink 
of any station, except poxsihly the Chicago atation 
with their tie line included, where the feeder lors 
would approximate that. А slight molitioation in 
the teeder los-e« will completely change the presenre 
of the two current», Nas 1 and 2. It will place No. 
1 above No, 2 thronghouet ita entire lengrb ая shown 
in his Fiz. 1, I think that 24 per cert. Іов» in gen- 
eral will bring the cost of the feeder itself. partiou- 
larly the cable feeder which is now standard, to not 
much more than the cost of feeder transformers, 
which Mr Wagner proposes to employ. The trans- 
former with a cable feeder capable of osrrying 100 
kilowatts can be bought for something like 90 cents 
а running foot; that ix of coar-e cheap oonstruotion, 
bus if ia a good figure to compare with the cost of a 
transformer which is proposed to be used in place of 
and to avoid the yreat expense of that feeder. A 
transformer for 100 kilowatts will co«& $1 000 to 
$1.200, and the initial advantave of the thousand 
dollars in favor of the direct current system will pay 
for a great deal of copper, and the permanency of 
the one investment as compared with the other is 
much in favor of the direct current. 

Taking again the figures alluded to, the Joss in 
mains i» arsumed to he 2 per cent. in hoth cares. 
Now I rather take exception to that with the condi- 
tions of load which will prevail in such a station as 
the representative Edison station, viz., witha large 
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motor load and very respectable aro lamp load. 
Uuder those conditions the fact which Mr. Wagner 
has noted in bis paper, that tbe drop in tbe alterna- 
ting current main or feeder is pot proportional to 
the current, which be sets forth as follewe: It 
would be quite perfect if the drop in alternating- 
current пиез were proportional to the current, but 
ів is not," will certainly affect the quality of the 
investment between mains for directs carrent and 
alteinating current. To get tbe 2 per cent. regula- 
tion in the maius will certainly under the conditions 
of the representative Edison station involve conmd- 
erably mo-e investment if the supply is to be by 
alterpatipg onrrent. 

Tbe question as to аго lamps as discussed by Mr, 
Ferguson, and the -tat mente made in hia paper, can 
be applied directly to answering Mr. Wagner as to 
the quality of the two -ystems in these rer pects; and 
I wich to accentuate strongly Mr. Ferguson’ ntate- 
ment that the electric ¢levaior, which Mr. Wagoner 
Pays is just pow a difficult and unsettled рго m 
for the alsernating-ourrenut station, is of primary im- 
portauce to centra! station interests. If you arent 
able to give good elevator service you will have to 
submit to the establishment of many isolated plauta. 
Is is a strange sequence that if a man bas to ke: p an 
eugincer on bis premises, a steam boiler aud a st am 
pump for the purpose of ruunivg а hydraulio ele- 
vator, he will add а dynamo ара an engine to supply 
bis own light. On the other hand, it yo. сао ѓон 
him good elevator service ut a reaxouable late tbe 
nec. ssity for the epgincer and for the high pressure 
steam is eliminated; and in tbae very point lien the 
poesthility of blocking the e-tablishmens of isolated 
plants. In my oase to loge she elevator service 
would not be a serious matter ая far as the elevator 
bill is concerned, but the incidental lors due to a 
good deal of valuable lighting would be very ecrious 
indeed. 

I sbould вау that Mr. Wagner bas shown what a 
greas many others knew, toas the alterpaung cur- 
rent rervior can be wonderfully improved above its 
co-tumary standard that it oan be bio ubt ор 
closer to the standard beretofore ses by the direct- 
Current stations; but that it is still, except in mont 
exceptional statiour, au iuferior service for tbe con- 
ditions wbich Mr. Wagner has defined as those of 
the representative Edison three-wire central station. 
lu the case of adeurely populated district demaud- 
ing the greater portion of the total supply the direct 
current is unquestionably the best; a less denrely 
populated seot ion might be supplied by the alterna- 
tiny ryrtem, or it cau be supplied, as Mr. Ferguson 
bas sugested, by an alternating distribution aud 
direct current. 

Mr. Wilmerding—R-ferring to the question of the 
drop іо the feeder on the No. 1 curve in Mr. Wag- 
ner" paper, I would ark Mr. Fergus n if bis 
statemrut iu which he says that the diop on the 
trunk line was 12.4 per cent., and to tbe customer's 
meter 2:.8 per cent., does not include all tbe lusser; 
that is, inolnde all the losses that might be made in 
the feaie:s themselves? 

Mr. Fergusoa—That includes simply tle volt 
drop aud does not inclu te the losses as the meter. 
Toas is the lors at the time of maximum load, ard 
is not the average loss. Tbat is given as 9.8 whereas 
the mazimum loss is 22 8, and that inoludes the 
total losses from the station to the customer's meter, 
including all the trunk line losers and ihe шаш. Iu 
line witb the partial auswer to that question, and to 
help out Mr. Dow то what he was rayivg, I cau fur- 
nish а curve that illustrates the poius be brought 
out. I bave a curve that reprexens4 a typical cen- 
tral station, such as has been referred to by Mr. 
Wagner in the general remarks in bis paper, aud 
represents what Mr. Dow refers 60. 

Prof. Goldsborough—In being permitted to make а 
few remarks on the papers presented, I should lik- to 
say in connection with Mr. Waxuer’s paper iu ref- 
erence to the sub station transformer, its seems to 
me that there ia an opportunity to improve tbe low- 
load efficiency of a plant. I notice from the curve 
that be has the load falling off and down helow the 
direct cursent curve, for t! at is leas than 8 per cent. 
That Jo-s must be due to the inefficiency of the trans- 
former, Беса 8» the only difference between the two 
вувтешя та in the tranrformer, the oopper being the 
fame, and the tron loss is the important factor. Не 
gai | thas the iron loss is во small, as his figure indi- 
coated, that it is not au appreciable quantity. It 
seems to me. however, that a system of enb-starions 
could he devised and a number of tran-formers 
pla, d together, and a set of feeders oould ran 
from the central station to the sub station, ard 
some of the transformers could he out out, that 
th-re would be a gain there, and a certa:n number 
of the feedera would be used iv common with a 
certain number of transformers. Ia that ariang = 
ment you would have less corel and oonre- 
quently you would have improved effidiency at the 
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lower load. That improvement I think would be 
noticeable from about 25 per cent. of the load on 
down to а very low load, and might be a considera- 
ble quantity, for the reason that as the load goes off 
the power factor of tbe large transformer oomes into 
play. If you oould cut out some of the large trans- 
formers, and bave a few of them fully loaded 
instead of many of them partially loaded, you 
will improve the power factor of the whole dis- 
tribating system, and thereby gain a great deal, 
because as you reduce the power factor you reduce 
the volume of current to supply a given amount of 
current. As 60 tbe means of cutting out and out- 
ting in these transformers, that would be a matter 
of consideiable expense aud you would have to em- 
ploy а man for that &pecial purpose. Such а system 
бап be devised. It might be a system of relays by 
means of a small wire; you could send out a line 
from the central station to the sub-station and oper- 
ate it by a relay electro-magnetic device which will 
throw in or throw ou: the switches for tbe tians- 
formers on the transtormer primary. 

I was much pleased to beat Mr. Wagner express 
himself во strongly in favor of the single-phase al- 
ternating current. ‘The single-phase alternating 
ourrent possesses the same features of simplicity that 
are possessed hy the direct current, to шу mind. Ia 
connection with the arc lipht it was said a few mo- 
ments ago by some one that the alternating arc lamp 
has found a rival in the Welsbach buiner. It is said 
that we do not supply the аго light as cheaply as the 
light can be supplicd by means of the mantel. I 
think that is not altogether во, for the rea: on that 
the gas light is becoming unpopular in the East. It 
is not at all suitable for interior lighting and won't 
do at all for entertainments, as it makes everything 
ghastly whereas the arc lamp gives a steady light. 

Mr. Scovil—Ia Mr. Wagner's paper occurs this 
statement: I might say where lighting is a dis- 
tinot feature, and first-class service із to be ren- 
dered from a large station, the three-phase system 
cannot be used successfully.“ If there is any tech- 
nical yentleman who takes an opposite view on that 
question I bope he will give us the benefit of his ex- 
perience and judgment. 

Mr. Rice—1 wish to say in discussion of the two 
papers, that it seems to me the feature is brought 
out that we are comparing two systems, one of which 
is brought to a h'gh state of development and one of 
which 18 just beginuing to be developed. I think 
Mr. Ferguson’s example of the alternating plant is 
very unfortunate, in that it does not represent an 
alternating plant of the latest design. It is now past 
discussion that alternatora may be thrown in paral- 
lel the ваше аз continuous-current generators. The 
use of motors is another feature which is coming 
into prominence. The alternatipg-ourrent motors 
bave not been developed and applied the same as 
continuous. current u,otors, simply because they 
bave not lived long enough. In time I expect to 
see alternating-current motors distributed as widely 
and as universally as continuous-ourrent motors. 

Mr. Pillsbury, St. Lonis—I wish to вау a few 
words in regard to the alternating-ourrent motor, 
having been identified for several years with the de- 
velopment more especially of single-phase machines. 
The question bas been raised as to their power fac- 
tor by опе gentleman, аз to their piaotical succesa 
by another, and as to their adaptability for tbe direct 
diiving of elevators Һу several. Single-phase alter- 
Dating-current motors are now made equal, if not 
superior, to direot-current motors for geueral power 
distribution. Tbe power factor in a well designed 
machine may be considerably above 90 per cent., 
from 50 to 150 percent. of its rated capacity, and 
above 80 per cent. while the motor is developing 20 
per cent. of its rated output. For general power 
distribution these are superior to direct-current mo- 
tors in point of care and attendance required, aver- 
age efticienoy, absence of wear, eto. To the direct 
driving of elevators they have not as yet been ap- 
plied, but there is no reason why they cannot he 
adapted to this work as кооп as а sufficient demand 
sball have arisen. The only problem met with in 
their application to this class of service is that of 
starting. There are two methods of doing this, one 
by splitting the phase and another by introducing а 
oommutator. E:ther of these is entirely successful. 

Mr. Ivsull—Gentlemen, I operate a company 
which isin no sense wedded to one system or an- 
other. Within the last week I have shut down a 
three-wire Edison system. I would like within the 
next week to shut down an alternating system. 
With ue it is simply a question of the most money 
we can possibly make out of а given investment. I 
think if you will study Mr. Ferguson's paper you 
will find that he has gone into this question not 
merely from a theoretical point of view, but his ob- 
servations are based on the actnal resulte obtained 
in а year's operations of a large property. This 
property bas been in existence some ten years. If you 


study Mr. Wagner’s paper you will find that he pre- 
sents to you for use in our large citiea—as his paper 
is based upon operations in a large city principally— 
а new scheme that has not stood the test of time, 
and that cannot be set upin comparison with the 
low tension system until a company under Mt. 
Wagner's plan bas developed their business toa point 
where you can makea comparison of investment 
with inve-tm nt, expenses with expenses and return 
with return. I know that most of you gentlemen 
here are alternating men, aud that you look upon 
me аз а low tension man. But I would remind you 
that exactly what Mr. Wagner has stated this morn- 
iug with relation to the advantage of an alternating 
distributing system as against the present tbree-wire 
system was stated, for different rea-ons of course, 
with relation to the alternating house to house sys- 
tem that you are now using as against the three- 
wire system some ten or twelve years ago. Now 
what has been the test of tine? The mavufacturer 
used to tell us ten years вро that alternating current 
generation, house to house converter discribution, 
mraut avery much lower investment cost to the 
parties providing the money. Exactly the contrary 
has heen proved to be the case in any large center 
of population where there is much business, It bas 
also been proved that in the smaller centers the 
loases are so great that some such scheme as Mr. 
Wagner propounds is absolutely necessary if you are 
going to sell electricity in competition with other 
forms of artificialillumination. I do not know that 
I am competent, in fact I do not care to go into the 
slight differences that are shown by Mr. Wagner’s 
percentages on one hand and Mr. Ferguson’s abso- 
lute figures on the other hand, aud the slight differ- 
ence of economy which Mr. Wagner claimed. What 
I would like to know from Mr. Waguer is whether 
he haga statement of his generated output for a 
year, aud his delivered output for a year, and 
what is the difference between the two, and 
how closely they compare with the percentages 
ач stated in his paper. 1 would like to know at the 
same time how һе has obtained a record of his gen- 
erated output. I tell you, gentlemen, that tbe Chi- 
cago Edison Company caunot swear to any abso- 
lutely correct output at the present time, and the 
differences of efliciency claimed by Mr. Wagner 
might possibly di-appear in the personal errors that 
might enter into the calculations. There is one 
thing you must remember about the low tension 
distribution system. I assisted in laying the first 
conductors for a multiple-aro central station system 
in New York, and the only change that has ever 
occurred in the distribution system is the change 
fiom the two-wire tothe three-wire system. If the 
Chicago Edixon Company could profit by the adop- 
tion of Mr. Wagner's scheme (and I doubt whether 
Mr. Wagner would olaim that), the only changes we 
would bave to make would be in our feeder system, 
and those changes would depend on whether our in- 
sulation would stand the high voltage. Our distri- 
bution is a permanency; it has not changed from 
year to year to my certain knowledge since 1884. 
We have not been trying first one translating device, 
then a new system of distribution, and then another 
translating device, all of which pile up big interest 
cost. We have been working on the same lines; and 
І would like to ask Mr. Wagner if the city of St. 
Louis, in which he bas done such remarkably good 
work with the alternating current, bad started firat of 
all in the central portion of the city with au Edison 
three-wire system whether he would have any reason 
to change it to-day. 

Mr. Wagner made some facetious remarks about 
tbose beams of copper." Those beams of copper earn 
а return for my stookholders. As to whether you 
sbalil have beams of a certain size ia simply a question 
of interest cost, fuel cost, and other incidental costs 
under varying conditions. With fuel very low an 
Edison mau would naturally decrease the siz- of his 
beams. With fuel very high he would naturally in- 
crease the size of his beams. 16 is a question of 
balancing the interest cost against the other portions 
of the o st, and the size is simply an incident in the 


matter. Mr. Wagner referred to the use of storage 
batteries. I may say that I agree with him to some 
extent. 


He says in his paper that you may ask as 
to whether storage batteries have not been proved to 
be a valuable adjuvet to the central statioua, cost 
and maintenance considered. I would ask bim 
whether bis proposed system of alternating distribu- 
tion has yet been proved to be a more valuable ad- 
janct to the central station as compared witb the 
toree wire low tension system. So far as the Chi- 
cago Edison Company ів corcerned and its оге of the 
storage battery, аз the battery only went into use 
yesterday we are not in a position to say much 
about it at the present time. We are to some extent 
trying an experiment; but I can say this, that one 
of the primary reasons in our decidiog to use а stor- 
age battery was the difference in the investment 


costs between the battery and the construction of a 
trunk line that would have had to take its place. 
That ів an important factor, as I said before. Interest 
cost comes in in all these matters. It is a question 
of conditions. 

Now as to Mr. Wagner's closing claims. The first 
is—highest possible efficiency of distribution and 
operation, І judge from that that Mr. Wagner 
means the cost of distribution and operation will be 
lower in the alternating-ourrent system than in thé 
case of а three-wire system. My claim is that that 
bas to be proven. The next olaim is: largest terri- 
tory desired readily supplied from one station. 
There comes the question of investment. It is sim- 
ply a question of conditions. The greatest claim is 
flexibility. If you can find anything more flexible 
than a system operated during the whole of the 21 
hours, first from one station, then from two, then 
from three, carrying at the same time during the 24 
hours current 13,000 feet from the point of genera. 
tion with a loss almost impossible to figure out—if 
you бап find anything more flexible than tbat, we 
will be delighted to adopt it. 

Another claim is: the only system in which all 
classes of service can be supplied from one type of 
generator. I take issue and challenge bim to show 
& plant in operation where that condition exists, 
except in the сазе of the low tension direct three- 
wire system. I bave not seen it. I think it was 
Mr. Bowker, vice-president of the Edison Illumina 
ting Company of New York,when we first started to 
discuss this question of the use of alternating current 
in connection with the low tension Edison station, 
pointed out the absolute permanenoy of the main 
investment in low tension work—that is, the distribu- 
tion system; and although Mr. Wagner may be oot- 
rect in the claims he makes as to perceutages of effi- 
ciency—on that subject I am not competent to offer 
an opinion—I would warn you to go very carefully, 
certainly in large cities, about adopting a echeme 
over one that has received the test of time. So far 
as widely distributed areas are concerned there is no 
doubt that the alternating current is of great advan- 
tage to us, but in big centeis of distribution I think 
that tbe experience of electrical engineers the world 
over has shown that the one system to use, one by 
which we can make money and which will enable 
us to keep our positions, is the use of tbe low tension 
Edison system. 

Mr. Ayer—The discussion resulting from papers 
like these, во far as it bas gone, largely relates to 
the practice in large cities. The membership in the 
Association, however, is not made up of representa- 
tives of large cities entirely, and tbe discussion of 
the papers should take а trend that would benefi 
the greatest number, and it seems to me there is 
ample food in these two papers to give us some les- 
eons that will apply to all. One thing thas I tbink 
is pretty generally understood by the operators of 
central stations in the last few y- are, is the necessity 
of getting rid of the house to house transformer, 
which means going to the three-wire distribution. 
We аге all working for tbat end. It seems to me 
now from this discussion that it is tha thing $0 
come to; in other words, that method of distribution 
is best that produces pei mane! cy of invest mint and 
leads up to some one settled method for detail of 
ourplan. The motor busine-s is coming to be quite 
a factor as you appreciate. The alternating current 
motor, while not developed to its highest eflicienoy 
aud not so well known, may bave great possibilities, 
but it is not going to exceed the possibilities of tbe 
direot-ourrent motor. The question of the flexibility 
of the current, while it is not so mach a question to- 
day as it was five or ten years ago, is still very 1m- 
portant. The point bas been raised about hydraulic 
elevators in medium size cities cutting off desirable 
sources of revenue. Printing presses are very 
troublesome to the alternating-current motor ШАП. 
There are other special uses and demands, but we 
know this in regard to the relative value of ае 
investments—yon have to make some ехрегішер!а 
investments to-day in the alternating-currebt пою 
you have the question of insulation to contend with, 
and in all high tension devices as you geb ор im 
pressure you decrease the life of the devices and the 
investment is of a less permanent nature. The obar- 
acter of tbe services that you oould ges from the one 
or the otber is varied. It is certain that T 
get good regulation with the direct current. be 
easier to regulate the low pressure system than in 
high, but the question is to get tbe thing SM ral 
bring you the greatest amount of business al 5 
times, and that is a question which ie а 8 10 А 
one. The low tension system certainly does tie 
While we ba ve the statements that а perfeotly ше 
factory single-phase motor is in the market we Ыы 
they are not їп general use. Many of the aes 
have experimented with them. There 18 DO ren 
tion that they will come and be satisfactory, se 
they аге not comparable to the direot-curren 
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to-day. Isolated plants will invariably put in in the 
future aa in the past the direct currens aud you will 
lose sight of the possibility of a large amount of busi- 
ness if you extend your alternating system ratber 
than to extend the system with direct ourrent. 
The aro lighting problem to me is one that is readily 
solved with the direct system, and for outlying dis- 
tricts and municipal lighting there is no question in 
the mind of any one who has ever attempted to 
compare the alternating current with the direst cur- 
rent for atreet lighting from series or multiple аго 
lamps, that the very nature of the current makes ita 
certainty. You get the strongest rays where they 
are useful; no reflectors are necessary to carry it 
down. We know the enormous investment we 
would have to put into apparatus incident to devel- 
oping tbe alternating-current system. All translating 
devices are easily destroyed and they are expensive 
to replace, 

I bad thought to touch in detail on some of these 
statements relative to the comparison of the two 
methods, but it does not reem necessary. Where 
alternating current only is practicable and there are 
conditions where a central station should use it, it 
goes without saying that the method outlined, or 
substantially that, is one which should be taken up 
wherever the conditions warrant it; but I want to 


' express my conviction very firmly that the old sys-. 


tem is the best one. 

The disoussion was continued by Messrs. Faker, 
Davis, Stetson, Van Trump, Ferguson, De Camp, 
Insul], Hubeley, Thayer, Chandler, Smith, Wal. 
bapk and Carnes, and was principally in reference to 


details pot ente'ed into in the papers of Messrs. 


Wagner and Ferguson. 


FIFTEENTH GENERAL MEETING OF THE АМЕВІ- 
CAN INSTITUTE OF ELECTRICAL ENGINEERS. 


The Fifteenth General Meeting of the American 
Institute of Electrical Engineers began its open- 
ing session at Omaha, Neb., at 10 A. M. Monday, 
Јаре 27. Through the courtesy of Mr. Rosewater, 
of the Omaha Bee, a large, cool assembly room on 
the top floor of the Bee building was placed at the 
disposal of the Institute throughout the Convention. 
The opening session was called to order by the 
president, Dr. A. E. Kennelly, who announced that, 
the mayor of the city being absent, the president of 
the City Council, the Hon. W. W. Bingham, bad 
been deputed to receive the visitors. 

Mr. Bingham extended a cordial greeting, and as- 
sured the Engineers that during their stay curfew 
would not ring till 3 A. M., so that plenty of time 
would be afforded to do the Midway properly. He 
closed by presenting the Convention with a golden 
key to the city. President Wattles of the Exposi- 
tion was then introduced and welcomed the Society 
to the Exposition and extended the courtesies of the 
grounds tothem. Mr. Watiles expressed his appre- 
ciation of what his electrical engineers had done for 
his big show and insisted that the lighting effect of 
the Grand Court at the Trans-Mississippi Exposition 
would take second place to nothing, not even the 
Chicago Exposition. Mr. Edward Rosewater was 
next presented and spoke in a reminiscent strain of 
his early experience in telegraphy. 

President Kennelly next delivered his inaugural 
address, on The Present Status of Electricity. 
This was followed by a paper entitled ‘‘ The Dielec- 
tric Strength of Air,’’ by Charles P. Steinmetz. The 
secretary next read a paper in the absence of its 
author, Mr. Howell, on ''Two-wire Distributing 
Systems aud Lamps of 220 240 Volts.’’ This gave rise 
to an interesting discussion in which many members 
participated, aud was one of the most instructive 
features of the session. A Capillary Electrometer 
for Electrical Measurements“ was the last paper to 
be read hy its author, Charles F, Burgess, aud was 
favorably received. 

On Tuesday morning, after the meeting had been 
called to order, a paper by George А. Damou on A 
Modern Eleotrio Central S ation“ was read aad was 
followed by a discussion in which Messrs, Arnold, 


Steinmetz and Humphrey participated. 


The Preliminary Report of the Committee on 
Standardization ’’ was next presented by Dr. Crock- 
er, the chairman of the committee. The general 
discussion of tbe report followed, which occupied the 
remainder of the morning session. 

At the Wednesday session a paper by Albert H. 
Armstrong on ‘‘Some Phases of the Rapid Transit 
Problem ” was read, which was followed by а paper 
on Transmission and Distribution of Power for 
Railway Service," by Ernst J. Berg. Both papers 
were quite fully discussed. A paper on telephonic 
distarbances in Minneapolis was then read by Prof. 
С. D. Shepardson of the University of Minnesota. 

During the afternoon of Monday, the opening day, 
the Convention visited the Omaha and Grant Smelt- 
ing and Refining Company's works, also the Union 
Pacific Railway Company's shops. The smelter is 
the largest in the world and the trip through it 
proved quite interesting and profitable. Master 
Mechanic Manning of the Union Paoifio personally 
conducted the men through bis shops. 

Col. J. J. Dickey, of the local committee, at the 
Monday morning session announced that tbe 
Knights of Ak-Sar-Ben would hold an honorary ini- 
tiation in the evening forthe A. I. E. E.’s. All who 
desired to take the oath of allegiance to King Samson 
IV were to meet at the '' Den" at 8 Pp. м. Fifty 
men were at that morning meeting and fifty men 
knocked humbly at the gate of the King’s palace in 
the evening. Sixteen entered the lists to gain spe- 
oia] favor in the eyes of the King, and the rest stood 
by and enjoyed the efforts of the favor-seeking six- 
teen. Since the new subjects were electricians, it 
was thought no more than proper to turn the 
t‘ juice ” on a little stronger than usual in the ma- 
chines fitted up to shoot lightning through candi- 
dates. 

The afternoon and evening of the second day were 
spent in a complimentary trip to the Exposition. 
When night fell the lighting of the main court was 
admired, and then the trip down the Midway began. 
The crowd escaped from the delirium of tbe 
‘* Streets of All Nations," crossed the way and re- 
membered the Maine long enough to see it blown up, 
and then found their way to the ‘‘ German Village.’’ 
The hospitable manager and his beer were too much, 
and there the crowd stayed till the lights went out. 

An excureion to South Omaha was the programme 
for Wednesday afternoon. A visit to the establish- 
ments of tbe Swift and of tbe Armour companies 
gave the visitors some idea of the extensive packing 
interests of the Маріо City. In the evening, 
through the kindness of the several managers, the 
Convention enjoyed a trolley party tbrough Council 
Bluff», Soutb Omaha and Omaha. 

Before adjourning, the Convention extended its 
unanimous thanks to Prof. Owens for his untiring 
efforta in the local committee on arrangements. The 
following resolutions were also unanimously 
adopted : 

Whereas, The American Institute of Electrical 
Engiueers at its first general meeting west of the 
Miesissippi bas been received with cordial hospital- 
ity and every endeavor has been made to contribute 
to the convenience and pleasure of its members: 

Therefore, the Institute formally expresses ite 
hearty appreciation of the many favors and courte- 
sies which have been extended by its generous hosts 
in exhibiting the remarkable industries of Omaha, in 
presenting the beautiful ** White City," which rep- 
resents the progress and enterprise of the Tians- 
Mississippi West, and in many ways doing honor 
and contributing to the welfare of tbe Institute. In 
especial measure thanks are due to the oity of 
Omaha, through ity Acting Mayor Bingham; Mr. 
Rosewater for courtesies extended; Mr. Wattles in 
behalf of the Exposition, and also Mr. Kirkendall of 
the Department of Buildings and Grounds, for 
special attentions; the Omaha & Grants Smelting & 
Refining Company, the Union Pacific Railroad Com- 
pany and Master Mechanic Manning, the Omaha 
Street Railroad Company, the Omaba and Council 
Bluffs Railroad & Bridge Company, Swift & Co. of 
South Omaha, Armour & Со. of Svutb Omaha, tbe 
Knights of Ak Sar- Ben, and the members of the un- 


tiring local committee. 


The following is a list of names of those in attend - 


ance: 
Abbott, Arthur Vaugbn, Chicago. 
Armstrong, A. H.. Schenectady. 
Arnold, Bion J., Chicago. 
Bidt, F. B., Chicago. 
Berg. Ernst J., Soheneotady. 
B ngham. W. W., Omaba. 
Burgess, Charles F.. Madison. 
Creighton, Hon. J. A.. Omaha. 
Crocker, Francis B., New York. 
Damon, George A., Chicago. 
Dickey, J. J , Omaha. 
Dimmock, W. S., Omaha. 
Drake, Luther, Omaha. 
Eddy, Dr. H. T., Mioneapolis, 
Ekatrom, Alex., Schenectady, 
Frankenfi Id, Budd. State College, Pa. 
Fuller. C. O., Omaha. 
Goldsborough, W. E., Lafavette, Ind. 
Hamerschlag, A. A., New York. 
Harris, G. H., Birmingbam, Ala. 
Hibbard. Freeman, Minneapolis. 
Horton, C. B.. Omaha. 
Howell, John W., Newark. 
Humphrey, Н. H, 56. Loria. 
Jackson, D. C., Madison, Wis. 
Kammever. С E., Chicago. 
Keller, E. E., Pittsburw. 
Kennelly, Dr. A. E , Philadelphia. 
Kerr, H. H., Chicago. 
Korty. L. H., Omaha. 
Lane, Н. Уап ‘е, Omaha. 
Lindsay, W. E.. 8s. Louis. 
Lovett, Jerael, Omaha. 
MoKissick, A. F., Auhurn, Ala. 
Morgan, Jacque L, Kansas City, Mo. 
Murphy, Fiank. Omaha. 
Nash, F. A.. Omaba. 
O'Hara, J. B., C нса ro. 
Owens, Prof R. B. Lincoln, Neb. 
Pope, Ralph W., New Vork. 
Reichmann, F., Austin, Tex. 
Rogers, A. S., Omaha. 
Rose water, E, Omaba. 
Rose water, Andrew, О пара. 
Rustin. H., Omaha. 
Soott, C. F., Pittsburg. 
Sbaw, H. B., Columbia, Mo. 
Shepardson, George D , Minneapolis. 
Shuríg, Edward F., Cmaha. 
Steinmetz. Charles P., Scheneotady. 
Stieringer, Lnther, New York. 
Umsted, W. W., Omaha. 
Wattles, G. W., Omaha. 
White, William F., Omaha. 
Wooibridge, J. E., New York. 
Yost, C. E., Omaha. 


MEETING OF THE CANADIAN ELECTRICAL AS- 
SOCIATION. 


The Canadian Electrical Association held its 
annual meeting at tbe Windsor Hotel, Montreal, on 
June 28, the attendance being unusually large. 

The Association was welcomed to the city by His 
Worship Mayor Prefontaine, who was introduced by 
Mr. Sadler, after which Mr. John Yale of Guelph, 
the president of the Association, delivered the ons- 
tomary presidential address. The firrt paper to be 
read was How to Overcome Some of the Difficulties 
Encountered by Central Station Men,“ by A. A. 
Wright of Renfrew, Ont. Mr. Wiigbt's paper oon- 
tained many valuable suggestions on this suhjeof 
from the standpoint of one having to deal with cas- 
tomers living in a town of moderate size. The paper 
was distributed. The meeting adjourned at noon 
to resume again at 2 o'clock. Another large aiteud- 
ance greeted the second session and much enthusiasm 
was displayed in the proceedings. 

A paper on Eleotrio Utilization of Water Powers,“ 
prepared by L. D. W. Mayie, was read by W, H. 
Browne, and read so well that it was humorously 
suggested that Mr. Browne should accept the posi- 
tion of official reader for the Convention. 

Mr. Magie's paper dealt with the desideratum to 
be attained in making use of water power asa power 
tor generating electricity at a profit; and as the rela- 
tive merits of steam and water were incidentally 
involved in the argument, considerable discussion 
afterwards arose on this point. 

After Mr. Reeser, E. E. Wright, Mr. Wickens and 
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others bad spoken briefly, the suggestion to defer 
Mr. Magie’s paper for disoussion to next year was 
adopted, and it was received with a cordial vote of 
thauks. 

A rather remarkable paper was that read by W. 
T. Bonner, entitled A Plea for the Introduction of 
Goods Traffic on our Suburban Tramways.” 

Mr. Bonner drew attention to what he conceived 
to be an important field for development in tramway 
enterprise, after whicb be proceeded to expose the 
scheme of bis paper. This, in & word, was that 
Suburban tramways should acquire facilities for саг- 
rying farm produce in the wagons as freight on the 
roads, thus reducing the cost of carriage and saving 
the farmer the long and tiresome journey by borse 
and wagon to get to market. 

A'ter qnite a lengthy disoussion on this subject, 
on motion a vote of thanks was tendered to Mr. 
Bonner for his paper, and the meeting adjourned 
until June 29 at 10 o'clock, 

After the meeting had been called to order on June 
29, C. H. Mortimer submitted his annual report, and 
considerable routine business was gone through 
with, it being decided among otber things to hold 
the Convention next year at Hamilton. James 
Milne’s paper on *' Economies in the Boiler Room ” 
was read at this session by Mr. Weeks. W. T. Bon- 
ner read a paper on The Qaimby Screw Pump," 
which it was claimed offered a wider range for the 
utilization of electric power than any other apparatus 
presented for rome {іше past, and in a field also 
where costs of installation and operation are both 
im portant factors, 

The other remaining papers were taken as read, 
and the Cunvention adjourned. 


E. M. F. of the Aro With Aluminum Electrodes. 


It is known that an electrolytic cell having carbon 
and aluminum electrodes opposes the passage of cur- 
rent in the aluminum-carbon direction with an EMF. 
of 22 volts, while current passes in the other direo- 
tion with only the opposition due to the resistance 
of the liquid and the polarization EMF. Herr V. 
von Lanz describes in Wiedemann’s Annalen his re- 
searobes upon tbe aro with aluminum electrodes. 

This aro is established under an EMF. of 19 volts. 
Between electrodes of aluminum апа carbon the 
current passes more easily from aluminum to carbon, 
au ¢ ffeot contrary to that noticed in the electrolytic 
cell. This aro may be used therefore for the rectifi- 
cation of alternating currents, but the efficiency of 
such a rectification would not be higher than about 
6 per cent. 


LEGAL NOTES. 


A recent decision of a New York court is of im- 
portance to street railway companies. The case was 
one of acollision between a street vehicle and a 
trolley car, and grew out of an action for damages 
on the part of the owner of the vehicle. It appears 
that the vehicle was traversing a street crossing the 
street railway track, and that while so doing it was 
struck by acar and badly damaged. The defence 
set up the plea that the car bad the right of way, 
and that it was the duty of the driver of tre vehiole 
to recognize this fact and stop his horse to let the car 
go by. Tbe court held that this defence was errone- 
our; that a street railway company in acquiring the 


privilege to lay rails along the streets for its traffic 
was nob given any exclusive privilege, and that it 
was the duty of a motorman at all times to be as 
careful aud as watchful in avoiding collisions with 
horae drawn vebioles as the drivers of such vehicles 
should be in avoiding collisions with the cars. _In 
other words, that street cars have no special privi- 
leges other than the right to require that vehicles 
shall not impede their progress along the streets 
they traverse. 


A bill ia equity bas been filed in the United 
States Circuit Court at Philadelpbia by the Edison 
Eleotrio Light Company against the Lancaster Eleo- 


trio Light, Heat & Power Company, and Isaac 
C. Walker and Henry G. Keppler, trading as Walker 
& Keppler of Philadelphia, arking to bave the de- 
fendants restrained from the making of an alleged 


infringement on the plaintiff's patent upon an im- 
proved system of electrical distribution. 


Justice Scripture in special term at Syracuse, 
N. V., on the 23th ult., after hearing argument on a 
motion made by Attorney Bronner, of Little Falls, 
dissolving the Dolgevile Eleotrio Light Company 
and appointing a 1eceiver therefor, named James D. 
Feeter of Little Falls as receiver. The electric light 


company is one of the concerns involved in the fail- 
ure of Alfred Dulge & Suns. 


Judge Valiant bas denied the writ of mandamus 
asked for by George H. Little of St. Louis to oom- 
pel the officers of the St. Lonis Electric Railway 


Company to permit him to see the books of the com- 
pany. Tbe company was organized some years ago 
to build an electiic road between St. Louis and Chi- 
cago. The road was rot built. 


The Volunteer Engineers. 


Company F, First Regiment U. S Volunteer En- 
gipeers, was mustered in at Camp Townsend, Peeks- 
kill, on the afternoon of the 4th. Among those 
designated electrical engineers or electrivians on tbe 
muster roll are: Sergeants—Franvis M. Blacklock, 
Niagara Falls; George C. Ewing, Newton, Mass. 
Corporals—Geo:ge B. Gordon, New York ; William 
J. Schweiger, New Vork. Musician—Warren S. 
Fisher, Ridley Paik, Pa, 


Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. 


THE NEWS. 


What Is Going On in the Electrical Worid. 


LIGHTING PLANTS. 


Bunker Hill, Ill.—The electric light ordinance has 
passed the council by a unanimous vote. Bonds will 
be issued to the amount of $6,900 and the proceeds ap- 
plied to the erection of the plant. 


Decatur, Micb.—The committee appointed to investi- 
gate as to cost and advisability of putting in an electric 
light plant have reported favorably to the project, aud 
recommend that a plant to cost about $6,000 be ob- 
tained. Thesystem will be fur both arc and incandes- 
cent lighting. 


Fargo, N. D —A franchise has been granted to Alex- 
ander Hughes and Edmond A. Hughes of Bismarck to 
operate an electric light and power plant in Fargo. 
The term of the franchise is twenty years. 


New Richmond, O.—P. Arlund & Co. have been 
ranted a franchise permitting them to erect an electric 
ight plant in this town of sufficient capacity to supply 

33 arc or 150 incandescent lights for street lighting. 


O:hkosh, Wis.—An ordinance is being puhlished 
granting to F. H. Libbev and associates the right to 
establish a plant in Oshkosh for furnishing light, power 
and heat by means of electricity. 'The franchise is to 
be in force for 25 years from July 1. 


Terre Haute, Ind.—The old electric light plant has 
been sold by Keceiver Walsh to A. J. Crawford for 
$40,000, he being the only bidder. 


STREET RAILWAYS. 


Albany, N. Y.—An application bas been filed with 
the State Railroad Commissioners for authority 10 build 
au electric road in Cheektowaga and to the town of 
Java in Wyoming county. The application is made by 
the Buffalo Valley Railroad. hut it is believed to be 
merely an extension of the Buffalo Traction Company's 
lines. The Commission will give & hearing on the 
application on the 13th inst, 


Baton Rouge, La.— The car shed of the Home Elec- 
tric Company was burned down on the 24:b ult., reault- 
ing in the destruction of several cars, the office furni- 
ture and tbe revair shop. The loss is estimated at $15,- 
000, with only $2,000 insurance. 


Cleveland, O.—The Cleveland & Eastern Railroad 
Company bas begun its line to Burton, 28 milesdistaut, 
and expect to complete it this year. Later the read 
will be extended to the Pennsylvania State line. The 
officers and directors of the company as organized are: 
President, Н. P. McIntosh ; vice-president, Н. A. Sher- 


win; secretary and treasurer, E. G. Tillotson ; direct- 
отв: Н. P. McIn'osh, Н. A. Sherwin. В. A. Hartman, 
Н. Clark Furd, W. Н. Lamprecht, Howard White, W. 
М. Gates and E. G. Tillotson. 


Fernandina, Fla.—J. E. Starke, of Jacksonville, haa 
submitted a proposition to the city council, looking 
toward tbe building of an electric street car line to 
Amelia Beach, a local resurt. The matter was submit- 
ted tu a special committee uf the council. 


Kansas City, Mo.—A number of local capitalists are 
about to incorporate as the Kansas City Electrical 
Street Railway Company and will build and operatea 
line on the suuth side of the city. 


Lawrence, Mas3.—The substitution of an electric 
traction service fur steam at tbe Arlington mill here has 
given great satisfaction as a measure of economy iu 
the shilting of loaded апа empty curs on the tracks con- 
nected with the establishment. 


Mamaroneck, N. Y.—The Tarrytown, White Plains 
& Mamaroueck Railroad, the first line to connect Long 
Igiand Sound with the Hudson River, is completed, and 
the first car was run by electricity over the new branch 
from White Plains to Mamaroneck on Thursday even- 
ing. The route is about eighteen miles long, and in- 
cludes a sbort branch to the Bloomingdale Asylum. 
The company tas the right to charge 20 cents fare over 
its entire liue, or 10 cents between White Plains and 
Mamaruueck. 


Milwaukee, Wis.—The Milwaukee Street Railway 
Compauy's line to Waukesha and Waukesha Beach is 
completed and in operation. 


Milford, Conn.—The Milford Street Railway Com- 
pauy's line between Milford and Woodmont has been 
opened fur trsffüe. This gives a continuous trolley 
line between New Haven aud Stamford, a distance of 
over fifty miles. 


Pine Bluff, Ark.—The promoters of the electric street 
railway bave secured а site for a power bonge and will 
erect the necessary buildings at once. Work on the 
road will begiu as soon as the rails which have been 
ordered arrive. 


Saginaw, Mich.—An ordinance of council is published 
in be News” giauting a 25-year franchise for a street 
railway in this city to C. Sidney Shepard, S. D. Loriug, 
and Charles Eddy, who are allowed one munth from 
June 20 to req ect or accept it. 


St. Paul, Minn.—The North St. Paul, White Bear & 
Suburban Railway has passed into the bands of the St. 
Paul City Railway Company and is now being operated 
by that corporation. 


Staten Island, N. Y.—The Staten Island Midland 
Railroad, which controls abont one-half of the electric 
railroads on Staten Island and has almost exclusive 
control of the streets on the south sbore toward the in- 
terior, has abolished the system of transfers provided 
for in its franchise, and hereafter every one wishing to 
change from one branch of the road to anotber must pay 
a second full fare. 


Waterville, Me.—A company has been organized to 
build and equip an electric road from Fairfield to Ben- 
ton Falls. 'l'he members of the company are Juhu T, 
Richards, Chas. D. Brown, Elisha Morgan, Edwin W. 
Heath and Н. M. Mansfield. Tbe primary object of 
the road is to carry freight betweeu the two puints. 


West Bay City. Mich.—The Interurban electria road 
has settled with D. F. Campbell, of Bay City, for $10.000 
in payment for the lives of his wife and three children 
who were killed in the bridge accident on the road 
July 7, 1897. 


MANUFACTURING, ETC. 


Berlin, Ger.—A company has been formed here under 
the title of the Electric Power Company of Santiago de 
Chili, with a capital of 24 000.000 marks, of which 
Wernher, Beit & Ca., ot Berlin, take as much ая 12,000,- 
000 marks, while the balance ія taken in equal proper 
tion by the Societe Generale d'Electricite. Part of the 
capital will be offered for subscription in England. Ex- 
tensive electrical undertakings in Chili are вооп to be 
started by the company. 


Cleveland, O —A meeting of the representatives of 
the suburban electric roads entering this city was held 
here on tbe 29th ult. for the purpose of arranging 
plans for a new express company to be operated hy 
those lines. An organization for this purpose w 
probably be the result. 


Detroit, Mich.—The Fire Commission has awarded 
the contracta for the new fire and police telephone sy 
tem. The contract for cable wan given to the Standa 
Underground Cable Company a: d for telephone appar- 
atus to the Holtzer-Cabot Electric Company of Brook- 
line, Mass. 


TRANSMISSION PLANTS. 


Johnstown, N. Y.—The Cayadutta Electric (teners: 
ting Comnanv, composed of Supervisor A. Z Wemple 
and Dr. W. Н Post of Fultonville and J. 8. Wilson of 
Fonda, has purchased the dam and water privileges, 
known as the Clapper dam, on Cayadutta creek, near 
Sammonsville, and will use the water power to operate 
an electric plant. The company intends to put іп я 100 
horse power generator that will have a capacity of far- 
nishing 800 incandes ent and & arc lighte, a sufficient 
number to furnish Fenda and Fulton ville with all 
light they are likely to need for some time. 
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the ordinary globes most of the downward saysare cut off, 


Los Angeles, Cal.—The San Gabriel Electric Com- 
pauy's line has been completed and the works are in 
operation, furnishing power to customers at a distance 
of 23 miles from its source, the San Gabriel Canyon. 
The company has at its commaud 4,300 horse-power. 


Low ville, N. Y.— Lafayette Wet more of Martinsburgh 
has bought a water power at Belfort, and intends to 
harness the power aud convey electricity to Lowville 
for lighting and manufacturing purposes. Belfort is 
fourteen miles northeast of Lowville, and tbe power in 
question, which is on Beaver river, it is estimated will 

evelop about 2,000 horse power. 


Massena Springs, N. Y.—A contract has been placed 
by the St. Lawrence Power Company for the excava- 
tion of its canal. The generating plant which it is pro- 
posed to егесі will entail an expense of about $3,000,000. 
The water power available is some 200,000 HP. and the 
electric generator equipment will in time be 150,000 HP. 
The power will be electrically transmitted to several 


towns and cities. 


COMPANY MATTERS. 


Newark. N. J.—A mortgage for €290.000 was recorded 
in the ‹ Ёсе of the Register of E sex County on the 1st 
inst. It was given by the Crocker Wheeler Electric 
Company of East Orange to the Knickerbocker Trust 


Company of New York. 
PERSONAL AND MISCELLANEA. 


James Smith of Orange, N. J., has been appointed 
manaver of the Elizabeth brauch of the North Jersey 
Rtreet Railway Company, to take the place of George 
F. Chapman, promuted to be general superintendent. 


A few nights ago, at Northboro, Mass.. Superintend- 
ent B. L. Dickinson of the Worcester & Marlboro Street 
Railway was aroused from his peaceful alumbers and 
presented with a handsome gold Waltham watcb. gold 
chain and «harm by the employees of the company, asa 
token of their esteem. 


We are advised from Washington that Mr. Frederick 

mory’s teim ав Director of the Bureau of American 

publics has been extended to October 1 of the present 
year. Mr. Emory will, as heretofore, by direction of 
the Serretary ot State, continue to serve as Chief of the 
Bureau of Foreign Commerce, Department of State, 
in the work of editing the commercial reports of the 
diplomatic and consular efficejs. He was designated as 
Acting Director of the Bureau of the American Repub- 
Nes npon tbe death of the late Director, Mr. Jeseph Р. 
Smith, on the 5tb of February last, and was made 


was the manager ofthe Franklin Institute. In 1887 he 
was engineer of the Edison Electric Light Company. 
In 1889 be was made chief engineer of the Edison Gen- 
eral E ectric Lighting Company, and in 1891 he was 
made president of the same compavy. In 1896 he was 
president of the American Electrical Exhibition Com- 
pany. He is now the director of the Philadelphia Elec- 
trical Exhibition, whicb has proven so interesting both 
as an exhibition and a means of instruction to thou- 
sands of our public. Prof. Marks is strong in the belief 
that the usefulness of horses for business and pleasure 
purpoees in large cities and towns is rapidly coming to 
an end, because electricity will do the work of the 
equines far better, cheaper, more cleanly and more 
bealthfally than they do it. The General Electric Anto- 
mobile Company is to be congratulated in having а 
savant of his prominence and energy at its bead." 


Walter К. Freeman, convicted in the New York 
Court of General Sessions of assaulting a young girl, 
bas been released from prison after having served three 
years of his ten years’ sentence. He was discharged 
because of a stipulation made by the District Attorney 
that he would press the complaint no further if the 
Court of Appeals sustained tbe decision of the Supreme 
Court directing & new trial. The Court of Appeals 
having done this, the prisoner on Wednesday last was 


declared a free man. 


Lion tamers nowadays frequently use electricity in 
taming their beasts, When a wild lion or tiger is to be 
tamed, electric wires are first rigged up in the cage be- 
tween the tamer and the animal. After a time the 
tamer turns his back, ара Ье lion invariably makes a 
leap at bim, but, encountering the charged wires, 
receives a paralyzing shock sufficient to terrorize it for- 


ever. 


COMMERCIAL PARAGRAPHS. 


The motor herewith illustrated, and known as No. 1 
Motor, and which operates а 4-inch fan by means of a 
battery, was invented by Mr. Jam:s H. Mason, 151 East 
28d street, New York. Mr. Mason, who is a well-known 
inventor, manufactures various derigna of portable fan out- 
fits under patents owned by himself.) In every case special 
care has been given to the design. which is scientificaliy 
correct, and in every case the construction 18 perfect. Mr. 
Mason is prepared to furnish portable battery fan outfite 
with fens 4 or 8 inches in diameter, ranging in price from 
$250 t^ $10. For country residences or isolated dwellings 


No. 1 Motor—Cat one-half height. 


Director, with spec'al powers, by action of the Exccu- 
$ ve Committee on the 28th of February last to serve 


until June 30, 1898. 


Superintendent Robert H. Dalzell of the Bullock 
Electrical Company, Cincinnati, tendered bis resiyna- 
tion а few days ако because of some disagreement be- 
tween him and Vice President Nea ve. After doing so he 
weut to hisledging rooms and took morphine to steady 
his nerves. бит, it is supp sed, drank an overdose. He 
was f: und shorty after lying unconscious upon his hed hy 
an attendant who called iu medical aid. After T 
witb his patient for several hours the doctor pronounc 


him out of danger. 


Prof. William D. Marks, who has just been elected 
president of the new Geueral Electric Automobile Соп » 
peux. is, says the Puiladeluhia North American," 
* not ou ly oue of the moat expert electricians iu tbe 
country, but is also a scholar of great attainments in 
ol ber branches of science. Prof. Marks, like mast of 
the great electricians of the world, is American born, 
bred and ressed. He came before the public promi- 
nent lx in 1876, when be was made Professor of Dy uam- 
jen] Engineering of the University of Pennsy!vs»nis la 
1878 he took up the study of e ectricity in accor ance 
with the suggestion vi Nis intimate friend, I поша» А. 
Edison, and it has ever since been with bim not only a 
setürce of profit, hut also a lu bor of love. Не is to-day 
recogniz: d as опе of the greatest of authorities in all 
that pertains to electrical matters. Prof. Marks isa 
man of great executive ability, and has held many 
positions of trust and responsibility in this city, which 
for over twenty ураг has been his home. In 1884 he 


where no steady supply of electricity can be obtained from 
city mains for operating a fan during the summer months, 
the portable fan outfit sold by Mr. Mason would seem to be 
just what is needed, ss the first cost is extremely low and 
the cost of operation but one cent an hour. The fact that 
Mr. Mason has received many orders for fans of this de- 
scription, one order alone being for 500, would certainly 
go to prove that an outfit of thia description, where no acids 
are obliged to be handled, is just what is needed during 
the hot season and is easily within the reach of all. 


The Holophane G]ass Company of No. 1 Broadway. New 
York, ia manufacturing a Jine of glass globes that far sure 
passes any make of globes now on the market. The Hol- 
opbane compound prism glass places all high-power 
sources of light such aa the electric arc, incandescent gas, 
incandescent • lectrice and acetylene under ab- olute control, 
enabling the light to be so distributed and diffused as to 
give the highest possible illumirating efficiency in each 
particular case. The methods by which the Holophene 
gia-sia produced make it absolutely different frum any 
other form of corrugated orribbed glass in esistence. Its 
general appearance when not illuminated does not differ 
materially from the ordinary ribbed and prism glass now 
on the ma' ket; there is one infallible method however by 
which Holophane glass can be instantly recognized, name- 
ly, that when put over a light the whole surface shines. 
The value of a globe, as is well known, can only be deter- 
mined by getting underneath so ag (о look up atit, With 


whereas іп the case of a Holophane there is an increased 
brilliancy. This wel) known concern have recently gotten 
out an exceedingly attractive and fully illustiated pam- 
phlet of aome 60 pages descriptive of the Holophane which 
should certainly be in the hands of all those interested in 


securing good illumination. 


RECENT COMPANY ELECTIONS. 


Providence & Taunton Street Railway Compsny, Tann- 
ton, Maas.—Preaident, Col. J.J. Whipp!e of Hrock tan; 
treasurer, P. L ^altonstall of кодо; clerk, George A. 
Rut man of Malden, Mana; directora: W. A. Tucker and E. 
P. Shaw, Jr., of Boston, F. К. Pe-k na of Providence, А. B. 
Williams of Taunton, and the officers. 


Penn Electric Light Company, Philadelphia, — Directora: 
A. J. DeCamp, Henry Olay, Samuel Н, Huey, Jamesa Me- 
Manes, W. I.. Kk ing, Martin Maloney, George 8. Graham, 


David II Lane and James E. Hays. 


Gereral Flectric Automobile Company. Philadelphia 
President, William D. Marks, formerly president of the 
Edison Electric Ligbt Oompany; directors: W. W. Fonik- 
rod. oreside..t of the Trades League and senior member of 
the firm of Hood, Fautkrod & Co.; О C Hosby-hell, treas- 
urer of the Fidelity Mutnal Life A»snrance Oompany ; H. 
S. Hale. president of Hale & Кі. burn Manufacturing Com- 
panv; E. F Morse, president of Moray, Williams & Co. 
Elevator Works; J. II Lorimer, p esidentof W. H. | orf. 
mer Rona Oo; F. R. Maturin, secretary of Corp ration 
Trust Company of New lersey ; R. M. Hunter, electrician 
and inventor. The тоне Iusuran:e, Trust & ala 
Deposit Company of Philadelphia are the subscription and 
financial agents. 

Deering Electric Light Company, Deering Me —Preai- 
dent. W. W. Mitchell; treasurer and manager, Geo се W. 
Rr wn; directora: W. W. Mitchell, D. W. Hoegg. Myron 
Е. Moure, Frank W. Stockman, J Т, “atson, George W. 
Brown, Joseph B. Walton, Caleb R. Marsh. 


INCORPORATIONS. 


The People's Electric Light, Heat & Power Company, 
Nanticoke, Pa. Capital stock, $75,000. Incorporatora: M. 
W Morris, Pittston; ©, Е. Stegmaler, J. A. Bullard, Sol. 
Hirsch, S. Wormser, E. W. Mull gan, W. G. Weaver aud 
J. W. Morris, of Wiikes - Barre, Pa. 


The Toledo Heating & Lighting Company, Toledo, О — 
to furnish electricity for sighting heating and power and 
hot wster and steam for heating aud power purposes, 
Capita! stock. $125,990. Incorporators: H. IL. Yaneen, II. 
E. Marv n, Irving R. Шей, Т. W. Obilds, R. R. Lee and 
George H. Beck with. 

The International Rlectric Company, Cleveland, O.—to 
mannfectnea and deal in electrical anplisnees Capital 
stock, $10,000. Incornoratora: A. W. Mayers, E. H. Shaw, 
W. R. Studebaker, W. 8. Hale and Oharies Seaton. 


The Rt. T.ou's & Belleville Electric Railway Company of 
Fast Re Tanis hus certified to an increase of capital from 
from $50,000 to $560,020. 

The Ottumwa Electric & Steam Company, Ottnmwa, Ta. 
—tn operate street railways in the city of Ottumwa and 
vicinity. OapitA! stock, $200,"00. Incorporators: Samnel 
Mahon, Colvin Manmay, J. W. Garnes, J. В. Sax, William 
Doggett and J. Н. Merrill. 

The Mutnal Electric Company, Chicago, Ill. Capita) 
stock $25 001. Incorporators: E. H. Oheney, F. S. Rich- 
mond and II. O. Hall. 

The Portcheater Electric Lighting Company, Portches- 
ter, N. Ў —to manufacture electricity and use it for pra. 
ducing li4ht, heat and power. Cap'ts! stock, 850.000. 
Directora: William I.. Ward and Addison Johnsou, of 
Portchester, and William E. Ward of Куе. 

The North Jersey Lightand Power Company, Montclair, 
N. J.—to distribute el«ctricity for power and light pur- 


posean. Capital stock. $15,000, of which $1 050 la pa'd in. 
Incorporatore; William T. Francieco, Albert C. Williams 


aud Пату M. Warren, all of Montclair. 


Tha Enheata Electric compen? Ephrata, Pa. Capital 


stock, $15.00). Directors: Bai ey, Philadelphia; 
A. W. Mentzer (treasurer), H. G. Mentz-r and John W. 


Von Nerda, Ephrata; 8. N. Bailey, Dilluburg, Pa. 


The Gross Electric Exnerimental Company, Gillespie, 
Jii. Oavitel stock, $12.500. Incorno-ators:  Willlam М. 
Gross, John Hellers, William M. Williams. 

The Eagle Flectric Work“. Peoria, III., has increased its 
capital stock from $5,000 to 816, (00. 

The Mingo Light Company, Mingo Junction, O.—to 
maintain an electric light plant in Mingo Junction, Capi- 
tol stock. $301) [neorp ators: Renjemia L. Hirsh@eld, 
Josspu May, William May, Louis W. May and Thomas M. 


Loup. 

The lima H^aeoye К!есёгіс Light О зтр пу of Hone- 
ove “alia, N Y. Capital ^tock, $125,000. Directors: II. 
MH. Sitell, R I.. Freyer. J. C. Conway, P. P. Miller, II. W. 
Box, A. I. Williame, 4. M. Heldin, H. C. Gilbert aud Olar- 


ence McGregor, Buffalo. 


The Standard Electro Vapor Motor Oomnany. New 
Ү..гк. O«pital sto k. $30.000. Directors: 8. W. Warner, 


B. L. Waruer and W. M. Warner, of Yonkers. 


The Manhattan Institute of Electro-Ther«peutics, New 
York. Onpital atock, $25,000. Directora: Henry II Cold- 
herg and Ralwh Goldberg, New York, and T. M. Buckley, 


Brooklyn, М.Ү 


The General Eleotrio Company owed on July 
1,1898, $1,488,200 accumulated dividends on its pre- 
ferred stook. These dividends have not been pa d 
sinoe July, 1893. The rate of interest is 7 per cent, 
per annum. Neither have any dividends been paid 


en its common stock since August, 1893, 
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A SPECIAL PRIZE OFFER. 


Theses Competition for Students. 


We take pleasure in announcing to the students 
who are taking the electrical engineering course in 
the various Universities of this country that we have 
decided to award prizes for the most meritorious 
theses sent us by students graduating this year, as 
follows: First prize, $25; second prize, $15; the next 
three best theses to receive honorable mention witha 
а year’s paid subscription to ELECTRICITY. 


The conditions of the competition will be as fol- 
lows: Competing theses shall be sent in anonymously 
indorsed on the outside ‘‘ For Electricity’s Thesis 
Competition." Each thesis should be either accom- 
panied or followed by a sealed envelope containing 
the anony mous or assumed name under which the 
thesis was sent in as well as the correct name and ad- 
dress of the author and the name of the University 
or College he represents. "These envelopes will not 
be opened until all the theses submitted have been 
carefully examined and those deserving of prizes se- 
lected. Each of these envelopes should also contain 
а note from the Professor of Electrical Engineering 
of whatever University the student is attending, 
stating that the candidate is eligible to enter the 
competition. 

Тһе merit of the various theses submitted will be 
judged by the editorial staff of ELECTRICITY, assisted 
by any outside experts it may be deemed advisable 
to call in. 


The theses will be graded according to their appar- 
ent permanent value for the advancement of practice 
or theory in electrical engineering. Notbesis which 
has previously been published in full or in substance 
will be eligible for tbe competition, and whenever in 
a thesis it is found necessary to quote an authority 
credit must be given. 


The two theses awarded first and second prizes 
will appear in the columns of ELECTRICITY duly 
oredited to their respective authors, as also those re- 
ceiving honorable mention. The1ight is reserved to 
reject all these submitted in case none is found 
wortby of а prize. 


All theses awarded either a prize or honorable 
mention are to become the property of ELECTRICITY, 
although all drawings will be immediately returned 
after publication as wellas those theses receiving 
neither prize nor honorable mention. 


We make this announcement at the present time 
80 88 to give the students who desire to enter this 
oom petitiun ample time to prepare creditable pa- 
pers. No definite time is specified as to when all pa- 
pers should be in, but if possible we would like to 
have them all on hand by August 1. 


If the conditions of the competition as set forth 
above are not perfectly clear, we will be pleased to 
answer aby inquiries relating to this matter. 


The General Electric Company owed on July 
1, 1898, $1,488,200 acoumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum, Neither have any dividends been 
paid on its common stock since August, 1893. 


TELEPHONE AND TELEGRAPH. 


The Independent Telephone Convention. 


The Independent Telephone Association held its second 
annual meeting at Chicago on June 30, July 1 and 2. The 
attendance was quite large and the proceedings were con- 
ducted with a view to practical results in the contest which 
the independent companies are waging against the strongly 
entrenched Bell monopoly. The sessions of the Associa 
tion are for very good reasons held with closed doors, and 
our information in regard to the transactions is limited to 
the fact that it was determined that the fight against the 
Bell Company is to be kept up and extended into fields 
not heretofore entered by the independent companies. 


Several months ago, as we learn from the Burlington 
Hawkeye, the citizens residing in Massena and Cumberland, 
inthe southern part of Cass county, lowa, were quite 
anxious to have telephone communication with Atlantic, 
the court town, and to this end negotiated with the Iowa 
Union Telephone Company (Bell) for some time to have 
them extend their line in that direction. Quite a sum of 
money was pledged by subscription, and after waiting for 
some months the citizens took hold of the matter and 
established a line of their own, which has been in opera- 
tion for about sixty days. Since then the Iowa Company 
announced their intention of building a line, and had 
completed setting poles to Massena, but when they at- 
tempted toerect poles in the city limita they were in 
formed tbat the city council would not permit them. Ав 
the matter stands now, the Iowa Company has decidedly 
the worst of it, having set twenty-four miles of poles and 
being able only to get into Cumberland, and it is said they 
will have trouble there іп a short time. 


A few days ago an extraordinary long circuit was made 
up over the Postal Telegraph system from Little Rock, 
Ark., to Vancouver, British Columbia, the total distance 
being 5,009 miles. This stretch of wire went by way of 
Birmingham, Ala., and had automatic repeaters at the 
following points: Richmond, Va, New York City, Mon- 
treal, Fort Williams, Ontario, Swift Current, Northwest 
Territory, thence to the Pacific coast. Mr. T. L. Gouldings, 
chief of Vancouver, exchanged greetings with a number 
of Little Rock citizens who were present by Invitation of 
the local manager. 


Western Union officials say the tax on telegraph mes- 
sages of one cent will be levied on all messages. The 
senders must pay for the stamps, affix them to the mes- 
sages and cancel the same with thelr names and the date of 
cancellation. The company, having no facilities for hand- 
ling stamps, will only carry & limited supply, during the 
early period of the enforcement of the law, for the accom- 
modation of ita patrons. 


The new telephone company at Indianspolis has filed 
with the board of works two bonds—one for $10,000 and the 
other for $25,000. The former is to guarantee the city 
againstany damage from the operation or construction of 
the plant and the latter to insure faithful performance ої 
the contract. Both bonds were required by the contract 
between the city and company. The American Surety 
Company ia surety on both bonds. 


At Lincoln, Neb.,a few days ago the Supreme Court 
handed down an opinion in which the action brought by 
John О. Yeiser of Omaha to compel the Nebraska Tele- 
phone Company to put an instrument in his office at the 
monthly rental of $2.50 was dismissed, and the authority 
of the court to grant the relief on the proceeding denied. 
The court holds that fixing of telephone rates is a matter 
for the Legislature and not for the courts. 


The sub-committee of the Philadelphia councils’ electr}- 
cal committee have agreed to report the Drawbaugh Tele- 
phone bill with a favorable recommendation, The bill is 
practically the eame as the one introduced by the company 
in 1897, which was во amended that it waa not accepted by 
thecompany. It provides for à maximum charge of $75 
per annum for business houses, $50 for private houses. and 
the payment to the city of 8 per cent. of the gross receipts s 
also the filing of a bond of $50,000 for faithful compliance 
with the ordinance. 


The New York Telephone Company has officially an- 
nounced that the charge for a telephone message from any 
pay station in the Borough of Manhattan to any other 
telephone station connected with an exchange of the 
company in the same borough will be 10 centa instead of 
15 cents as heretofore; a reduction of five cents bas also 
been made on messages from any of its stations in the 
Borough of Manhattan to its stations in the Borough of 
the Bronx, the charge heretofore being 25 cents. 


The annual meeting of the directors of the Telephone 
Manufacturing Company of Sumter, A. C., was held at the 
office of the company in Sumtera few days ago, with all 
of the directors, both resident and from other places, 


present. The report of the manager showed that the year's 
business was very satisfactory indeed and was sufficiently 
encouraging to warrant the immediate enlargement of the 
factory so that the output will be more than doubled. 


Stanley 9, Stout counsel of the Western Telephone Con- 
struction Company, died at Chicago on the 18th ult. In his 
will be directed that bis body be cremated and his asbea 
be thrownintothe Jake. For five years he had devoted 
almost his entire time to the patent interests of the West 
ern Telephone Construction Company, not losing a single 
case entrusted to him. 


The People's Telephone Coinpany, better known asthe 
Havens Company, has been granted a franchise in Terre 
Haute, Ind., by the city council. The Bell company people 
made strenuous efforts to prevent the new company from 
gettinga franchise and kept up the fight fortwo or thee 
years. 


The Boston News-Bureau states that the New England 
Telephone & Telegraph Company announces that the new 
1 cent stamp tax on telephone messages for which a charge 
of 15 ce1.ts or more is charged will be paid by the company 
without additional cost to subscriber. | 


The Citizens’ Telephone Cumpany has succeeded in get- 
ting a franchise in Medina, М. Y., and will build an ex- 
change, 75 subscribers having been obtained. The local 
Bell company із endeavoring to head off the new company 
and has lowered its rates. 


The Southern New England Telephone Company at New 
Haven, Conn., announces that it will change its rates for 
night service from 10 cents to 25 cents, the income from the 
extra charge to be devoted to the payment of the war tax. 
Asa compensation, the time will be doubled. 


A stock company is being organized by several promi- 
nent citizens of Fredericksburg, Va, for the establish- 
ment of a telephone line between Fredericksburg and 
Spottsylvania Courthouse. About: one- ha. fdof the stock 
has been already subscribed and the remainder is in sight. 


The People's Telephone Company has secured а fran- 
chise for Windsor, Sandwich and Walkerville, Can., for 20 
years. Its rates will be $24 for business places and $ 8 fur 
residences and with Detroit connections $35 and $22. The 
company will pay the city $225 a year. 


The authorities of New Rochelle, N. Y., have contracted 
with the New York Telephone Company for a police sys- 
tem of telephones, to be put in operation ag soon as possi- 
ble. Eleven instruments will be used, with a switchboard 
in police headquarters. 


There has lately been a good deal of friction betwe 
the Lexington, Ky., council, and the East Tennessee Tele- 
phone Company, snd the council is now in the mood to 
grant au acceptable franchise to a responsible independent 
company. 


Superintendent Baker of the South western Telegraph & 
Telephone Company at Austin, Tex., announces that the 
war taxes on telephone messages will be paid by the com- 
pany itself and nos collected from persons using its lines. 


An ordinance has been introduced in the borough coun- 
cilof Homestead, Pa., granting & franchise to an inde- 
pendent company recently organized. The new company 
promises telephone service at $12 а year. 


The new State Telephone Company has been granted a 
franchise in Jackson, Mich. The company will at once 
commence to erect what it says will be one of the finest 
1,000 instrument exchanges iu eaistence. 


The West Point Telephone Company has opened its ex- 
change at West Folnt, Neb., for business, It has 51 instru: 
ments installed in the business houses and offices of the 
city. 


The Des Moines, Ia., Mutual Telephone Company has 
put in au application for the telephone service of the State 
House. The Bell phones are still used in the building. 


The New York & New Jersey Telephone Company bas 
applied to tbe trustee« of South Orange for permission to 
erect a plant in that village. 


The Gordon Telephone Company has been sine 
franchise for the establishment of а telephone system п 
Charlestown, W. Va. 


New Companies Incorporated. 


The Beverly & Marlington Telephore Company, Hut- 
tonaville, W. Va. Capital stuck, $5,000. Iucorporators : 
Perry Bosworth, J. L. Bosworth, A. S. Bosworth, T. O. 
Russell and Q. A. Barlow, 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compile from special reports received by Ex rcrmorrr from а variety of sources. 
The utmost саге is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information, The management of this journal will esteem it 
a favor to havo brought to their attention any inaccuracies readers may discover in these columns. | 

Abbreviations : crt. indb., certificate of indebtedness; coll., collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
extension; gen., general: g., gold; guar., guaranteed; ine., income; imp., improvement; p paid; pfd., preferred ; mig. mortgage; tr., trust; A., annually; S., semi-annually ; 
Q., quarterly; A. & O., Apl. and Oct.; F. &. . Feb. and Aug.! M. & S., May апа Sept.; J. & D., July and Dec.; J. K J., Jan. and June. 


STOCKS. 


| PASSENGER RAILWAYS. 


PASSENGER RAILWAYS. 


Capital Stock. : Capital Stock. 
~ ———| Rate and Date ot m] Bate and Date of 
NANE. Par|Authorz'd| Issued. Last Div, Bid. | Asked. NAME. ,ParlAuthorz'd| Issued. Last Div. Bid. Asked. 
Alban : Y.—July 5: Hartford Conn.—July 5: 
ун Hartford Street Ry. Oo.......... ... 100| $4,000,000] $200,000]8 % S., Jan.,'98. 
ag A Ry. Go. 100 2, 000, 000 $1,750,000 E Feb. 145 Hartford & West ford RR "ТҮҮ: 100 1,000,000 7. 6% „%% „„ % оо 
Troy ty Railway Со. .... TTTTTEYN 100 2,000,000 2,000,000 1 Q., Dec. 10, 97 65 6.4% 
Traction Oo. (Saratoga) 100 50,000 50, 00000 NS Holyoke Mass.—July 5: PX er wea, [200 
Allento wn, Pa.—July 5: Holyoke Street Ry. OOo. TET 100 100, 400,000 A Jan., 
Allentown & Lehigh Val. Trac. Oo. 4,000,000 1,500,000] .......... 15 Hoboken, N. J.—July 5: 
Bridgepo rt, Conn—July 5: North Hudson Оо. (М. Ј.) Ry. Oo... 25 1,250,000 1,000,000 8 . 1893. 
Bridgeport Traction Oo . 100] 2,000,000| 2, 000, 0001 * Aug., '97. 6 Indianapolis. Ind July 5. ene eee 
Baltimore. Md.— July 5: Citizens Passenger Rà . epe] 59 sms sess nepotes 
Baltimore City Passenger Ку. CO. . 25 6,000,000| 2,500,000/5 % S., July 2, /. з Lancaster, Pa.—Ju!y 5: 
aBaltimore Consolidated Ry. Со...) 25 10,000,000 9,177,000|2 9; S., Jan. 15, '98. 23% || Pennsylvania Traction Oo 100} 10,000,000] 9,900,000| .................. 
Oentral Ry. Co. of Baltimore City.. 50| 500,000  800,00C/6 % A. Dec., 1897. 82% | Lancaster & Col. Electric R yy. essere: 87, —— 
Boston, Mass.—July 5: West End Street RaIIwW ay |tt О энен. . 
New England Street Ry.............| 25| 5,000,000| 1,081,925|1 „Jan. 18, 97 me Louisville, Ky.—Jaly 5: 
North Shore Traction Go.. . . . . oom. 100| 4.000.000] 4,000,000 ihe RN i 15 ||Loutaville F 100| 4,000,000} 8,500,000 М Җ., Oct., '97. 
North Shore Traction Co........pfd.| 100) 2,000,000| 2,000,000/6 % S., A. & О 76 Louisville Ry... . . ö 3« р/а 100 2,500,000 2.500.000 255 % B., Oct. I. '97 
b West End Street Ry. Coo Som. 50 10. 000.000 9.085.000 1 $ 9., Oct., v7 8514 
b West End Street Rv. Со...8 % pfd.) қо 4. 40 6,400,000/4 % S., Oct. 1, 97 14 || Minneapolis. Minn.—-Ju!y 5 
Boston Elevated R. R..................| 100 10,000,000 6734 [Twin City Rapid Transit. . . com. 100 188890 1001000 17 тае а 
Brooklyn N. Y.—July 5: Twin Ойу Rapid Transit....7 % pfd.|--- ,000, ‚714, 4 ^, " 
Brooklyn City & Newtown Ry......| J00| 2,000,000| 1 923.400/2 % Feb. 1, 1898 —. |Montreal, Canada.—July 5: 
Brooklyn Rap. Transit Oo., tr certf../ 100 20,000,000] 20, 000, 000 . ee 5334 Montreal Street Ry. Co 8 50} 4. 000, 000 4. 000, 0008 3% B., M. & N 
Brooklyn el hts Railroad. СЫ 200.00 200.000 созо ооосое ое ee ee Toronto Street Ry. Со.... $ed eus 100 6,000.000 6,000, 134 % B., J & Ј 
* dBrooklyn Оу RR... guar) 100 12,000,000| 12. 000, 000 2% % Q., Jan., 98.1212 | 213 
Brooklyn, Queens Оо. & Sub. RR... 2,000. 000 2.000, 000. » Memphis, Tenn.—July 5: 
Coney Island & Brooklyn RR. . 1,000,000) 1.900. 0001 * & Oct. І, 97. 205 || Memphis Street Railway Co.. 1000 500,000] 500,000] «e 
Kings County Klevated.......... . . 4,750,000] 4.750.000] 6VwV§V8 .. 2 
Kings County Traction Co.......... 4,500,000) 4. 800. 0001 3¢ July 26, 97 з New Haven, Conn.—July 5: 
abren ym 5 5 $000.00 ою 000 —— ^ [Fair Haven & Westville RE... cious 25 1,000,000 А 000.00 ery p M. 
iv rede Ы 000, „0. ä —2—2*ù * = New Haven Street Kailwa wees? 100) 1,250, ‚000, .» у 
Brooklyn. B & W. K. Railroad. . 1,000,000 1,000,000 ERTEKET) New Haven & „ но 100 700,000 800,000 m— „0 
Buffalo, N. V. July 5: Winchester Avenue RR...... € 25 1,000,000] 600,000] ·........ 
Buffalo & Nu gara Falls Elec. Ry....| 100] 1. 250, 000 1.250,000 3:02 ERR 60 New Orleans. La.—July 2: 
Buffalo Railway Co ... . . . . 100 6,000,000} 5,870,500[1 * Q. Dec., '97 82 [Canal & Olaiborne RR. Oo..........| 40] 240.000 240, 000.4 % g., Jan., 98 
columbus 0.—July 5. New Orleans & Carrollton RR. . . 100 1,200,000) 1. 200. 000 1% % Q., Jan., 98 
з , New Orleans Traction Co.. . . com. 100 5,000,000) 5,000,000] .................. 
Oolumbus Street Railroad. . . .. 100! 8,000,000! 8.000.000 1 % Q., Feb., 98. 50 New Orleans Traction Co.......pfd.| 100 2,500, 000 2,500,000) ..-.....-... 
Oolumbus Oentra: Street Railroad. . 100] 1, 500, 000 1, 500, 0000000. T aCrescent City RR............. r.| 100) 2.000.000] 2,000,000/8 * ^d in bag 
4 „Jan., 
Charleston, S. C.—July 5: Orleans ka road. ccce ecce cer 50 600,000] 1850001 36, June, `4 
Oharleston City Ry. Со.............. 560 | 100,000 — 100,000/8 % 8., Jan., 97. .. |86. Charles Street Railway..........| 50) 1,000,000| 1. 000, 000 1% . Jan., 98 
Enterprise City RR. Оо.............| ов 1,000,000] 250,000] ............ oe 
Chi III July 5: ‚ : , New York—July 5: 
cago, III.—. ; Central Crosstown KR...............| 100 600,000) 600,000 24 % Q , July, 9 
Obicago City Ry. Оо............ *****| 100! 12,000,000| !2,000,000/8 % Q., Deo. 81, 97.[264 | 265 eChristopher & 10th Sts. RR..gusr.| 100) 650.000 650,000 2 % Q., Jan., 
Obicago & South Side R. T. RR..... 100 10,828,800 10, 328,800 „ [Огу Dock, E. Brdw'y & Battery RR. 100) 1,200,000) 1,200,000 15 % Q., Feb., 98 
Lake Street Elevated RR. . . . . . 100 10, 000.0000 10,000,000] ....... „ 1514 Metropolitan Street Ry. Co....... 100 80,000,000) 80,000,000 1%“ Q., Jan., 98 
Metropolitan West Side Elev. Ry. . 100 15'000,000| 15,000,000 ........ || eBleecker St, & Fulton Fy.Ry.guar| 100, 900.000, 900.00034 74 A., July, "97 
Met. West Side El. const. stk.. . 100 15.000.000] 2,500,000] ............ 85 Broadway & Seventh Ave. ..guar.| 100 2. 100.000 2,100,000 27; % Q., Oct., "97. 
North Chicago Street RR....... *****| 100! 10,000,000] 6,600,000/8 % Q., Jan., 98 211 Oen.Park, N. & EK. Rivers RR. guar| 100) 1. 200. 000 1,800,000 2% % Q., Jan, '98. 
hNorth Chicago City RR............| 100 500,000 % 249, 9000 iu f Eighth Avenue RR.............. | 100| 1,000,000| 1, 000. 0000 _... " 
Bouth Chicago City Railway.......-! 100| 2.000.000 1,604,200] ........ : M i42d St. & Grand St. Ferry RR.guar| 100 750.000 748.000 4% % Q., Feb., 98 
West Chicago Ві. RR Oo............| 100 20, 000, 000 18, 189. 0001 32 % Q., Feb, 98. jNinth Avenue K...... guar.| 100 800.000 800,000; ...... ..... 
{Chicago West Div. Ry....... guar.) | 1.250.000 624.900 35 % " kSixth Avenue RR... guar 100) 2,000,000) 2,000,000) ....--...... , 
tChicago Passenger Ry... . . чаг.) 100) 2,000, 000 2,000,000/5 & 8. e ITwenty-third St. R. R. Co..guar. 100 А ато i 200 O00 „ =” 
= З Second Avenue RR............ . 1 ‚500, ‚82,000 < <, ә 
Cincinnati, Ohjo.—July 5: Third Avenue RR. . . . 100 12,000,000] 10,000, 000 2 % &., Feb., '98 
Oincinnati Inc. Plane Ry. . . . oom. go 1,000,000] 575,000] ............ 20 424 St., Manhatv'le & St. Nich. Av 100 2,500,000 2,500,000 . . . . 
Cincinnati Inc Plane Hy..... pe 50 180,000 150,000 256 &., Feb., '9R 75 *Union (Huek/eberry) Ry..........| 100| 2,000,000| 2,000,000] .................. 
Cincinnati, Newport & Ооу. St. Ry. 100) 4.000.000! 8,500,000] ũ œꝶ:m 23 
lOincinnati Street Ry. Co............ 50 18,000,000 14,000,000 ү; * Q., Jan., 98.1124 Newark N. J-—July 5: 
. Mt. Adams & Eden Park Ine. Ry. 30 2,500,000] 2, 200, 000 1% % C, Jan., 98. -. Consolidated Traction Co. of N. J...| 100 15,000,000! 15, 000.000 ..... ... 
Cleveland, Oht0o.—Ju!y 5: Newark Passenger Ry.............| 100| 6,000,000 6,000,000) _......... saraaa 
ev : nRapid Transit Street Ry. . . 100| 504, 000 5004, 000 11% % A. 
Aron, Bed. & Olev. Elec. Ry.......| 100 1,000,000! 1.000, 000% % Jan., 98 40 1 р Pa.—July 5: 
Oleveland City Ry. **»09002560029€65050099909 100 8.000.000 7,400,000 54 . Oct., 97, 60 P tts urg, a. y M 
Cleveland Electric Ry............... 100 12,000,000 12.000.000 % % Q., Oct., 97. 50 88 Allegheny Traction Oo.......... ... 50 500,000 500,000] . 
А | Ада, oOonsolidated Traction Co....com.| 50 15,000,000 15,000,000|2 , Jan., 98. 
Detroit, Mich.—July 5: Consolidated Traction Oo......pfd.| 50 15,000,000} 15,000,000 8 %, May, '97. 
Detroit Citizens’ Street RR ва... 100 2.000,000 1,250,000 2 6 6 0 „ „ „3620 5 ee pCentral Traction SG X eint 50 1,500,000 1900.000 2666 „ „ озефее е 
Fe. Wayne & Belle Isle Ry.......... 100 400.000 400, 0005 % July, 98. ae gOitizens’ Traction Oo.............| БОЈ 8,000,000! 18. 000.000 6 % A. 
Rapid Railway Oo........ e 250.000 250,000] ...... 1 100 rDuquesne Traction Oo...........| 50) 8. 000.000 18.000.000 & A. 
Detroit Electric Railway....... нее | | 1,000,000] 1,000,000] III i sPittsburg Traction Co............| 50| 2,500,000} 1,900,000/8 %, Aug., 98. ee T 
Wyandotte & Detroit Hiver Ry. 100 250,000 200, 0000 по [Fed ral St. & Pleasant Valley Ry..| 25) 1, 400.000 1, 400, 000 2% %, Jan., 98. - - 
. , Pgh., Allegheny & Man. Trac. Co. . БО! 8,000,900| 12,994,889/2 , Aug., '95. ee oe 
Dayton O.—July 5: P tteourg & Birmingham Trac. Ry. 25) 9,000.000| 8,000,000 85 „Jan., 98. e | 19 
City Railway Co..... seeecces ООШ.) 100 1. 500.000 1.470, 600 114 % Q., Jan. 1.98. 100 102 Pittsburg & West End Ry. .........| 50 1,500,000; 1,500,000/5 June 80, 97 ec 
City Railway Oo......... ecco o pid. 100 600.000 600,000 135 % C, Jan. I, 98 |140 | 145 Second Avenue Traction Co.., com. 4,090,000} $4,000,000] .................. T ee 
People’s Street Railway AREER 6 6 „„ е о ео RIRA 1.100.000 3 6 | „5 „6 66 6 е P ee Suburban Rapid Transit Со... 2 52 6 2 „„ 800,000 200,000 (EEEE EE KELE E] ee eo 
*Unlisted. t Ex div. * Unlisted. { Full paid. | Outstanding. f Ex div. 
a Leased to New Orleans on Company st6 X on stock. 


a Consolidation of Baltimore Traction Company and Oitv & Suburban'Rail way Company. 
Oompany vcuutruis Uttizeus' Hallway, Norin Baltimore Passenger Rallway, Baitiisore||. b Leased to New Orleans Traction Company st 8 Ж on stock. 
& Curti^ Bay Street Railway, Baltimore & Powhatan Railway,Pimiico & Pikesville Railway c Leased to Central Crosstown Railroad at 4 % on stock and interest on bonds.. 
and Wallbrook. Gwynn Oak & Pawhatan Railway and Park. d Operating the former Met. Trac. system, that corporation Laving become extinct. 
b Leased to Boston Eievated Railroad Company. e Leased to 28d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 
€ Owned by Brooklyn Rapid Trausis Oompuu v. f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway. 
Leaseo w Metropolitan Street Railway at 8 & on stock until Oct. 1, 1897; thereafter 9 € 


8250, 100 of stock owned by Nort 


Rall 
000 stork enarapteed 


d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. 
e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hte. Co. 
Stock owned by Kings County Traction Oompany; road leased to Nassau Electric RR 
Owned by Atlantic Ave. ER. and leased to Nassau system. 
1850 per share on очып ital paid as rental by lessee—W est Chicago St. ER. Co.: 
Chicago Street Railroad Company. 


i Controls by lease Ohicago West vision Railway, Ohicago Passenger Railway, and 


West Obicago Street Railroad Tunnel Company. tal by lessee—North Obicago Street 
as ren 


1 85 % per annum paid on outstanding сарі 
Company; 9626,00 of stock owned by West СЫ Street Railroad Company. 


à Majority of stock owned by Ohicago West Division way Company; 5 & on $1,000. 
by West Ohicago Street Tu dn em ie , lessee. 
li Olaeinnati S, Ry. Oo, hae purchased the Mt. A. & Man road, assuming ite bonds: 


f Leases to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annun 
í Leased to Metropolitan Street Rall way for 18 & on stock. 
Leased і Met. Rt. Ry. for 99 years from Apri) 20, 1892; € & first5 years, 8 % thereafter 
Leased to Metropolitan Street Railway for $145,000 per annum. 
l Leased to Metropolitan Street Railway for 18 per cent. on capital stoor. 
т Contr »lled Ly Third Avenue Railroad by purchase. 
n Dividende of 1% & yearly guaranteed b nsolidated Traction Company. 
о Controls by lease the Alleg’ny, Cent., Citizens, Duquesne, Furt Pitt and Pitte’h Tree. Ос 
p Leased to Oonsolidated Traction Company for 8 & per annum on vrlue of stocz 
q Leaned to Fort Pitt Traction Oompany tar 6 & on $9,000,000 capital stoek. 
r Leased to Consolidated Traction Oompany for 4 % on capital stock afte: October, 
s Leased to Consolidated Traction.Company: for 1 & on capital etookafter М 
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ELECTRICITY. [Гео XIV 
„ No. 26 


PASSENGER RAIL 
WAYS. | | TELEPHONE AND TELEGRAPH ООЗ 
Capital Stock. : 
NAME. гас илге bee. | Lat Die. е | — 
t Div. Bid. Asked. NAME Р Kate and Date 
e ar ког Issued. Last Div " Bid 
. .|Anked, 


New Bedford Mass- July 5 
Union Street Railway Oo........... 


Norpthampton,Mass—July 5 
Northampton Street Rv.... ........ 


Omaha, Neb.—July 2: 


Boston, Mass.—July 5: 


American Bell Telephone Co. ,000 
Erle Tel ph & Telephone Go. 150 асанова et koe A 274% 215 
an. 88. 08 | 69 


New Eng and Telephone Oo eret LEE EO к 
. +] 10,894,600] 10,804,000 $1.50 5; , 
New YOoPk.—July 5: *, Feb. "98. |181 |182 


Omaha 8% „ы, 
reet Ку................. oe} 100} 5,000,000) 5,000,000) .................. 25 American Tel pb & Gable Uo 
Paterson. N.J.—July 5. ee ‘Central & South Am. Teleg. Оо.. М 100 14,000,000) 14,000,000 1% % Q 
Paterson Rv. Oo... ˙ eso | 100! 1,250,000 Commercial Cable Qo.......... .... 100| 6,500,000| 6,500,000 134 % Q. 101 
. ‚250,000| 1,250,000] . . . ear Co... 254 X guar 100| 10,000,000: 10,000,000 124 % Q. 160 {ito 
provideuce. R. L—July 5 Ене Telegraph & Telephone Oo el ore cool cee 194 % 8 “ЖЕЛ 
nited Traction & Electri M 9 tock Telg. Co.. C 0^9, 4,800,000) | : 
ric Oo. . . . 100| 8,000.000| 8,000,000 5; X, Jan. 98. БШ az мекир: осек Tel guarés| 055 eee аав 0,0 
Philadelphia.—July 5: 4 сохап a О ЕРОТ 100 39855 ERES 1s * 9. TA i" 
Fairmount Park Trans. Co...$20 ра. 50) 2,000,000 * ог ew Jersey Tel Co.. bd. SELL 57 
bo ы D] * еа ` f 
Hestonville, Man. & Falrmount....| 50| 1,968,100 Mes ime aie е оос ора напис е ашат 4% Кы зл Шы ы ое е Wi An ын 1411 
Hest'nvl'e, Man. & Falrm't.. 6 * pfd. 50 533,900 1533 27 %, July 15, 97. 43% 45 *Sout' Hy egraph Cable Co.........| 100] 15.000, exa |2 B, 72 |w 
aFairmount Pk. & Had. Pass. Ry. 50 800,000 a 3 % S—Jan, 10,'98, | 659) 66 tOom n& Atlantic Telg. Co.guar.5 %| 25 ‘950,000 оосо + 
Union Traction Со............ e eee, КЕӨ о омеа mercial Union Telegraph Oo... 25 eee mee e ш 85 |. 
B uic Tracilon 005 лыо» 89 30,000,000] 29980450)... a 18 | ткы fbi. g Union Telegraph Co ,000| 500, 000 5 % S., Jan. 198. |110 |118 
dOitizens’ Passenger RJ. 50 500.000 1192.50 ee 71% 712 v. guar. by Postal Teleg. Oo. e|... | 97,870,000 14 %, Jan., 98. 9294 98 
e Frank ford & Southwark Рав. R 500 am 11 878·000 83 share Q. 275 27 Miscellaneo Jul 4 
8 ав е tk кн е Жаы иа eus F * American Dist Tere (B ih 
mbar N u tree у. oe 2% 7 ыы pense 4 5. е етер. bila. ecco 
‘second & Third Streets Ry. 50| 1,060,000 зое E & O. 89 90 inis Teleph. Co. (of aad Vias 100 8 ош „+++. |I% Q., Feb. 98. 14 | .. 
People’s Traction 60 нуз . 50 10,000,000] t6 MO | share A, Mar. 97 256 sé 5 & Potomac Telep. Co..| 100 4995, 8,168,000/2 % 8. 1705, 178 
ermantown Passenger Ry... 50 1,500,000 572 3 %, A., April, '97.| ... Bs ‘hicago Telephone Co.............. 1000 ( . ee 59 
gereon & Ооззев Passenger Ry. 50 5 ME 85.25 нһаге— 1898. 135 n Central Dist Prtg & Telg.Co.(Pgh.).| 100 T агаа саа М an жо. Na 
People's Passenger Ry. com.“ 25 1.500000 805 3 % Jan., 1898. 1384 Empire & Bay States Telegraph Оо. 750,000 750.000 e 
hPeople's Passenger Ry. . pid. 750.000 ae — À sei тп River Telephone Co..... ..| 100 Кү нө Жолу. — 70 76 
Philadelphia Traction Oo. ..... 50/30,000,000 20,000,000 4 $63 Oct. i CC Co: Har) 00 зө өн оаа Bo у 10 
jOatherine & Bainbridge St. 50 140000 4 % S—Oct. 1,'97. | 8634| 87 8 (R. I.) Teleph. Co.......| 50| . .000] 2,500,000 234 % Q 110 116 
iQontinental Pass. Ку... .. guar..| 50 1,000,000 музы 6% A—Mar.,'97. MN Sk Southern New Eng. Teleph. Oo.....| 100 " 800 с оо... NM 87 
F Ry. o 50 600.000 нө ө ш sbare—July, '97. 142% .. ELECTRIC | ,000,000| ...... RES 190 2 123 
Ри elp iu City Pass. Ry TAE 50 1,000,000 ` r eee eis L 
pete Gray e о leon 23s amn Beso hare Jnly 97 i) a IGHT AND ELECTRICAL MFG. COS 
s ' enger Ky... ' н ^ NP к ° 
Isis delphia & Darby Ry.guar.| 50 e Гоо: share, July '97. 291 300 e . 5. 
5 H 50 „ [250,000 17% % B. July E 1575 Ih. Wayne: Elec 9 Ss bat МЫ ooj exper. | pene se 
l Моп Passenger Ry Co с 1,000,000) [335,000 811 nh А Jt lv 97 D, ty ra General Electric Co . Sec. Series А.| 25 E i cis ee 
y. . 50 1,500,000 1900.000 99 A., July. ОА G Llectric Co. ecc. ое COm.| 100 40.000.000 80.460 0 "en tes ee 
jW est Philadelphia Рава. R... 50 750,000 (50.000; 50 hre, July '97 234 n S Electric QOO ЕРЕКЕТ pfd.| 100 10.000.000 460.000 < % Q., Aug., 1898. | 3% «C 
750, 000810 share, July '97 234 | 235 -H. Elec. Co..T. Secur., Series D. were 1.252.000 37 % g., July, 98. 94 | 96 
Rochester, №. Y-—July 5: Went ne hours Ee & Nix. Co. om. 50. 14. 7 25, B 
Rochester Railway CO . + estinghouse El. & Mfg. Co. pfd. | 50 4,000, : XL 24 
5 100 5,000,000] 8, 000, 0000 „%% TOUR ER MEE UAE: Rasen, 60 11:000000 8.188. 12% . t 8. . : 
5 Fd New York.—July 5: аа о a fa 
ading Traction РУ А .. | 1,000,000 Edison Elec. III g Co., Ne 
en Reading Electric Rv... Бу 1,000,900 1,000.000/sernt-an.Jan.&Jy| 15 | .. dhe ies ШЕ Oo. уем Уогк... 100| 10,000,000] 7,989,000] ... "um 
K etrie Ry. . . . ыыы 50 1,000,900 11,000,000 Jag 98. py ee ор Оге Milling % ws eae 18 4,000,000 3,750,000 1% * Oct., . 119 
St. Louis Mo.- July 5 y 95, o zdison Electric Storage Оо......... —— MUSS "nes , 
Fourth Street & Arsenal Ry 50| 800 1 Electric Co. . . . . . . oom · 190] 10. O00. f Рр 2 ^ 
e SONORA at ie | КІ kon i 10, : 8 p 
Jefferson Avenue Ry. Со............| 50 (00.000 150.000) TOL 188 s interior Conduit & ini рКа. 100 10 000.000 000 2% Q. Aug ‚1898. | 470 40 
Lindell Ry... . q ꝗ H 00 2,500,000] 2 ere 2% Dec., 1858. P E United Elec. Lt. & Pow. Co Co.. . 100 1:000,000| 1 000,000 3 % 8., July, '98. | M | +6 
National Railway Co. анна eo | 2,500,000 29 000 14 % Jan., 98. 122% 125 о Co.. . e pfd| .| /'... addi: TIE 4 |.. 
ON у & Fair Grounds....| .. 2.500.000 3 0 0 15% %, Jan., 98. Ж се Pittsburg, Pa.—July 5: e ese eer Lowe 
zens’ —j . —ddʃ . 2 . .. . . - 100 2.00. 000 1.500. . ee К Allegheny Oounty Ligh 
„ыо B55 —.—. 100, 2,000,000 20900 IAEA 56% |% [10 East End Electric к! Ойыншы: 0% 500.000: . 00000 0;&@4 127 
| sesno ewe reneeeeeesess eres 5 : ) £ 7 17 4 ы E * * 105 i L) Е à 10 
People’s RR. Oo. . ⁊ . 50| 1,000,000 2,300,000 112 % Jan., "98. 170 | 172% Philadelphia, Pa.—July 5: SO. oe — | 10 
So › 300.000 50c., Dec., ; 
оно 1 i 5 с 10 500,000 500. U "с" 9. | Edison Electric Light Co. 100 
ctric Ry. pref. 1.0 9, (Y . * Electric 8 "COL nm 2. 
St. Louis & Suburban R.. 6 1000 2,500, = 0 1% 96, Jan., 98. 108 110 ui ue E. nM po cem 100 оо „ e 144% 
Union Depot RKK. 100 4,000,000 4 000,000|g X A., July, = 55 56 *Penna. Ht., Lt. & Pow 0 е 2 5: 000,000 pu m m d 
, , ë s * 3 s о.е А v. e . 214 
San Francisco, Cal.- June. ! 175 „ Со... pid) 50 5.000.000)! че. (бср вк Ое 9o р. s j 
California St. Cable RK... . . . 100 1,000,000 South еб. . . 10| 6,500, ' &50 Q 46, Oct., '97. 75 L 
Geary Street Park & Ocean RR... . 100 1.000.000 el опоо шону, .. | no uthern Elec, Light & Power Оо..| 10 9 00 18700 832500 dis. Jan.11'97 1874, 14 
Market Street Ry. , 100 18,750,000] 18 250 0% share, 96. 40 50 Miscellaneous. July 5: ' т 15 ee 
Presidio & Ferries RR... 100| 1,000,000 550.000 Q., 60c. per share. | 5234) 53 Brush Electric Co 
i 3 d ush Electric Co.... ..... r · . . . | 50 
Seranton, Pa —July 5: з . [p "bovis ean е 500,0 000 ж * | o 
Scranton Railway Co. . een БО! 6,000,000! 9 500.000 Eddy Electric Mfg Co мїв)....сою | ..| ...... 5 сая 82 | 81 
m Scranton & Carbondale Trac. Co.. 100 500,000 500 O0 . .. ve 9 12 | Hartford (Conn.) Elec. Light Co.... 25 ея 3 . 14 17 * 
m Scranton & Pittston Traction Ca.. 100) 1,050,000) 1,060,000) . 2s 18 Hartford (Conn.) Lt. & Power Go. -| 100] 850,000] . i 122 jn 
Springfield Ill. Zuly 5: N sses iNi ; ee S 5 R. L.) Lt. Co. 100 109 0 PPP vss 6 11 
1 ; nue rov., R.I.) Elec. ` RERET ades 
Bpringfieid Consolidated By .........| 100| 750,000  750,000| .........-...-- Rhode Island Elec. Protec. 5 io 1, 200, O0 | ...... |2 Q., Oct., '96. e 90 
Springfield O.—July 5: > => | 11 one nne pee cd is оо yee 110 | 120 
8 field Street Ry........ o (Canada) Elec. Light Co. . 100) 1,085, ius * 
pringfield Street Ry. . . . ...... .... 100] 1. 000, O00 1,000000 . . Thomson-Houston Welding O0. 100) 1,095,000 1,085,000) 19 Ave 185. em 
Springfield, Mass.—July 5: Ы sa 2 || Woonsocket (К. I.) Electric Co 00 ... [| . . . 8, Dec. 1, '96. | .- 
100 ' , 
Springfield Street RR 8 100] 1,200,000 1, 166. 7008 % A. MEM des. Б "m d 
Toronto Canada.—July 5: = ый, AL = 
Toronto Ry. Coo . 100 6,000,000 6.000.000 3 LIED INDUSTRIES. 
Montreal Street Railway Co | 4.000, 000 4.000,00 ae 8 5 о Boston Mass. July 5: 
Washington, D. C.—July 5 зо Kurcet Ry. & шк Properties pid 50:10 000000 ise в |. 
Belt Ry. Co — es 50 500.000 United El 'g Properties. .. pfd 100, 4,500,000 1,248,700 $8 ki T . 
Сара! Traction Coq 1001412 со 00 50 000} ............... nited Electric Securities Co... pfd. М puma HUP M! 98| .. | e» 
Columbia Ky. Coo e — || Ok 400,000 ою 000 exl ah, Oct. 97.| 734] 74 New YoprK.—July 5: PIX ¢ % Feb., '96. 80 85 
Eckington & Soldiers’ Home Ry.... 50 707.000] 652,000 4 80 Consolidated Electric Sto 
Georgetown & Tenallytown Ry..... 50 200,000 200.000 —ͤ— 8 us Edison European..... rage o — — 7 18 | 20 
Metropolitan RR. Co .. 50 1,000,000] 458.900 2% KQ. Bole Safety Car Heating & Lighting G0. „ » M 1 18 
Worcester, Mass.—July 5: 121 ао nn Pump Со........00ш. а ers об |100 
„Worcester Traction Co........com,| 100, 8,000,000] 8,000,000 V 2.000, 000 2.000, 000% 7% "ME 
Worcester Traction CO... . . 6 % рѓа. 100 2,000,000 2,000,000 8 7 8. Feb., 15 17 Philadelphia, Pa.—July 5: 
Worcester & Suburban Street Ry... 100 550,000 542,500 455K. 1897 4. 98, 95 96 Acetylene L. Н. & P. Оо......885 pd 
Wilkesbaprre, Pa.—July 5: : i 84 E Va здар Trans. бол о тере eee ede 
Wilkenharre & W * 1 V r mprovement Oo.. b» М * oe eace ee ee 
voming Val. Trac.! 100! 5. 000. 000 5,000,000! 1%, Jan., 97. ji m A empach Commercial CO je BP. pes эы ЖОГ эз 74800. 
* Unlteted, f Paid in. t Fun m 5 тери Ten Oo......pfd. "500,000 — me АА 25% 
I e, an. al OOOO Welsbach Light Oo.. Oanada — —— + j ыы d 
b Oonsolidatio. — Electric, People cand adele AA dg 6 on stock per annum VF 500.000 ОКИ 3 б! ba 
and all indebte ness of constituent and leased companies ass companies. Fixed charges Pittsburg. Pa.—July 5: — . 5s 
p'ny. umed by Union Traction Co Oarborundum Mf : | 
е Баса е! „ by Union Traction Company Standard e and Gable Co... 200,000; _ 200.00 
Southwark Pas s see ү ys s 77 
: lowed to Hilectric Traction „ Ry. assumed by Electric Traction Oo. Miscellaneous.—July 5 1,000,000| 1. 000, 0%] Q uo |112 
опто у Frankford & Southwark Passe Ba : : 
bee e Белеет t way МЫ pr ghara, "7 cerner & Smith Ger ge... pff ш .: | 1000.00 о | 
owne > le’ 7 T -@ ®t eevee » M езге | 
T edio Union тн Ан шы Traction Оошрапу. 60 ипе o. no ae en UT 2,500,00 2% : 60 " 
{ Lense trans erred to Union Traction Compan Johna-] ng OOo. 1.250.0 КА П Коев , s 
it ent 1 rental of 810,000 per an. In 1866-7-8, $20 VVV VTEC "s 
* * nnum i А «озо ө э ө ә ө е ә» CO в MI xis еее 5 
den’ semi-annually. ereafter, payablesemi-anuually, rental асаа рев 3n ай aT mne Оо........... “pid eus он e.o. 4 | 8 
* Dividend of 10 guaranteed by Reading Traction Сош ui эшн Оо. ооо ө ооесев „oom. EN Í ы 6 00 "ТҮҮ 15 b. 
е and operated by the Scranton Hallway Co Company Ниче]. Віто G. . . v. СУ bn .. evt 1, м 14 13 
y Scranton Railway Compeny, forme ly: ion fat Charles Сат Оо „ a ЧИ “ЖЫ Ш » 0 : 
Soran Trae. > LE Z E EEE] ooe ieee 8 
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Amount. Amount. 
— Interest 
NAME. Authorized.| Issued. Due] periods. | Bid. | Asked. МАМЕ. 
New Orieans La. 
Albany, М.Ү. Date oj Quotation—July 2, 1898. 
Date o/ Quotation—July 5, 1898 Canal & Claiborne RR. . . . . Ist mtg. 68. $150,000 | $150,000 |1912) M. & N. 
The Albany Ку................184 mtg. 5s. TT $29,000 |1905 TT s és Crescent City RR... Ist mtg. бв.  ...... .000 |1899| M. & N. 
The Albany Ry. Oo...... Cons. mtg. 58. $500,000 427,500 |1980] J. & J. |*l11 | ...... Orescent City RR..... -.Cons. mtg. g. 58. 5,000,000 | 8,000,000 |1943| J. & J. 
The Albany Ry. Co......Gen. mtg. 56. 750,000 875,000 |1947| M. & N. 111 .. ||New Orleans City RR........1st mtg. ба. 416,500 899,000 |1908| J. & D. 
Watervlelt Turnpike & RR. Ist mtg. 6s 850,000 850,000 |1919| M. & N. |*117 see» |М. Orl's City & Lake RR..1st mtg. g. 58. 5,000,000 | 2,599,500 |1943| J. & J. 
Watervieit Turnpike & RR..2d mtg. ба. 150,000 150,000 |1919| M. & N. 115% „ N. Orleans & Carrollton RR.2d mtg. g. 68. 850,000 850,000 1907 F. & A. 
оу Oity Railway Co. esses Ist 58 Аре sssv e E *105 10544 Orleans Railroad Co..... --Oons. mtg. ба. 800,000 8M 000 |1912| J. & J. 
— St. Charles St. RR. Co...... Ist. mtg. бз. 800,000 75,000 1906 J. & D. 
Interest guar. by Albany Ry. Co. 23,500 in escrow to retire New Or- 
Principal and interest guar, by leans Oity RR. Co.'s lst mtg. bonds. 
Albany Ry. Co. 1$90,000 outstanding. 
Baltimore Md. xs Tew КОРК. 
ма ate of Quotation— July 5, 1898. 
Date of Quotatíon— July 5, 1898 Atlantic Ave. (Brooklyn) . . Imp. g. 5s.| 1,500,000 | 1,500,000 |1984| J. & J. 
Baltimore City Pass. Ry. . . Ist mtg. g. 58. 2,000,000 | 2,000,000 |1911| M. & М. | 125 H6 [Atlantie Av. (Brooklyn). Ist gen. mtg.5s.| 759,000 759,000 |1909) M. & 8. 
Baltimore Traction Oo....... Ist mtg. 58. 1,500,000 1,500,000 |1929| M. & N. 115 |...... rAtlantic Av. (Brooklyn). Cons. mtg. 58. 9,000,000 1,966,000 1931 A. & 
Baltimore Trac. Co.. Exten. & Imp. g. 63. 1,250,000 1,250,000 1901 M. & S. | 102% | 103 [Bro'dway & 7th Ave. Istcons. mtg. E. 56. 12,500,000 | 7,650,000 |1948| J. & 
Bal. Trac. Co.. No. Balto div. Ist mtg. g. 5а) 1,750,000 1,750,000 |1942! J. & D. 114% | 115 Broadway & 7th Ave......... Ist mtg. 5а.) 1,500,000 1,500,000 |1904| J. & 
Bal. Trac. Co. Coll. Trust. Ist mtg. Е. 5s. F 1900) J. & ]. 1086. | Р Broad way & 7th Ave.......... 2d mtg. 5s. 500,000 500,000 |1914| J. & 
Baltimore Traction Co. Convertible 5s. r 1906 N. & M. 108% | ...... Broadway Surface............ Ist mtg. 5s.| 1,125,000 1,125.00! 19244 
ntral Pass. Ry. CO. . . Ist mtg. бв 96,000 117.000 |1912) J. & J. | 110 .... ||Broadway Surface............ 2d mtg. 58. 1,000,000 | 1,000,000 11905) ...... 
Oentral Pass. Ку. OO. . Cons. mtg. g. 5&.| 601,000 580,000 1932 M. & N. 113 116 Brooklyn City RR. Co., Ist cons. mtg. 58. 6,000,000 | 6,000,000 J. & J. 
ty & Suburban R lst mtg. g 5- 8,000,000 8,000,000 1922 J. & D. | U3?4 | 11414 Brooklyn City & Newtown..1st mtg. 5s.| 2,000,000 2,000,000 1939 J. & J. 
Lake Roland Elev., .. . Ist mtg. 58. 1,000,000 | 1,000,000 |1942| M. & S. 110 [Brooklyn,Bath & W.E. RR.Gen.mtg.5s.| 1,000,000 448,000 J. & J. 
Metropolitan Ry. (Wasb.).1st mtg. g. 58. 1,850,000 1,850,000 1925 F. & A | 117 1194 || Brooklyn Heights RR...... Ist. mtg. 5s. 250,000 250,000 A. & O. 
pe Brooklyn, Q's Co. & Sub'n..1&8t mtg 5я.| 8,500,000 | 3,500.000 J. & J. 
TThe bonds of the Baltimore Traction Brooklyn, Q's Co. & Sub'n..1st cons. 58. 4.500.000 2.750.000 M. & 
Oo., the City & Suburban Ry. and the Brooklyn Rapid Transit......... gold 58. 7,000000 | 5,181,000 |1945) ......... 
Lake Roland Elev. were all assumed by Bleecker St. & Fult'n Fer'y RR. Ist mtg.7s 700,000 700 000 doner 
the Baltimore Consolidated Ry. Co. Cent P'k, N. & E. R. RR. Ist cons. mtg. 78. 1,200,000 1,200,000 J.&D 
18151,U0011 escrow to retire 1st. mig. bds. Central Crosstown RR. . let mtg.6s.| 250,000 ере rey 
Coney Island & Brooklyn RR. Ist mtg.5« 800,000 800.000 J. 
Boston, Mass. P. Dock, E. Bd'y & Bat'y k. gen. tg. C. 5. 1,000,000 980,000 J.&D 
Date of Quotation —July 5, 1898, Dry Dock, E. Bd'y & Baty 5 еттер. 96. 1,100,000 1,100,000 F.& A 
Lynn & Boston RR. 1st mtg. g. be.] 5,879,000 | 8,702,000 1924 J. & D. 16174 | 105 Eighth Av. RR. Coo. Cert.indebt. 6 %.| 1,000,000 | 1,000,000 F.&A 
West End Street Ry........ Deben. g. 5s.| 8,000,000 8,000,000 |1902| M.& N. | 104 PAD {24 St., Man. & St. Nich. Av., Ist mtg.6«.| 1,200,000 1.200.000 M. & 8 
West End Street Ry....... Deben. g. 18. 2,000,000 | 2,000,000 1914 M. & S. 107 (2d St., Man. & St. N. Av. . 2d mtg. Ine. ба.) 1,500,000 | 1,500,000 J. & J. 
781,674,000 1n escrow to retire outstand- lex. Ave. & Pav. Ferry RR. let mtg. g.5s. 5,000,000 9 M. K 8 
ing bonds of absorbed companies. Metropolitan St Ry Co..g. m. cl. tr. g 5s| 12,500,090 [1,500 000 F. & A 
Зесопа Avenue Ry. Gen. cons. mtg. 5з.| 1,600,000 1,600 000 M, & N 
Charleston S.C. овда А төрөө БУУ зч 2 Deb. 58. | 908 боси : » 4 T 
г [ч ste nway e (L. I. eon Г, mtg. g. бя. ,* . , : e 
Date o Quotation—July 5, 1898. Huth Ferry ЕК. a Мери lat e. 5a. 850,000 850.000 "EIU 
Enterprise Street RR. . Ist mtg. 58. 500,000 47,000 19060 J. & J. sss» || Third Avenue RR.......... lst mtg. g. 5в.| 5,000,000 | 5,000,000 J.& J 
harleston City Ry.......... lst mtg. ба. 850,000 cree 4. .J. & J. s.. 8 DAT aM TCR Ist mtg. 6s. 150,000 150.000 ~ 7 x 3 
ed b harleston St. „. enty- rd Street Ry......-... Deb. 5s 50, WN, J. 
Westen . to Union (Huckleberry) Ry 22214 lat mtg. 58. 2,000,000 2,000,000 2| F. & A 
Chleago Ill. tfWestchester Electric RR... lat mtg. 5в. 500,000 500,000 J. KJ 
1$1,085,000 in escrow to retire gen. mtg. 
Date of Quotation—July 5, 1898, bonda. 
Ohicago Olty Ry........... 1st mtg. 48. 6,000,000 | 4,619,500 |]1901| J. & J. 10174 | 102 1$4,850,000 in escrow fo retire maturing 
Ohicago Passenger Ry...... lst mtg. 68. 400,000 400,000 [1905 F. & A, | 1034 | .. obligations. 
Chicago Passenger Ry... Cons. mtg. 68. 1,000,000 600,000 1929 J. &). 18552.000 in escrow to retire lst and 2d 
Chicago & So. Side R T.. Ist mtg. g.5s.| 7,500,000 | 7,500,000 |199 A. & О. 5 mtg. bonds, 
hicago & So. Side R. .. 4%. 1,500,000 750,000 |1907| J. & J. аа d, as f treasury, $80,000. 
Obicago West Div. Ry..... lat mtg 44s, 500,000 2,040,000 1982| J. & J. 104% | ...... t Guar. by Union Ry. Co. 
ke Street Elevated RR. Ist mtg. g. 58. 7,571, ‚781,200 |1928| J. & J. 69 70 
Metrop. W. Side Elev. Ry. Ist mtg. g. 58. 15,000,000 | 15,000,000 |1942| F. & А. 15 48 ee Canada. | 
North Chicago St. RR. lst mtg. 58. 3,171,000 | 3,171,000 1906 J. & J. | 104 105 е ој Quotation— July 5. 18 98 „а 
North Chicago St. RR....Cert. indeb. 68. 500,000 500,006 11911) J. & J. м 108 Montreal St. Ry. . . . . lst mtg. 5s.| 2,500,000 800,000 1908 эф zi | 
North Obicago Ойу Ry...... lst mtg. 68. 500,000 500,000 1900 J. & J. | 103 .... ||PPoronto Bt. Ry. ... . . . Ist mtg. g. 449.) 4,550,000 2,200,000 192] I. b 
North Chicago Ону Ry..... consol 4159.) 2,500,000 | 2,500,000 |1927| M. & N. 105 als 1$35,000 per m. single track authorized. | 
West Chicago St. RR. let mtg. 58. 4,100,000 8,969,000 |1928| M. & N. 103 104 3600,000 іп escrow to retire бя due in 1901. | 
West Chicago St. RR........ Deben. 6g...| 2,700,000 700,000 19110 J. & D. | 100 1004 | 
West Chicago St. RR. Con. mtg. g.5s. Een 190.800 I9861- ee va 0114 Philadelphia. | 
W.Ohicago St. RR. Тпппе1..1в% mtg. 58. 1,500, ,900, 1909| F. & A. с TUM ; 
l Redeemable at option on 60da. notice. Date of Quotation—July 5, 1898 | 
Fuuded debt assumed by Ohicago W. Continental Pass. Ry. . . ... Ist. mtg. бе| 850,000 810,000 |1909 J. & J | 
Div. Ry. Co., controlling Interest of Empire Pasa. Ry... nesses. Ist mtg. 7s 800,000 200.000 1900 J. & J 
which ls owned by W. Chicago St. RR. Greene & Coates St. Ry. .... lst mtg.6«| 100,000 100,000 |19“ J. & J 
Oo., lessee. Lombard & Зо. St. Pass. Ry. Ist mtg. бе| 150.000 1901] .,...., 
Subject to call after Oct. 1, 1899, at People's Pasa. IE dns ivan eqno diodes Ist mtg. 78 250,000 250,000 1905, J. & Ј 
gilo and Interest. People’s Pass. Ry... .. . ... 2d intg. 56 500,000 458,000 1833 J. & J. 
Assumed by W. Chi. RR. Oo., lessee. People's Pass. Ry.............. Cons. mtg.5«| 1,125,000 367,000 ||912 M. & 8 
Int. guar. by W. Ohicago St. ER. Co. People's Pass. Ry. Stk. trs. cert. g. 46 5,698,210 RI pee 
Phila. City Passenger Ry. Ist mtg. 5s 200,000 200,000 |1910) & J. e 
Cincinnati, O. W Era CEU Ooll. tr. g. 4« | 1,800,000 | 1,018.000 Ed F.&A | 
аа ‚5 8 Thirteenth & 15th St. Ry... lat mtg. 78 100,000 ) A. & 0 
Date o/ Quotation— July 5, 1898 Union Passenger Ry..... т MER lat fate: Ы 500,000 eem 1911| A. & O. | 
Oin. New. & Cov. St. Ry. let Con.mtg. g.58| 8,000,000 2,500,000 1922 J. & J. 99 101 “Стоп Traction Co.. . ..... Col tr. 4. 29,735,000 | 29,724 876 |195 A. & O. 
Mt. Adams & Eden P'k [n.. lst mtg. 68. 46,000 46,000 1900 A. & О. 107 48 | Went End Passenger Ry......... ri ð ö 1905 AE | 
Mt. Adams & Eden P'k In...lst mtg. 6s. 100,000 100,000 1905 A. & O. III dap: West Phila. Pass. Ry......... lst mtg. g. 65. 250,000 246,000 |1906| A. & О. | 
Mt. Adams & Eden P'k Inc.Oons.mtg.5s| 531,70 531,000 1906 M. & S. 10814 West. Phila. Pass. Ry. 2d mtg. 5s. 750,000 750,000 1926 M. & N. 
. Ооу. & Oin. St. Ry scan ete lat mtg. 68. — 250,000 250,000 1912 M. & S. | «---- 119 2 The trust certificates were issued to 
[8o. Ооу. & Oin. St. R 2d mtg. 6s. 400,000 400,000 1982 J. & J. 12914 [| ...... pay for the shares of the Electric and 
Assumed by the Oinein. St. Ry. Co. People's Traction lines purchased. 
$250,000 reserved to retire lst mtg. bds. 
CI land: O Pittsburg, Pa. 
ev iMm ioi Date of Quotation— July 5 1898. 
Date of Quotation— July 5, 1898, | Birmingham, Knox & Allentown...,..6s. 500,000 500,060 |1981М. & S. 
aBrook! yn Street RR. Co......ist mtg. бн. 600,000 600.000 1903 M. & З. | 106 | 107 Central Traction CO. Ist mtg. 58. 875,000 875,000 1930 J. &. J 
Сп. New't & Ооу. St. Ку. . Cons. mtg. 58. 3,000,000 2.500.000 1922 J. & J. 99 101 ||Citizens' Traction Co............. Ist mtg. ба.) 1,250,000 1,250,000 1927 A. &Q. . 
Oleveland City Cable Ry....1st. mtg. 58. 2,000,000 2'000.000 1909 J. & J. 10 102 ||*Duquesne Traction Co. Ist mtg. 58. 1,500,000 1,500,000 11980 J. & J. 
fOlevelaud Electric Ry.Co. lst mtg. g. 58. 3,500,000 249.000 1913 M. & S. 100 103 ||*Fed'l St. & Pleas. Val. Jack's Run.....5a. 50,000 50,000 1918 J. & J. ..... 
Columbus (O.) Cent. Ry. . Ist mtg. g. 58. 1,500. ^ ‘000 1918 M AN. wer cia Fed'l St. & Pleasant Valley........0ons. 5«.| 1,250,000 ,250,000 1942 J. & J. „++, 
ast Cleveland ЕК. ........184 mtg. 58.1 А 1910 M. & 8 1011; 105 ||MilIvale, Etna & 8harpeburg.............. 5a. 750,000 750000 1928. M. & N. 2 | < 
N. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6s. { M. KN. _.,, || Pittsburg, Crafton & Mansfield........... Бн. 250,000 250.000 |1924 J. & J. US IT. 
Lorain (O.) Street Ry........lat mtg. 6s. ПДР Б с do LN: Pittsburg Traction Со............ lst mtg. ба. 750,000 750,000 |1927| A. & O, | == 8805 
„ Ry. Oo.. Grand Rapids. . . Ist mtg. 5% 1912 J. & D. Pittsburg & Birmingham. Ist mtg. ба.) 1,500,000 1,500,000 19299 M. & N. 108% 
$81,900,000 in escrow to retire bouds of Pittaburg & West End. Ist mtg. 58. 500,000 500.000 1922 J. & J. "ne 
absorbed companies, marked a. *Pg'h., Allegh. & Manch....Gen. mtg. 5. 1,500,000 | 1 400,000 1880 A. & О. 11156 1124 
Unterest guar. by Oona. St. Ку, Co. depono Ave, e G · » isr 58. 2,500 000 | 2,000,000 s J. & D. e м 
Detrolt, Mich. Sub. Rap nsit Railway Co..........68,| 500,000 500,000 M.&8, | ...... $ 
Date ој Quotation— July 5, 1898, Providence R. I. 
Detroit Citizens’ St. Ry.....181 cons. ба : Я : E 
N. Wayne & Belle lale Ry. let mig, бе $4. cl Date of Quotation—July 5, 1898. 
The Detroit Ку............... lst mig. 5s &. 99 100 Newport Street Ву........ , Coupon 5s 50,000 
000 tn escrow to retire bonds о; United Trac. & Elec. Co.... 1 500001910 J. &D. |... | 
p diet Ry. and Grand River St. Ry. Лай mtg. g. бе| 9,000,000 8,247,000 |1983) М. & 8, | 105 107 
New Haven Conn. St. Louis. 
Date of Quotation—July 5, 1898, Date of Quotation—July 5, 1898, 
Mew Haven St. Ry.........181 mtg. g. бе & 8. | 105 a. || {Baden & St. Louis RR.......... lst mtg. 56 280.00 250.000 |1918) J. 
New Haven (Edgewood Dtv.) Ist mtg.5e &n | 104 .... [Cass Ave. & Fair Св. Ry......]«t sete ба| элла олп | 1.901.000 |191 23, — А. 
Avenue КЕ...19# mig. g. 5 . & N. 106 .... ||Oftisens' Railway Оо.............1я% mig. бе, 2.500.000 [толе y, 4 у, | 1 108 
Avenue RH —Deben. g. бе. 46, ' 103 — dfOomp. Hts., Un. De. & Mer. Ter..ist 6s 1,000,008 1,000,000 1913' J. АЈ, III 118 
"Wish interest. *Witb intero у. 
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PASSENGER RAILWAY. 


NAME. 


St. Louis- 

Date o/ Quotation— July 5.1898 
Fourth Bt. & Arsenal St. Ry..1st mtg. бе. 
Jefferson Avenue Ву............186 mtg. 5e. 
Lindell Ry. Co. — kB mtg. бе 
Missouri R. Go MQ жә 

Mound City RR. Oo..............18$ mtg. бе. 


[700108 RRB. Оо................... Ad mtg. 78. 
eople’s RR. Co................ Cons. mtg. 6e. 


Taylor Avenue St. Ry...... lst mtg. g. 68 
nion Depot RR. Co.. ., Ist cons. mtg. ба. 
Union Depot RR. Oo......... Cons. mtg. бе. 
Oontrolled by St. Louis ВВ. Co. 
Controlled by Union Depot ВВ. Oo. 
Controlled by Lindell BR. Co. 
$200,000 in escrow to retire 1st & 3d 


mtg. 
$600,000 In escrow. 
200,000 in escrow to retire Ist mtg. 


ода. 
San Francisco Cal. 
Date of Quotation— June, 1898. 
California St. Cable RR. . . Ist mtg. g. 5s. 
+ Ferries & Cliff House Ry. . . Ist mtg. ба. 
Geary St., Park & Ocean RR. Ist. mtg. 5s. 
Market St. Oable Ry. Co. . .. Ist mtg. g. 68. 


Park & Cliff House RR. ... Ist mtg. 
Park & Ocean RR. . Ist mtg. 
Powell St. Бу................ көз Ist mtg. 
Sutter St. Ry. Oo....... TS Ist mtg. g. 
{Controlled by Market St. Ry. Co. 


Washington D. C. 
Date of Quotation July 5, 1898. 


Belt Ку. Со. ................-.... Я 
Columbia Ry. -...... “с mtg. бв. 
Eckington & Soldiers’ Home. mtg. 6s. 
Metropolitan RR. Co.. . Coll tr. cons. ба. 

1$50,000 in escrow to retire lst mig. bds. 


Miscellaneous. 
Date of Quotation— July 5. 1898. 


Bridgeport Traction Oo.. . .. . . Ist mtg. 5s. 
Buffalo (N. V.) Ry. Co...... Oons. mtg. 5s. 
Citizens’ St. R. (Ind' polls). Ist cons.m.5s 
Crosstown St. Ry. (Buffalo). Ist. mtg.5s. 
Columbus (O.) 8t. Ry. . 184 cons. g. бв. 
onsolidated Traction (N. J.)..18t mtg.5a 
Crosat’n St. Ry. (Col u's, 9 mtg. . 5 
enver City Cable Ry. st mtg. g. 6a. 
Denver Con. Tram’y Co......Oon. m. g. 5s. 


{Чо Hudson St. Ry..18t cons. mtg. g. 5a 


No. Hudson Oo. Ry. (N. n m .. Deb. ба. 
Paterson (ЇЧ. J.) Ry.......Oons. mtg g. ба. 
Rcchester (N. Y.) Ry............ 1st mtg. 5s. 
Bt. Paul City Бу....................О0 
Bt. Paul Otty Ву...................... Deb. g. 68. 


181.000, 000 in escrow to retire 1st and 
d mtg. bda. 
13800,000 In treasury. Bonds guar. by 
Buffalo Ry. Co. 
$$760,000 in escrow to retire bonds o 
О. C. St. RR. Co. 
357, 000 in treasury. 
lisi 00 res' ved to redeem prior liens. 
+$620,000 in escrow. 


ELECTRIO LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date о) Quotation—July 5, 1898. 


Edison Elec. Illuminating Oo., Boston.. 2,026,000 sees uar 156 oa 
General Electric Oo.. gold coup, deb. ба..| 10,000,000 | 8,750,000 |1922| ......... 108 ids 
Pittsburg, PA. 
Date of Quotation—July 5, 1898 
legh County Light Co. . . . . . . . Gf. 500, 000 PA 1911| J. & J. 106 | ..... " 
Ailepheny City Electric Light. 4s.| 260,000 es... |19183 А. 0... | ...... 
Westinghouse Elec. & Mfg. Oo. Scrip ба. 196,570 e ЭТА M. & 8. | .... | ...... 
Miscellaneous,—(July 5,1898.) 
Edison El. Nig. Oo. N. York) lst m. бв..| 4,812,000 | 4,812,000 19100 110 
Edison El. Illy. Co. (N. Y.) con. m. g. 58. 15,000,000 2, 1 6.000 190 117% | ...... 
Edison Elec. Lllg. Oo. EM RAD UL 2,500,000 1,500,000 1940 es 111 112 
Edison Electric Light (Philadelphia) .. 2.000,000 олеш Кыр [АЯ odes 108 | ...... 
Edison к. Co. (St. Louis).............. 4,000,000 eS... |1923 F. & A. 60 61 
Mo. Riec. Lt. Co. (St. Louls)...1s¢ mtg. ба. 500,000 e. (1909) А. & O. HOM 
Mo. Elec. 14. Co. (St. Louts)...2d mig. ба. 600,000 кебе . 192] Q- rx. | ...... 
United Elec. Light & Power Oo(N. Y.)..| 6,000. 000 F 75 90 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation—July 5. 1898. 
American Bell Telephone. . .. .... . 78. 1898 F. & A. 10014 TTE] 
Northwestern Telegraph CO.. ... . T8. 66645ә66 РТР И 8 NODE MESA 
N. v. X N. J. Telep тео: Keno — e 108 | ...... 
Cheaapeake & Potomac Teleph. Co. . .ба. — ess. |1911) J. & D.] 108%) . 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date оу Quotation—July 5, 1898. 
American Electric Heating......«....58. 18 „19 
Armington & Sima E ° $00000000 900000000 € 8 925 
*Barney & Smith Саг —— 100 
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F Isnued, Dae periods. | Bid. | Asked. 


97 100 
100 102 
106 107 
106 107 
102 104 

98 101 

97% 100 
100 101 
100% 101% 
100 102 

60 64 
118 115 
110 111 
103 104 
118 114 

118 Greg 

Bout 117 

.... | 102 

127 12914 

127!«4| 130 

10 / ...... 

110 115 

117 120 

10954. 110 

45 Sate 
11< Tp 
95 100 

117%} 1193 

100 105 
109 111 
79 80 
107 109 
95 100 

101 1044 

96 98 
70 78 
110%) 111 
89 93 
100 104 
90 | ...... 
11225 
107 | 108% 
95 k aes 
89 92 
85 9236 
tWith Int'rest 


NOTES FOR INVESTORS. 


Late quotations for copper are: 
casting, 118(9113c. 


The Baltimore Consolidated Railway Company has purchased the uncompleted 
trolley line between Baltimore and Ellicott City from the Columbia & Maryland 
Electric Hailway Company. 

Bridge Commissioner Shea has notified thetrolley companies using the Brooklyn 
Bridye that they must agree to the new schedule of car tolls at once. If the com- 
pauies object the matter will be put in the hauds of the Corporation Counsel. 


The application of the Nassau Electric Railroad Company of Brooklyn, N. V., 
for peruiiesion to increase the capital stock of the company from $6,000,000 to $15,- 
0 0. 000, was submitted to the State Railroad Commission by Gen. B. F. Tracy, repre- 
»enting the company, on the 29ih ult, ‘There was no opposition. The Commission 
took the papers in the case and promised to render а decision at an early date. 


Hallgarten & Co., New York, announce that they have consented to accept de- 
posit of the 5 per cent. second mortgage bonds of the Staten Island Rapid I ransit 
Railroad Company, guaranteed by the Baltimore & Ohio Railroad Company, uuder 
the mortgage of November 21, 1885, aud to act Jor the bonuhulders in devising and 
promoting u reorganization ot the property covered by the mortgage and preserving 
the boudholders’ inteiest. 


Electrolytic, 114(3118c.; Lake, 11$(912e. 


Redmond, Kerr & Co., New York, intheir financial report issued ou the 2d inst. 
say: : The usual conditions attending the close of the half-year and precediug the 
July 4th period have prevailed this week in Wall Street. There bas been no im- 
portant war news to change the course of events, snd business has been chicfly of a 
routine character, At present there is a disposition in financial circles to hold active 
operations in abeyance until the occupation of Manila and Santiago by the Ameri- 
can forces is an established fact." 


А Boston financial paper states that ''the directors of the Electrolytic Salts 
Company have declared a dividend of 3 per ceut. to stockholders of record of Juue 
22, payable July 15. Since February 4, 940.43 ouuces of gold have been received 
and 1,834 51 ounces of silver. Over 5,000, 000 tons of seawater have been treated by 
the accumulators to produce the above result. Three hundred men are now at work 
constructing what is known as plant No. 2.“ 


А mortgage for $1,500,000, executed by the New York & North Shore Railroad 
Company, was filed in the oflice of the clerk of Queens Couuty at Jamaica, L. I., lust 
week. The mertgage names the New York Security & Trust Сошрапу as trustee 10 
secure the payment of 1.500 thirty-year gold bonds of the denomination of $1,000 
each. The New York & North Shore Railroad Company is a new corporation, or- 
ganized by the managers of the New York & Queens County Trolley Company, 
which owns the trolley lines iu Long Island City. 


The N. V. News Bureau" says: We understand that the differences be. 
tween the preferred and common stockholders of the General Electric Company 
have been settled privately. It is proposed to reduce both classes of stock 40 per cent. 
in par value and to pay all the back dividends ou the preferred stuck in cash. The 
common stock, after the reduction in par value, will be plac. d on a 6 per cent. divi- 
dend paying basis. The company, it isclaimed, bas the cash on hand to pay the 
deferred dividends on the preferred and to begin quarterly payments on the com- 
mon.“ 


The directors of the Metiopolitan Street Railway. New Vork, announced on 
Friday that it had been decided to distribute to the stockholders the accumulated 
surplus, now amounting to $26,793,000, A cash dividend ot 820 will be paid tostock- 
holders of record on August 15, in addition to the regular 2 per cent. quarterly divi- 
dend. This wil] call for $7,220,000 cash. Iu October the company wilt increase its 
capital stock to $54,000,000, each shareholder receiviug one share of the new stock for 
each two shares held by him. The shareholders thus receive extra dividends of 70 
per cent., 20 per cent in cash and 50 per cent. in stock. 


The stockholders of the Potomac Electric Power Company, Washington, D. C., 
at à meeting on Wednesday last adopted a resolution increasing the capital stock to 
$1,000,000, of which $250,000 вһа be 6 per cent., voting, non-cumulative preferred 
Btock, divided into 2.500 shares of $100 each, and $750,000 shall be common stock, 
divided into 7.500 shares of the par value of $100 each. The present capital stock is 
$500,000, fully paid, and the total linbilities and debts amount to $380,000. The: om- 
pany also placed ou file а deed of trust to the United States Mortgage & Trust Com- 
pany, to secure the payment of $750,000 in $1,000 bonds, payable June 1, 1948, with 
interest at 5 per cent., payable semi-annually. The deed covers all the company’s 
property, rights and franchises. 


„A deal of great importance to our trolley lines is reported to be under way," 
says the N. V. News Bureau.“ It is to theetlect t^at the Philadelphia syndicate, 
which iucludes William C. Whitney, W. L. Elkins, P. A. B. Widener and Tuomas 
Dolan, and which has made such successful ventures in establisbing or reorganizing 
trolley companies, notably the Metropolitan Street Railroad Company, is now teek · 
iug to secure control of the Brooklyn Rapid Transit Company. It is known that 
these capitalists are in the market for valuable surface lines and franchises, aud are 
thoroughly conversaut with the present aud prospective future values of that class 
of properties. It is believed that they have been careful students of thesituation in 
Brooklyn aud are now and have fur sometime been steady buyers of the company 8 
Stock. The report is to the further effect that the action of the syndicate is with the 
consent of the interests represented by former Governor Fiower and that the latter 
is an active participant ір the scheme." 


The new tax law in regard tostreet railways recently passed by the Massacbu- 
setts Legislature goes into effect in October. It differs radically from the present 
law in regard to taxing the property of street railways. Under the present law the 
real estate aud machinery of a street railway company are taxed direct by the city 
or town in which they are located. Tbe Commissioner ut Corporations reports the 
difference between the town tax and the amount of the tax on the capital stock, and 
the State collects the tax upon this difference. The money «btained in tbis manner 
is distributed among the towns and cities of the commonwealth in proportion to ре 
amount of stock in the corporation held by its taxpayers. Under tbe new law the 
State will collect the excess tax, but it will be distributed according to the mileage of 
street railway in a town or city. Exch railway will be considered separately in tbe 
distribution. If the tax ona street railway be $5 000, and there be two miles of 
track in one city and three in another, the first ciuy will receive $2,000 and the othr 
$3,000, There is also to be an excise tax based on the amount of gross receipts рег 
mile of track. The tax is regulated by a graduated scale according to the amount o 
earnings. The per cent. per amount of earnings ія as follows: For less than $4,000, 
1 per cent.; for more than 84.000 and less than $7,000, 2 рег cent.; for more than 
$7.000 and less than $14,000. 24 per cent; for more than $14 000 and less than £21.10, 
2) пег cent.; for more than $21,000 and lesa than $28.000, 23 per cent.; for more tban 
$28.000, З per cent. In return for the “excise tax, as it bas been called, the rail 
roads are released from the care of streets, paving and the removal of snow, except- 
ing in the tracks, and from all restrictions in franchises granted for ex!eDsinr 6. 
When a change of grade or relocation of street is made the railroad must pay a part 
of the expense, not to exceed one-fourth of the total, including the cost of tbe rey 
cation of the tracks. The board of aldermen shall determine what proportion и 
railroad shall pay, but appeal may be made to the Superior Court, as in the case of 
other betterments. To meet this expense the 1ailroad may increase the amount 0 


stock with the consent of the Commissioners, stock also be issa 
to pay for extensions. = = 
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Beacon Lamp Co азе nid A 
a | | 
Н Paris World's ; i 
New Brunswick, ‘<position 79 Fair R E D 
N. J. A | | 
MEDAL: TRADE MARK. MEDAL C A | 
HIGH GRADE Tha Standard for Rubber Insulation. FF 
‚ ) 
Standard Lamps Okonite Wires, Okonite Tape, Manson Tape, is an encyclopedia of electrical supplies. 
Candee Water-proof Wire. Send for a copy. 
soe Manuacturers, THE OKONITE CO., Ltd . ELECTRIC APPLIANCE COMPANY, 
ылын A. Dore Herrn,] Managers. 253 BROADWAY, A 
^ Multiple Series, ноа о m NEW YORK. сес 
Miniature апа 5 3 
rative Work. 


GRIMSHAW WHITE CORE WIRES, 


Grimshaw White and Black Tapes, 
Competition Line Wires, 

Baven White Core Wires, 

Vuloa Electrical Wire Duots, 


The Improved Stevens Flush Switch. 


Embodies the very 
highest points of 
superiority in Flush 
Switches. 


Single Pole, Double Pole ; 
Three Way, Four Way. 


Single Switches or in gangs of any number. 
Mats of any kind of wood to match house furnisb- 
ings ; also open and closed wall boxes for single 


Not a member of 
the Lamp Trust. 


Royal Electric Co. of Montreal, Agents for Canad”. 


Will & Finck Company. San Francisco, Pacific 
Coast Agents. 


‘MANUFACTURED BY 


NEW YORK INSULATED WIRE CO., 


Chicago, New York, Boston, 


320 Dearborn St. 15 Cortlandt St. 184 Congress St. 
San Francisco, Cal., 115 New Montgomery St. 


The only Rubber Insulation Receiving 
Medals of Award at World's Fair, 1893. 


INSULATED WIRES AND CABLES. 


Aerial, Underground, Submarine and 
Interior Use. 


KERITE TAPE. 
W. R. BRIXEY, 


ABIRS HA 


MANUFACTURER 
203 : | switches or gangs of any number of switches. INSULATED 
es yore Write for Prices and Discounts. WIRES AND CABLES. 


Wallace Electric Co., 
Western Agts., Chicago. 

California Electric Works, 
San кассе, Cal. 

TRADE MARK. M. Du P 

ллы, D, C. 


GLENWOOD WORKS, 
YONKERS, IN. €. 


New York Office, 15 Cortlandt Street. Teb- 
ephone Call, 191 Cortlandt. 


THE ELECTRIC PROTECTION COMPANY, 


MANUFACTURERS, 


1026-1028 Filbert Street, - - - - - Philadelphia, Ра, 
NEW YORK: Cnas. D. SHarn, 136 Liberty Street. 


1 7, CON Monadnock Block, Chicago, III., agent for Michigan, Indiana, Illinois, 
REED. MOVE Fine Minnesota: Iowa and Missouri and the city of Cincinnati. 


Paci fie Coast—California Electrical Works, San Francisco, Cal. 


ELECTRICAL 


Watchman's Time Detectors, 
Magneto Watcbman's Clock, 
Klectric Time System, Em- 


G. WILFRED PEARCE, 


Electrical, Steam and Compressed Air Apparatus, 
SAINT PAUL BUILDING, 


ышы eri ROOT IMPROVED WATER TUBE BIER 
CENTURY 


Address for catalogues and 
prices 


SELLING AGENTS: 


Monadnock Block, Chicago, Ill. 
Seourity Building, St. Louis, Mo. 


LEAD ENCASED CABLES. 


CBEFELD ELECTRICAL WORKS, 


620 Atlantic Ave., Boston, Maas, 
_——— 


DO YOU NEED SMALL DRY BATTERIES ! 
If so, write and tell what you want. 
54x2% inches 1.5 volts; 54x2}¢ inches 5 amperes. 
VITALIS HIMMER, 

Pioneer Manufacturer of Dry Batterles, 
162 William Street, New York. 


The American Watchman’s 
Time Detector Co., 


J. 8. Morsz, Treasurer, 
234-235 Broadway, New York. 


Electrical Machinery. 


WARREN P. FREEMAN COMPANY 
106-108 Liberty Street, New York. 


Automatic Machinery of every description and 
Experimental Work, electrica! and mechanical. 


\ STANDARD UNDERGROUND CABLE CO., "er siii т” 


PAPER, FIBER, RUBBER FIBER, RUBBER, PAPER RUBBER, PAPER, FIBER FOR ALL BERVICE 


EL TELEGRAPH ELECTRIC LIGHT POWER 
a P RRIAT. HOUSE UNDERGROUND SUBA 


Г а Abendroth & Root Mfg. Co., 
28 CLIFF ST, NEW YORK. 
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* Second d: 


EY Direct Current Dynamos of 350, 700, 725, 800, 810, 900, 1075, 1 1610 and 2500 light t R 
КЕ; ds Alternating current dynamos of 750, 900, 1300 and 2000 light а "E TAN Т 
я Aue dynamos, 20, 24, 30, 40, 50 and 60 light, both 1200 and 2000 c. p. peg 2 = 
E . . Fngines, 50, 75, 85, 100, 115, 195, 150, 175 and 200 н. P. zo lere, 100, 250, 375 and 500 н. r. е: 
- Heaters, 150 and 1 1,000 н. Р. Pumps, all sizes. Write us S — 


| CHICAGO EDISON COMPA AN N 


139 ADAMS STREET, CHICAGO. 


WNEURALGIA 


; Non-Magnetic ^ 
RT ANT EPA SICK AND NERVOUS HEADACHES 
AUN POSITIVELY CURED IN THIRTY MINUTES. WATCHES. 


Anti-Nevralgique] == ње. 


greatest electricians and scientists of ї 
A purely vegetable compound which seeks the root of the world. 

trouble and eradicates it; which builds up the nerves, 

making them strong, which in itself is a guarantee 


Paillard 


uguinst а return ofthe trouble. For descriptive circular write 
Atall унча sy 8 
55 A. C. BECKEN. E 
This Ha* Never Failed to Cure. 356 Dearborn Street, CHICAGO, ILL. 103 State Street, ` T 


— ; CHICA GO, ILL. 


"Perfect is the Aim of Inventio. FLORIDA # 55 wi 


Franklin N о. 5 


The best writing machine on the a 


via Clyde Line to Florida Without Chang 


Easy The writing 98 Pur А Y Y 
bh MORTH & SOUTH ~P. ү еы San 
to 1S al wa YS m EA | 9 cL AY THE = гй > - | 
operate. in sigh t. New Tork to 


Charleston, 8. C., WI 
direct, ХЕ LE 


——— == 


PRICE $75.00, 


TOWER, DAWSON O. WEN бов 


Tri-weekly Sailings 


Pier 29, E. R. 


306 and 308 Broad wav, - - NEW YORK, N. v. New York. 


DESCRIPTIVE BOOKLET SENT ON REQUEST. 


— — - 


 ——————————————À 
5 INDIA Uncut or Cut to any | 
and Size or Pattern. ^ csset 

` AMBER Washers, " Irdquois,” 


Me 


Br SAMPLES AND QUOTATIONS FURNISHED. " Algonquin," 


- “ Seminole” 


үн | A. O. SCHOONMAKER, 58 William Street, Now York, | ‘w= o- ic 


D, 
zu 
sailing passenger 


4 ships to the South. 
— McIntire’s Patent Connectors and Terminals. 
E A _ FUSED WIRE, FUSED LINKS AND STRIPS. | АЛЕ 


Е — ave 18 and 15 Franklin медье iS NEWARK, N. J. Steamers arrive at 


Ah 


Jacksonville in 
A ~ ad wr T WS daylight, connect- 
p ing with outgoing 
1 fes morning trains, 


OBERTS § Л 
"T. ау vi ng ! ‘ 


= ў li n T, ГА — 


IN I. 19, 1887 " ELECTRICITY. nmm : 


m Franx N.PnmiLLiPS Prosident. EUGENE Е. PHILLIPS, E. ROWLAND PmiLLIrs M dig 


“American Electrical Works, Photographs of Vacuum 


Providence, R. I. 


Bare & Insulated Electric Wire. 
iar Electric Light Line Wire. 
М Incandescent and Flexible Cords. 
( Railway Feeder 
and Trolley Wire. 


77 First produced by us to show the 
unmistakable difference between the 
grade of vacuum in various lamps оп! 
the market. We should be glad to | 
send the pice s to any Central 
Station, Electrical Engineer or Dealer. 


Also microscopic photograph (enlarged 30 diam- 


| AMERIGARITE, MAGRET, BFFICE AND ANNUNCIATON WIRES. 
эң Cables for Aerial and Underground Use. eters) of prominent lamp filaments. 
— Blew York Store—P. С. ACKERMAN, 10 CORTLANDT STREET. | 
Chicago Store—P. E. DONOHOE, 241 MADISON STREET. Maribore BRYA RS C0. 186 Libert 8t 
| Montreal Branch-BUGENB P. PHILLIPS’ ELECTRICAL WORKS. | Hs. Now York, ` 


Autom atic Motor Blair’s 


Rheostats. Так Making American Electric Telephone Co., 


Security 
WARD LEONARD ELECTRIC CO., Fountain 171-173 S. Canal St., 
Bronxville, N. Y., U. 8. A. : 


Pens. CHICAGO, ILL., U.S. A., 


Producing their own ink b 
merely filling the holder wit 
water, which turns into a deep 
black, purple or scarlet copying 


Up ek отаи юре | High Grade Telephone Apparatus, Long 
will last one year and an pe | Distance Series and Bridging Type Tele- 


MANUFACTURERS OF 


INCANDESCENT S newed at a trifling cost, saving 
LAMPS, 4 ‘be price of the pen ina ien PHONES, Repeating Coils, Distributing 
"n mont 
2 | They cannot leak. Boa rds; etc . 5 etc в 
9 F No weak internal mechanism. 
= Di I DF E Regular shape 14 carat Gold =7__WEBNOW HAVE READY FOR 
, — B Pens. | THE MARKET OUR NEW 
et 46 | 9 m Upper feed bars on long poini 
Af no" o = "Express" 
T Under feed bars on short point. S | 
I4 for he is a iot k They oost no more, even con- Express witchboard. 
who o ja eoufected to. prema the button, 1 less, than the old 
en claim | i i 
cha resulte а his own. 70 become a More than 12, 000 sold in sis This Board is a New Departure, the most 
| THH PHO Photographer you must rea weeks. Rapid Switching Apparatus ever devised, and 
| TOG 2 2 2. 2 е . 
fà 6o and бо Rast 8 To give our readers thin Abso- will pay a daily dividend in quality of ser- 
ы : lutely Perfect Fountain Pen at a i 
8 a элире, containing | J vice rendered. 
do to neo vuro and from moderate price, we have made an 
the of the ајашаіғаг aad pro arrangement with Blair's Foun- 
M8 tain Pen Company of New York pe J ° 
| LE to furnish our subsoribers thei: Nes Beg. restoring: Отор 
E "Security Fountain Pens" at the Self-restoring Ring-off. 
following low Rapid Ringing Device. 
PRICES: 
No. | Gold Pen, fine point, at $1.75. t ; 
No. 2 Gold Реп, fine 55 stub point, 82. Each Drop and Jack Self-Contained iu a 
| No, 3 Gold Pen, fine or stub point, $2.50. Hard Rubber Case, can be removed and re- 
No. 4 Gold Pen, fine or stub point, $3. laced in Board i А ; : 
А Haudsomely Chased and Gold Mounted. placed In Board in one minute without dia. 
e. 75 кое extra. РТ wr turbing а single connection. 
| o insure getting these pens at prices --— POE" А 
| named, orders for them should А ан Each Drop indicates if line is working 
! direct to this office with the price of th» properly. 


pen desired. Should you wish to hav 
them insured against loss in the mails, sen: 
eight cents extra. Address 


Correspondence f£olicited., 
All Goods Guaranteed, 


ELECTRICITY NEWSPAPER CO, 
136 Liherty Bt., Кен York, 


delivered at ару, express office. Finest Address 
era, Oatalogue P | 
THOS. Н. K eCALLIN & CO., ELECTRICITY NEWSPAPER CO., 


1080 Arch Street, Philadelphia, 186 Liberty Street, New York. 


Cone 100 Drop Express . 
Ву H. C. CusHING, JB., INDIA 
Finest quality. Lowest pri 
the United States. 
| 
of the finest grade. Send for Catalogue D. [| system of inside and outside wiring. Fi 

7 worth of Electrical Apparatus, including a Dynamo, sent 

with our Complete Electrical and Mechanical Engineering 

Course. This is not a prize offer. This a ратая ія re- 


“Stand d Wi 
Standard Wiring,” | Amer ican ectric Telephone Co 
n 
Electrical Inspeetor Fire Underwriters’ Tariff 
zue Į in a per Association of New York. 
WE MANOFACTURE 

wing paper and supplies. Cameras ond edition. Russia leather cover. Price $1 
850 ulred by students. They have hitherto lad to pay extra 
for orit We will; fora short time, give it free to those who 
Our 72. Catalogue, free to any address. ерни. 

Institute for Home Btudy of Enginee » 08-54 Blacks 


FOR ELECTRIC LIGHT AND POWER. 
EUGENE MUNSELL & CO., 
NEW YORK : 218 Weter St. | 
Faking duplicate copies of draw Adopted by the Fire Underwriters of bas AMBER : | 
Drawing Instruments | It contains tables, formuras and rules for every | - TA | 
Dra 
Bde materials. Bon Ton Cameras 8 x8 


v. ELECTRICITY. or XIV. No. ET] 
iv e — ә 


Habirshaw Wires and Cables 


are the product of the best materials and skill in manufacture. They have long been recognized as the 
most RELIABLE, DURABLE and ECONOMICAL for all classes of work requiring the 
use of high-grade insulation. The danger of high potential transmission currents is eliminated when the 


circuits are installed with 


Red Core—W hite Core—Blue Core. 
INDIA RUBBER AND GUTTA PERCHA INSULATING COMPANY, 


J. W. GODFREY, Manager of Sales, ° * 
S VV Main Office: GLENWOOD Works, Yonkers, N. Y. 


ALPHABETICAL INDEX TO ADVERTISEMENTS. 


For Classified Index See Page УШ. 


A. E 1 P 
h & Root M Oo $9000090009006000009000000009890 Electrica! Exhibition Oo.. %% % хіі India Rubber &Gutta Percha I Insulating Оо. ode iv Pierce А. м ;; ( 
3 Wetchmen d Time N Ов 1 Electric єл ppisnos OG ! International Correspondence Bchool........ vll Pearce, Wilfred UU UU: 
American Electric Telephone Co. ... fil Electrical Engineering Со............... oo. Vil Pratt & Co., C. L. . 
American Electrical Work iii Electric Storage Battery Co., Tho... vi L 
Ames & Co., A. E.. . ... . . . . . . . . . . . vii Electric Protection Oo., Т'Һе......................... i sS 
Anderson, Albert and J. M.. o hits m Leonard Electric Oo., Ward. ш 
B if м Schoonmaker, A. 0 . . . . . ÍI 
Десек, 75 j^ ——— С 86 88 88 : Farr у & Construction Qo ГИЯ xi Siemens & Hal VVG 11 
xey, W. R.. ...... ...... .... .. .. .. owler, Dawson & OO... . . . ... . . . . Standard Undersround (ble Go 
VVV vil Warre атов а. с VV 1 McRae, A. L., St. Louis, Мо........................ vil eii pn . бо... E 
Barbour Ang |-——— и Fort Wayne Electric Corporstion........... Melntire Oo., The J il Strathy & Co. Gordon... . "i 
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ELECTRICAL BOOK Published in America or 
A N Y Europe will be sent postpaid on receipt of price by 
ELEG 


TRICITY NEWSPAPER CO., 136 Liberty Street, N. Y, 


ESTABLISHED 1881. 


Colburn 
, Electric Mfg. Co., 


888 Main St., Fitchburg, Mass. 
Manufacturers of 


Incandescent Lighting. 
ү Electi | Power 4" 
Ane MACHINES, 


Many Publications Have a 


Waste of 


Circulation 


made up of the copies that 50, to people who MED 
never will be buyers of your $oods. En 


EG TRICITY — " , culation. Highest Efficiency. 


THIS 18 ONE OF THE REASONS WHY IT 18 A BETTER ADVERTISING ' 


WBSTBRN AGENTS: 
MEDIUM THAN ANY OTHER ELECTRICAL JOURNAL. [| Saker Bros., Erie Street, Toledo, Ohio. Missouri Electric Repair Co., 16 So. 9th st., Bt. Louls, Mo: 


Illinois Electric Со. 1586 Monadnock Block, Chicago. Mr. O. P. Hutchinson, Salt Lake City. 


t 
| 
T 


i 1888.)  — ELECTRICITY. 


У. 
кс с се сек . 
ЕОВ | | 
AMATEURS AND ELECTRICAL. VV ORKERS. 
ELECTRICAL INSTRUMENT MAKING FOR AMATEURS.—A practical DOMESTIC ELECTRICAL WORK.—Tells how to wire buildings for Bells, 
Hand-book with 48 Illustrations. By S. R. Bottone. 12mo oloth. $0.50 Burglar Alarms, Annunciators, Electric Gas Lighting, eto. Illustrated 
DYNAMO AND MOTOR BUILDING FOR AMATEURS.—A concise hand-book with 22 diagrams. By W. A. Witébeoker. 1200 paper.— — — — 00.28 
illustrated with working drawings. By C. D. Parkhurst. 12mo cloth.—— 1.00 PRACTICAL ELECTRIOS.—A universal hand-book on every-day eleotrioal 
ELECTRIO TOY MAKING FOR AMATEURS.—A fully illustrated desoription matters, including Bells, Carbons, Induction, Intensity andi Resistanoe Colle, 
showing how to construct Batteries, Magnets, Motors, Dynamos and mis- Dynamos, Measurements, Microphones, Phonographs, Storage Batteries and 
cellaneous toys. By T. O'Connor Sloane. Iamo cloth.———————-_ 1.00 көнен инине een eee m 


Telephones. pp. 135. 12mo oloth. 0.76 


Any of These Works Sent Postpaid Upon Receipt of Price. 


The set of five and one year's subscription 
to ELECTRICITY wiil be sent for $5.00. 


ELECTRICITY NEWSPAPER CO.. 


136 LIBERTY ST., NEW YORK. 


“Hold-em” 


Holds down your shirt. 
Holds up your Drawers. 


A tab at the lower end of the bosom is a useless 
method—tapes on the drawers are always broken— 
both were invented to exasperate the wearer. “Hold-em” |: · 
makes this useless tab useful; buttons stay on the ae 
drawers; the shirt bosom dont wrinkle—the shirt 
stays down and the drawers *stay up. Worn on 
first or second button of drawers. Souls with 


corporations use the top  button—thin people use Y 
the next. Comfort and contour 


dictate. For 15 cents, stamps „52952 


or silver, we send a “Hold-em” eiod sik 


i 
1 


post paid. elastic and ick 
SHAIN , COMPANY, 
Wom as above. | | 136 Liberty Street, New York. 


It is invaluable for the full dress shirt. 


_ — . 
—— MM 


— Rm — — 


ELECIIFEICIIY. 1795. AV 


4 Tte эми 
Chloride Accumulator” 


SUGIGTEREO OEPTEUBER 11, 1004. 


The Western Union Telegraph Company 
is installing in its Memphis office 
436 Chloride Accumulators 
displacing 
5,250 gravity cells. 


Atlanta, Washington New Orleans and ei 
ton, ghteen smaller offices are alread | | | 
Accumulators, which have effected a great reduction in cost of maintenance . 


Wire service. 


THE ELECTRIC STORAGE BATTERY COMPANY, 
Drexel Building, Philadelphia, Pa, 


NEW YORK, 20.22 Broad 8t c LE 
20. road St. CHICAGO, ILL., 1543 M ildi 
BOSTON, MASS., 60 State Btreet. | BAN FRANCISCO, CAL., 2 d Market pe 
BALTIMORE, 641 Equitable Building. ' 


-` 
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JANDY GATHARTIC 


БАА" 
* C. L. Pratt & Co., 1 
a Chicago. 1 
t Havana Cigars. {$ 
н 1 
d Ф 
HT 
e 


CURE CONSTIPATION 
25 U м REGULATE THE LIVER aati 


ABSOLUTELY GUARANTEED to cure any case of constipation. Cascarets are the Ideal Laxa 
ire. never grip or gripe. but cause easy natural results, Sam 


We give an extra discount to patrons of this paper. 
Importers, Jobbers and Manufacturers, Box Tradea Specialty. 


82 and 84 Madison Street, 


McVicker Theatre Building. ple and booklet free, Ad. STFRLING REMEDY CO.. Chicago, Montreal, Can., or New York, 
Deeeecoceoooooeoxeoreo9oc90o00e0090099999999999 — — 


ФФ ФФ 4466460464404 


A Slow-Speed, Direct-Current Motor for 
Composing Machines, Job Presses, etc. 


«& mt 

À Wer Wi 
А ў 7 All the conditions that have so long puzzled pub- 

< Rko Ee : lishers and printers met in the 
Ny ili ilt „ 
re n | | Н Ї M t 

Sl mperial Electric Motor. 
"EY Direct transmíssion of power —No counter-shafts, 


no belting—Only 850 revolutions à minute—One- 
fourth to one-half borse power--Automatic lubrica- 
tlon—No attention required. . 


LOW IN PRICE—ECONOMICAL TO RUN. 
Manufactured by the 
IMPERIAL ELECTRIC CO., 
New York. 


Sole Selling Agents : 
BULLOCK ELECTRIO COMPANY, 
218 Broadway, New York. 


TAN" ELECTRIC SAND, best primary battery compound. |. Pas 
ee l | 


,. Gordon Primary Cell. 


Flow on, electric currents, flow, 
Forever and forever; 

Cells may come and cells may go, 
But the Gordon cell will live forever. 


ESTERN TELEPHONE 
CONSTRUCTION 00. 


— ед ену 
250 S. CLINTON STREET, CHICAGO. 


GRAPHITE RESISTANCE, "Telephones and Appliances, 


Graphite resistance in rods, tubes or otherwise. Any resistance 
wanted—one ohm to one million ohms. Write for particulars. 


JOS. DIXON CR UCIBLE CO., Jersey City, N. J. EXCLUSIVELY, IN THE UNITED STATES. 


Cell will live on its merits, and if you wish to learn 
s merits apply for circuler and price list. 


a GORDON-BURNHAM BATTERY CO., 
aame vE 89 to 86 West Broadway, New York. 


The Gordon 
; it 


nd —— 
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d | SITUATIONS WANTED. BANKERS AND BROKERS. 


І 
— fh PP — ANIIS SSA 


SPENCER TRASK æ CoO.. 


men, Salesmen, Dynsmo-tenders, Constructing BANKE RS. 
and Designing Engineers, Electro-metallurgists, 
or in other positions requiring technical experi- 
ence or intimate acquaintance with the electrical 


trade, will be inserted in this column Without | ' | 
„ Each advertiser is invited to repeat his will be inserted in this column Without Charge, 


advertisement in case the first one produces no ON mice ibus: the necessary post- 
results, — — a =з nsure orwarding of letters, 
It із the desire of the management of this GR in to Free Advertis- 


Paper to bring the unemployed and the em- WH IT A K E R d HO DG M A N. ing Editor, ** Electricity," New York. 


ployer together to their mutual benefit, and to 


trical Engineers, Superintendents, Foremen, ' 
Albany, New York. — алад. i : e 


DEALERS IN LOCAL SECURITIES. 


T this end they invite the former to make use of 
Chin this column without charge. No advertisement | BOND AND STOCK BROKERS, 9 9 ANTED.~ Chiet engineer for light s and 
ni ny exceeding five lines (about 85 words) will be in- - S ? sober, reliable and industrious, \ 
serted, but advertisers may write fully of their t. Louis, MIO. | situation for right man. Must be competent 


qualifications and these letters will be kept on 


1 x - ic and experienced in the ing and 
Local and Street Railway Securities a Specialty, supervision of aum 

file for future reference in filling vacancies high speed engines, Жок p Ау. A — 

Applicants should write clearly and distinctly Address PACIFIO, care ELECTRICITY, 
and enclose postage to insure attention. ANTED.—An all-around machinist; 
Address all communications to Free Adrertis- A. E. AME S c CO. e 12 Bhd — — * L one that has 
ing Editor, ** Electricity," New York. BANK ERS AND BROKE RS, cars, and is willing to work at a MAc Ak sal- 
31 WANTED Position by an electrician ; 10 Kina STREET, W., ary and prove himself the right man in the 


right place; must be a sober and energetic gen- 
age 25, married; over seven years' tl . Address 
practical experience in light and power work, Toronto, Canada. ac 


installing generators and motors, also all sys- ORUM ани | Rei. 
MEMBERS TORONTO STOCK EXCHANGE. 


— tems of are and incandescent wiring and line Oo є—-—-—-— 
. D. care ELECTRICITY. - 
WANTED.—Position as manager or su- MEC HANICAL DRAW G 
= 32 perintendent ; interurban electric Machine Design; Stationary, Locomotive and => 
railway preferred; am a competent electrical, Marine Engincering; Electricity; Plumbing; РУЗ $ ae 


work. Address A. K., care ELEcTRICITY. 


charge of a lighting as well as railway plant; 
ve had several years’ experience constructing 
and operating electric lines, and know how to 


404 TIMES BUILDING, 


JOHN B. BARBOUR. JR., 


STOCK AND BOND BROKER, 


Architecture; Architectural Drawing; Т 
Railroad, Hydraulic 

Municipal, 3l COURSES Bridge КАШ, 
Engineering; Surveying and Mapping; Sheet 9 Е d 


Metal Pattern Cutting; Bookkeep'g; Shorthand; 
English Rrauches; Miuing; Metal Prospecti 


Ans" GUARANTEED SUCCESS. 


Fees Moderate, Advance or Instaliments. 
Circular Free; State subject you wish to study. 


Pittsburg, Pa 
MEMBER PITTSBURG STOCK EXCHANGE. 


. J 

—— “DD, ct 4 

. W ANTED.—Position by a mechanical Typewriter Bargains. 

34 engineer ; can do practical work any- gg c Kd ̃ ͤ⁵l3.! ...  c————H————— All Standard $100 Typewriters sold by us (un- 

where ín the machine shop; well posted on der full guarantee) at $25 to $50, little used. 

electricity ; a first E draughtsman. Address Shipped allowing examination and trial. Send 
Ж, Ф 


HAM BL. ETON c СО: . posta! for handsome colored Fin-de-Siecle De- 


International Correspondence Sehools, Box 944° * 


‘3 WANTED.—A works manager offers Ai mater lee the, Standard Machines 
Y 35 $i N services to сорока ра ВА NKERS 9 8 8 terms. Desks one-half cost ored Pri 
1 ers Of insulated wires; can urnish his own pri- SOUTH STREET Р , ч 

мен vate solid core rubber stocks for any grade of E , uud of the AMERICAN STANDARD PITMAN 


Baltimore, м а. | SHORT-HAND BOOKS (arranged for self-in- 


Negotiators of Municipal and Corporate Loans. 
INVESTMENT SECURITIES OF THE BEST CLASS A SPECIALTY. 


Deposit Accounts received. Stocks, Bonds and other securities bought and sold. Private wire to 
oe New York, Philadelphia and Washington, PLAT! N U M FORALL PURPOSES, 
PI 


work; mixtures for weatherproof and finishes: 
designs for all kinds of insulating machines ; 
scientiflc inexpensive methods of finding costs 
of manufacture; more than ten years' experi- 
ence over а w.de field; correspondence only 
with principals, Address 

“ ECONOMICS." care ELECTRICITY, 


| 


36 WANTED.— Position аз foreman by а Letters of Credit issued, good in all parts of the world. crap and Native 


5 
man 85 years old ; thoroughly familiar atinum Purchased, 
good position where ability, energy and tem. 
38 W ANTED.- Position as chief enginecr INVESTMENT BANKERS, 
of alternating and direct current, high speed 
M. H F.. care ELECTRICITY. 

W ANTED.-— Position as salesman or "T 

39 manager of any electrical business 


with special tools and piece work and well BAKER & C0., New Jersey Railroad Ave, 
posted on the cost of manufacture of street rail — — NEWARK, N. J. 
way motors and their appliances; will be open N о 
for engagement Jan. 1, 1898; can furnish best of ew York Office, 121 Liberty Street, 
37 WANTED.—Electrician, whois a jour Street Railway Securities a »pecialty. 
perance are required; best of references. Ad 

of a light or power plant; 5 years’ 
and Corliss central stations; technically edu- 

GORDON STRATH Yap Qoo. 


references. Address A. J., care ELECTRICITY. 
nalist and telegrapher, desires any 
ress ABLE, care ELECTRICITY. * е E ш і j L | ] E і / £ CC ne 
experience in the construction and maintenanic 
cated; expert lineman and wireman, Address 
study in an accredited school of electrical en- STOCK BROKERS 
gineering; references given. Address , 


Northwestern Telephone Mfg. Со. 


Offices: 43 and 44 Loan & Trust Building, 
MILWAUKEE, WIS. 


13-15 East 3p STREET. 
Cincinnati, Ohic 


Members Cincinnati and New York Stock Exchanges, 


Telephones, S wi tch- 
boards, Magneto Bells, 
etc. Over 15 years of 
practical experience in 
the service with the 
licensees of the Amer- 
ican Bell Telephone 
Co., a sufficient guar- 
antee of the efficiency 
of our apparatus. All 


identical in principle 
with that used by the 
American Bell Tele- 


No, 9 St. SACRAMENT STREET, 
Montreal. .. 
Sirictly Commission Business Only. 


Send for prices and 
mention this paper. 


Н. GoRboN SrRATHY member Montreal Stock Exchange since 1870. 


I——————— 
Bargains in Electri- | — — — ———— ————— —  —  ..... 
aa ner: O. FRANKLIN NUGENT а CO. 


Two hundred Dynamos, direct current, alter- 
BANKERS, 


PROFESSIONAL. 
A. 1. McRAE, 


CONSULTING ELECTBICAL ENGINEER 
316 N. Sixih Street, ST. LOUIS, 


Estimates, Plans, Specifications, Examinations, 
ports, Tests, 


nating and arc; 200 Motors, from 1 to 800 n. P., 
any voltage; 100 Steam Engines, vertical, hori- 
zontal and marine type,high, moderate and slow 
speed, with or without boilers. Wanted a full 
description of what you wantto buy or sell. 


WRIGHT, 939 Monadnock Block, Chicago. 


METAL TUBING 


TU ORDER FOR ELECTRICAL PURPOSES. 


Д curately drawn an size or shape up to 
01, outsi e diameter, B X 


M. T. HORN. 


82 and 44 Dey Street, New York . 
—_— vn 


Providence, R I. 


_———Є—————————_ 
ELECTRICAL ENGINEERING СО. сатом Trades 
311-313 SECOND AVE,, SOUTH, forelgn countries, 


High.olas Work. 
INNEAPOLIS MINN, Y 
ER EIN t Digitizedfby Rise 


A m 


* Buckeye” Lamps. 


Mx Y АЕ eO us 


It 


Over some problem in Electri 
: eotrical Work reduoe your exi 
it answered i " your perplexity to the form of a questi i 
ered in ће “ ANSWERS TO CORRESPONDENTS” Department. ед 5 жиы ss кол б 


; „ No. 1. 


You Are Puzzled 


To the Editor of ELECTRICITY. | 
Sir . aaa Т —————— "— 
CLASSIFIED INDEX TO ADVERTISEMENTS. | 


For Alphabetical Index See Page IV. 


AMMETERS. 


Riectric Appliance Co., 242 Madison St., Chicage. 
Weston Electrical Instrument Co., 114 William St., Newark, N. J. 


BANKERS AND BROKERS. 


.. 10 King St., W., Toronto, Oanada. 
A. E. Ames & Oo., ng . 


9 South St., Baltimore. Md. 


R. I. 
Gordon Strathy & Co., 9 St. Sacrament St., Montreal, Canads. 


Spencer Trask & Co., Albany, N. Y. 
Whitaker & Hodgman, 800 N. Fourth St., St. Louis, Mo. 


BATTERIES, STORAGE. 
ge Battery Co., Drexel Building, Philadelphia, Pa 


BOILERS. 
Abendroth & Boot Mfg. Co., 28 Cliff St., N. Y. 
CARBONS, BATTERY. 
Electric Appliance Co., 242 Madison St., Chicago. 
CIRCUIT BREAKEBS. 
Ward Leonard Electric Co., Bronxville, М. Y. 
CONDENSERS. 
Goubert Manufacturing Co., 14, 16 Ohurch Street, 
CONDUIT. 


tric Appliance Co., 242 Madison St., Chicago. 
Nes Vork Insulated Wire Co., 15 Cortlandt St., New York. 


DRILLING MACHINES. 
Gould & Eberhardt, Newark, N. J. 


DYNAMOS AND MOTORS. 


Colburn Electric Mfg. Co., 888 Main St., Fitchburg, Mass. 


t Wayne Electric Cor ‘oration, Fort Wayne, Ind. 
i nennt Halske Electric Co., Monadnock Block, Chicago. 


Stanley Electric Mfg. Co., Pittsfield, Mass. 
EDUCATIONAL 


[nvernational Correspondence School, Scranton. Pa. 
The Correspondence school of Technology, Cleveland, Ohio, 


ELECTRICAL MACHINERY. 
Obi ago Edison Company, 139 Adams Street, Chicago, III. 
FAN MOTORS. 
Electric Appliance Co., 242 Madison st., Chicago, III. 
FEED WATER HEATEBS. 
Goubert Manufacturing Oo., 14. 16 Ohurch Street, New York. 


. FLUSH SWITCHES. 
The Electric Protection Oo., 1026 Filbert at., Philadelphis, Pa. 


Electric Stora 


New York. 


GEAR CUTTERS. 
Gould & Eberhardt, Newark, N. J. 
INSTRUMENTS, TESTING AND RECORDING. 
Electric Appliance Oo., 242 Madison St., Ohica 


go. 
Weston Electrical Instrument Oo., 114-120 William St., Newark, 


N.J 
LAMPS, ARC. 
Electric Applianoe Co., 242 Madison 8t., Chicago. 
LAMPS, INCANDESCENT. 


Beacon Lamp Co., New Brunswick, N. J. 
Bryan-Marsb Co., 186 Libert St., New York. 
Buckeye Electric Oo., Cleveland. Ohio. 

Electric Appliance Oo., 242 Madison St., Ohicago. 
Electrical Engineering Oo., Minneapolis, Minn. 
Orient Electrical Company, Youngstown, O. 


LAMPS, MINIATURE INCANDESCENT. 
Bryan-Marsh Oo., 186 Liberty st., New York. 
LATHES, 
Gould & Eberhardt, Newark, N. J. 
LUBRICATING GRAPHITE. 
Joseph Dixon Orucible Oo., Jersey City, N. J. 


MACHINERY ELECTRICAL. 


Warren P. Freeman Company, 106-108 Liberty St., New York. 


METAL TUBING. 
M. T. Horn, 42 Dey St., New York. 


MICA. 


A. О. Schoonmaker. 158 William St., New York. 
Eugene Munsell & Co., 218 Water St., New York. 


MOTOBS. 
See Dynamos and Motors. 


PATENT ATTORNEYS. 


Alexander & Davis, Washington, D. C. 
A. M. Pierce, 80 Church street, New York. 


PLATINUM. 
Raker & Oo., N. J. Railroad Ave., Newark, N. J. 
PORCELAIN INSULATORS AND CLEATS. 
Floctric Appliance Co., 242 Madison 8t., Chicago. 


RHEOSTATS. 
Ward Leonard Electric Co., Bronxville, М. Y. 


SEPARATORS.. 
Goubert Manufacturing Oo., 14, 16 Oburch Street, New York. 
SHAPERS, 
Gould & Eberhardt, Newark, N. J. 


BTORAGE BATTERIES. 
The Electric Storage Battery Oo., Drexel Bldg, Philadelphia, P». 


SUPPLIES, ELECTRIC 


RAILWAY. 


Electric Appliance Co., 242 Madison St., Chicago. 
SUPPLIES, GENERAL ELECTRICAL. 


Electric A 


Hance Oo., 242 Madison St., Ohicago. 


Electrica] Engineering Co., Minneapolis, Minn. 
BWITCHBOABDE. 


A. & J. M. Anderson, 289 A St., Boston, 


SWITCHES. 


A. & J. M. Anderson, 289 A St., Bosto 
Electric Appliance Co., 242 Madison Bt 


Мала. 


Maas. 
. Chicago. 


TELEPHONES. 


American Electric Telephone Oo., Kokomo, Ind. 
Electric Appliance Co., 242 Madison St., Chicago. 


Northwestern Telephone Mfg. Co., Milwaukee, Wi 


Western Telephone Construction Co. 
Chicago, Ill. 


8. 
, 250 South Clinton 8t. 


THEATRE DIMMERS. 
Ward Leonard Electric Co., Bronxville, N. Y. 


TOOL HOLDERS. 


Gould & Eberhardt, Newark, N. J. 


TRANSFORMERS. 


Fort Wayne Electric Corporation, Fort 
Stanley 


TROLLEYS. 

A. & J. M. Anderson, 289 A St., Boston, 
TRUCKS. 

Graham Equipment Co., Boston, Mass. 


Wayne Ind. 


lectric M fg. Co., Pittsfield, Mass. 


Mass, 


VOLTMETEBS. 
Electric Appliance Oo., 242 Madison 8. Chi 
William Bi. Newark, N. J 


Weston Electrical Instrument Oo., 114 


WATCHMAN’S TIME DETECTORS. 
The American Watchan’s Time Detctor Oo., 294-985 Broadway: 


WATTMETERS. 


New York. 


Weston Electrical Instrument Oo., 114 William 8, N. 


ewark, N. J. 


WIRES AND CABLES. 


American Electrical Works, Providence, R. I. 


Creteld Electrical Works, 620 Atlantic Ave. 
949 Madison 8t, Ohloago. 


Electric Appliance Oo. 
India Rub 
New York. 


New York Insulated Wire Co., 15 Cortlandt S$., New 


Okonite Oo., 253 Broadway, New York. 
Standard Underground Osble 


г & Gutta Percha Insulating 


Co.. Pittsburg, Pa. 


Co., 15 Cortlandt 8. e 


York. 


W. R. Brixey, 203 Broadway, New York. ^ 


a AE 


— 


— 


- Standard Porta ble 
Direct-Reading 


VOLTMETERS, — MILLIVOLTMETERS, 
VOLTAMMETERS, AMMETERS, 
MILLIAMMETERS, OHMMETERS, - 
GROUND DETECTORS and CIRCUIT 

| TESTERS, 

Г PORTABLE GALVANOMETERS. 


Our Portable Iustruments ar gnized as THE STANDARD the world over, 


nts are reco 
The SEMI-PORTABLE LABORATORY STANDARDS are still better. Our 
STATION VOLTMETERS and AMMETERS are unsurpassed in point of extreme 
accuracy and lowest consumption of energy. 


| 1 ШЕП Instrument Company 


114-120 William Street, NEWARK, N. d., U. S. A. 


— — — — -— om Cu — PÀÀ — епш 


— —— 
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SENT POSTPAID ON RECEIPT OF PRICE. 


-L ECTRICITY NEWSPAPER CO. 


136 LIBERTY STREET, NEW YORK. 


X. | "2 3 
— ELECTRICITY. acum don 
Part II. 
Kapp, Gisbert. Electric Transmission of Energy and its Transfor- ir W Sinti — 55. | | | 
mation, Subdivision, und Distribution A practical hand- кшен iem nee Ы m m 5 5 бы de 1* 1 discue 
book. Third edition. 8vo, cl. London, 1890.................... 3 00 I dud 5 amber, 3 vols. 8vo, el. London, u 4 i 
and H. D. Wilkinson. Practical Notes for Electrical Students. ў M RCM DCN d 
Vol. L, Laws, Units, and Simple Measuring Instrumente. Sloane, T. O'Connor. Electricity Simplified. The Practice and Theorv 
| of Electricity, including a Popular Reyiew of the Theory of 
8vo, cloth. London, 1890............. een 2 50 de | : A еогу о 
| : | Electricity, with Analogies and Examples of its Practical Ap- 
Latimer, L.H., C. J. Field, and J. W. Howell. Incandescent Electric plication in every day life. lllustrated. 12mo. cloth. New 
Lighting. A Practical Description of the Edison System, to MOP QNI ee cate Шуышу TTE 
which is added the Design and Operation of Incandescent | | | | i 
Stations, by C. J, Field; a description of the Edison Elec- —— Electric Toy Making for Amateurs, including Batteries. Mag- 
trolytic Meter, by A. E. Kennelly; and a Paper оп the Maxi- nets, Motors, Miscellaneous Toys and Dynamo Construction. 
mum Efficiency of Incandescent Lamps, by T. W. Howell. Fully illustrated. 12mo. cloth. New York, 1802................ 1 00 
Illustrated, 161no boards. N. Y. I8SUD. cos si du E TT 50 Smith Willou hbv The Rise А . 
; f я »ighby. > Rise and Extension of Submarine Tele- | 
- oekwood, T. D. Electricity, Magnetism, and Electric Telegraphy. graphy. Illustrated. 8vo. cloth. London, 1891. . .. 8 40 
A Practical Guide and Hand Book of General Information z eee . . 
for Eleetrieal Students, Operators, and Inspectors, Svo. cl. Е 0 5 5 . 
ca nsus. 1593llnstrntionS.- N: Xe 8 2 50 cal, in Electricity, Magnetism, Galvanism, Electro-Magnet- 
976 pages, 152 illustrations i | | ? ism and Electro-Chemistry. 4to, cl.......................... o. — 
Lodge, Oliver J. 5 Na 5 With illustrations. 2 00 — — Notes on Electricity and Magnetism, Designed as а companion 
12mo, e oth. ondon, •89¶99Dt зев ез” в кто вө, зефе зө ооа вө» зө ө to the above. By J. B. Murdock, U. S N. 16mo., с], New 
Martin, T. C., and J. Wetzler. The . . а 1884 aca is es ͤ ͤ ͤ(Kyd/////ddddd НЕНЕН Тен сеа 60 
i ' "noms Third edition, With an Apper ix on the Develop- . | n . 
1 55 ; Motor since 1888. By Dr. L. Bell. 300 erm Mi ecu didi 5 Fourth edition, revised and en- 
illustrations. 40, el. N. V., 1891... .. ..... . 3 00 arged. avo, cloth. Omm ———— n 
Maver, Jr., Wm., and Davis, M. M, The Quadruplex. With Chapters Lectures on the Electro-Magnet. 8vo, cl. Ill. New York, 1891. 1 00 
i on the Dynamo-Electrie Machine in Relation to the Quadru- Thomson, Prof. Elihu. What is Electricity? Illustrated, 8vo, paper. 
plex. The Practical Workings of the Dune moen Boston, 1990. оь оола надаван дааа А ЕТЕНЕ 25 
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ll his Principal Discoveries, ete. 12mo, cl., illustrated. (d 
Chic E mie ante A ER 1 00 Trevert, Edward. Everybody's Handbook of Electricity, with 
вере | ‚ | Glossary of Electrical Terms and Tables for Incandescent 
Meadowcroft, W. H. The A, B, C of Electricity. 36 illustrations. E. Wiring. 12mo, paper. 1889.......... . . . . . . . · · 26 
12mo, cloth. New York, 1890... eene былкы ины н рын T:: ‚1% 
Jamieson. Pocket Book of Electrical Rules s . tal Electricity. illustrated. 12 cloth. 
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Eighth edition, revised and enlarged. 32mo, leather. Lon- | 
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i `j Description of the Modern Electricity and its Recent Applications. A Practic al Treatise 
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TWO: PHASE GENERATORS 


Entirely novel in construction and having 
No Moving Wire, No Collector, Slow Speed, 
Better Inherent Regulation, Higher Efficiency, 


han any alternating machine on the market, 


. SELF-STARTING TWO-PHASE MOTORS 


. Superior in many ways to direct current motors, 


x | THE BEST TRANSFORMER | 


These are the essential elements in our 


TWO-PHASE SYSTEM, 


E which is the only practically completed system in operation to-day for furnishing light and Power 
= from the SAME ALTERNATING GENERATOR AND CIRCUIT, 
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FANLEY ELECTRIC MFG. CO, 


PITTSFIELD, MASS, 


5 ВРАМСН OFFICES р 
M CHICAGO, 305 Dearborn Street. NEW YORE, 39 Cortlandt Street. | 


OSTON, Equitable Building. SAN FRANCISCO, 300 California Street. ANDERSON, s.c. 
0018, MO., Western Electrical Supple Co. : 


. The Royal Electric Co., Montreal, Can., are exclusive licensees for the manufacture of the S. К. c. 
System in the Dominion of Canada. | 


SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA 


~——— NANUPACTURERS or——— 


(Type F.) -In sizes from 1 to 300 H. P. 
| Direot Current, Bipolar, Medium Speed, Interna] Armature Generators and Motors adapted for Belting. 
Type L.. Н.) Хю sizes from 5 to 130 H. P. 


SSS „5, 
NS B AND ARO LAMPS FOR DIRECI AND ALTERNATING CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC, ETO, 
| | 
SIEME РИТЕ 


COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS’ PATENTS: 


SIEMENS’ UNDERRUNNING TROLLEYS. 


Siem i | inary ion i ly. Dr. Ernst Werner von Biemens was the pioneer in Eleotrio Traoti 
than the ord trolley, and the overhead construction is lees oost = 
lir hia Ате — Railway in 1879. Write for Catalogues and further information to 


SIEMENS & HALSKE ELECTRIC CO. OF AMERICA, 98 Jackson St.; Chicago, 


; OINOINNATI, Perin Bldgs 
TON, John Hancock Buildin A PHILADELPHIA, 581 Obestnut Street; 
SALES OFFIORS :—NEW ҮОВК, Eastern District, American 8 ILT ding; ВОЗ EDO Hotel Bldg; BAN FRANOISOO, 10 Front at 
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People and Profit 


WI || Соте Every click of a wheel in your exhibit, every flash ofa 
t | light, every feature of excellence or of novelty will be as 
Q You. a welcome word to the hundreds of thousands who will 


throng Madison Square Garden in May, 1898. 


HAVE YOU SPOKEN FOR SPACE? 


Electrical Exhibition Com 


MARCUS NATHAN, General Manager. 


pany, 
I5 Cortlandt St., New York. 
-————————————————|Á—————— ná——— 


qT... Scheeffer? 6 
EEN” Watt Meters (sets) Transformers 
p" NO BRUSHES— | DO “LE PRIMARY COILS— 
DURABILITY. HIGH EFFICIENCY. 
NO COMMUTATOR— DOUBLE SECONDARY COILS— 
RELIABILITY. GOOD REGULATION. 


NO MOVING WIRE— i| GOOD VENTILATION— 
ACCURACY. SMALL IRON LOSS. 


 SIMPLICITY— | LIGHT WEIGHT— 
Even to a 16 c. p. Lamp. CONVENIENT TO INSTALL. 


DIAMOND ELECTRIC CO., 


OFFICE: 1202 FISHER BUILDING, 
Factory: PEORIA, Ill. CHICAGO, ILL. 


AAR TELEPHONE & CONSTRUCTION SUPPLY OU, 


CHICAGO, . 
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ELLSWORTH BUILDING. 
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РЕЗЕ | | 
“<> Telephones he 
А) | e = gg А z 
nite AND up plies = 
JEN EE ER Ер. mM ,  — 
Nm AT WHOLESALE PRICES. 4 > 6 7 7 
- SEN 2 + s Ys 
k xd FOR CATALOGUE. Je, | 
N E ~ HERMAN 019582, © 
T E ES E : ә Expert Transmitter aud lin | 
и Б s {< А. Transmitters a Specialty. Secured by this company from Berlin, | | 
| c —— a Germany. " | | 
| Janunry 1 to Ellsworth Building, where we have to take » 
| Fe E M Q V E D and much more elegant quarters, thereby enabling us | 
4 | 


better care of our customers. 
357 Dearborn Street—90 Plymouth Place. 


THE BEST BOOKS mm 
—— Á— 2 


FOR 


AMATEURS AND ELECTRICAL W ORKERS. 


3 
ELECTRICAL INSTRUMENT MAKING FOR AMATEURS.—A practical DOMESTIC ELECTRICAL WORK.—Tells how to wire buildings for Bells, 
Hand-book with 48 Illustrations. By 8. R. Bottone. 12mo oloth.——— $0.50 Burglar Alarms, Annunoiators, Eleotrio Gas Lighting, eto. Illustrated 
DYNAMO AND MOTOR BUILDING FOR AMATEURS. A concise hand-book i i . . 
illustrated with working drawings. By C. D. Parkhurst. 12mo oloíh.—— 1.00 


' $ PRACTICAL ELECTRICS.—A universal hand-book on every-day eleotrioal 
ELECTRO TOY MAKING FOR AMATEURS.—A fully illustrated description matters, including Bells, Carbons, Induction, Intensity and Coils, 


showing how to construct Batteries, Magnets, Motors, Dynamos and mis- $ Dynamos, Measurements, Microphones, Phonographs, Storage Batteries and 


cellaneous toys. By T. O'Connor Sloane. 12mo oloth.—ͥ r 1.00 : Telephones, рр, 135. 12mo oloth. 0.75 


Any of These Works Sent Postpaid Upon Receipt of Price. 


The set of five and One year's subscription 
to ELECTRICITY will be sent for $5.00. 


ELECTRICITY NEWSPAPER CO.. 


136 LIBERTY ST., NEW YORK. 
« dd | € 
| Holdem ©) 


Holds down your shirt. 
Holds up your Drawers. 


A tab at the lower end of the bosom is a useless |) 
method—tapes on the drawers are always broken— ШИ 
both were invented to exasperate the wearer. *Hold-em" |. PAM 
makes this useless tab useful; buttons stay on the 2а z 
drawers; the shirt bosom don't wrinkle—the shirt «in 
Stays down and the drawers ‘Stay up. Worn on ea 
first or second button of drawers. Souls with АА 
corporations use the top  button—thin people use 
| / the next. Comfort and contour 


dictate. For 15 cents, stamps Exact size 


5 handsomely 
9? and neatly made 


or silver, we send a “Hold-em” 20, si 


elastic and nick. 


post paid. el trimmings. 


SHAIN | COMPANY. 
136 Liberty Street, New. Vork. 


Worn as above. 


It is invaluable for the full dress shirt. 


Vi. 
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TRACE mann; 
* @hlorive Accumulator ” 


The Western Union Telegraph Company 
is installing in its Memphis office 
436 Chloride Accumulators 
displacing 
9,250 gravity cells. 


Atlanta, Washington, New Orleans and eighteen smaller offices are already equipped with Chloride 


MEAN which have effected a great reduction in cost of maintenance and an improvement in the 


THE ELECTRIC STORAGE BATTERY COMPANY, 
Drexel Building, Philadelphia, Pa, 


NEW YORK, 20-22 Broad 8 ee CHICAGO, IL 
J road St. AGO, ILL., 1548 Marquette Building. 
BOSTON, MASS., 60 State Street. , SAN FRANCISCO, CAL., 232 Market berset. 
BALTIMORE, 641 Equitable Building. 


TTT | 


+ + 

t C. L. Pratt & Co., |: 

t Chicago. $ 

+ Havana Cigars. ł 

р We give an extra discount to patrons of this paper. aide | 

4. Importers, Jobbers and Manufacturers, Box Trade a Speciatty. «$ g wee m А 

н 82 а па 84 Маа ison Street, 1 ABSOLUTELY GUARANTEED to cure any case of constipation. Cascarets are the = pe | 
J ple and booklet free. Ad. STERLING REMEDY CO.. Chicago, Montreal, Can., or New Tork. _ sii. 
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Flow on, eleotrio ourrents, flow, 
Forever and forever; 

Cells may come and oells may go, 
But the Gordon cell will live forever. 


The Gordon Cell will live on its merits, and if you wish to learn 
its merits apply for circular and price list. 


GORDON-BURNHATI BATTERY CO., 
82 to 86 West Broadway, New York. 


— d —M ———————————————— 
| в в в 
Medern Examinatiens ef Steam Engineers. 

BY W. H. WAKEMAN. | T | 
ini lete list of 300 questions such as will be asked of Engi а р | | ; 
sient taking polaire for U. S. Government 55 State License, all ot whioh are fally КҖ Hh PA OUB ER} Е Њ 
t. : rr 
r Price $132.00. 
By mail, postpaid, to any part of the world. 
ELECTRICITY NEWSPAPER COMPANY, 


136 Liberty St., New York. 


TO YOUR ENGINE. Si 


Wires TELEPHONE 
CONSTRUCTION 00. 


250 S. CLINTON STREET, CHICAGO. 


GRAPHITE RESISTANCE. —M . 
dee enge regie дезени. ITtlephones and Appliances 


wanted —one ohm to one million ohms. Write tor particulars. 
TATES. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J | =xcwusiveLy, IN THE UNITED S 


McIntire's Patent Connectors and Terminals. 
FUSED WIRE, FUSED LINKS AND STRIPS. — 
The O. McINTIRE co., 18 and 15 Franklin Street, NEWARK, x. J. 


Part I. 


Allsop, F. B. Electrical Bell Construction, Treatise on the Construc F 
r в 4 4 T lnk ; ИГИ 2 
tion of Electric Bells, Indicators, and similar apparatus. 177 ns or The lense fat Elen es J gi Н Sth FE 
a 5 iue 1 1890........................... 1 95 cl. 180 illustrations. N. Y 1891. nale „ 
n, Prac ectricity; Laboratory and Pee C | J., 1891.......... ——.—⸗'—¶r.:PÜ. ..... 3 
Au. ; — 7 NES ope 
on the Practical Definitions of the Electrical Units cc 8а Ed. 74 illustrations, 19mo, ol. 1890. .10l Audience. 
" * экы 55 1869 а 2 50 Forbes, Prof Geo A Course of L Sep 5 d ed 
Badt, F. B. 8 amo Tenders Hand- i i i ; ; , - ectur : City. ver 
| 16mo, cloth, Ohicago, 1888 . : bic idi iai 1 00 Lorien 1857 cee ої Arta, 88 illustrations E 
— — and Carhart, Prof. H g. Derivation of 1887 eee uL 
aan fma Qu T т Pe „ Didone ET. tn Aled s Es Ganba Bos 
Bell Dr. Louis. The Elements of Practical Electricity. In press...... ondon, 1888.......... Роге. 2mo, cl, illustrate 
Benjamin, Park. The Age of Electricity. Prom 5 ties E. ——— teses ————ͤd ... —.———ͤ V ә. 
i phone. 12mo, cl. New York, 1888... ...... 2 00 28 full-page plates and mente оп Eleotrio Lig rie oe 
Bennet, А. В. The Telephoning of Great Cities and an Electrica] 7 ы ы ee „ . 
| Parcel Exchange S stem. Two Papers read before the Brit- ——— Four Lectures on Statio Electric Induction. 12mo. cl ill 
ish non at : SEGUE Revised edition. N umerous dia- ——— A Physical Treatise on Electricity and Marnetian "Second 
grams, ondon, 1892...... uu PN А 40 Edition 2 vals., 8vo, cl. Illustrations and plates, N. Y 
Blakesley, T. H. Papers on Alternating Currents of Electricity for the — — School Electricity. Sources, C ts, M. ;Peleráphy. 
ute of 570 “ч лыо. Second edition, enlarged. Telephony ightning Electrolyaia Inde ы еш 
: CC ы 1 50 ев, with 140 ill trati 1 1 80 
Bonney, G. E. Electro-Plater's Hand Book. A Manual for Ama- Gardon Mrs J E. H. and J. E. H. D ami I о 5 pow 
teurs and young Students on Electro-Metallurgy. 60 illus- e apter on Fire Risks. (N К acho. ur B т 
Bottone 8 f. m, eme, cloth. London, 1891... 00 Шш ' 120 бше, Ө, The Art of Electro Menat 1 5 
ttone, S. R. Electrical Instrument Making for Amateurs. A Prac- xs position ep» Including ONE IOS 
tical Handbook, with 48 illustrations, Fourth edition, En. Gore. G кан of nostro. Deposition. Fourth edition, 12mo, cL, ill. 
larged by а chapter on The Telephone. 12m, clo. London, iar cory and Practice of Electro D eposition, including every 
1890.. Reduced’ to; rsisi onse ol 50 Immmeraion. pi depositing Metals—Preparing Metal and for 
—  — The Dynamo, How Made and How Used. 4 Book for A T Wo d Pee а and rendering them Conducting. 
teurs. Sixth edition, with additional matter and illustrations, 1 00 The AM. tE] : Se, J 8 
Electric Bells and all about th А рн —— ii Ol lectrice Separation of Metals, Theoretical and Prac- 
3 : Practi sa Men VE 91 1 9 r al 17 ст К tical. Fully Illustrated, 8vo, cloth. London, 1890............. 
75 АУР ° O, Gl, H ki ‚ 
———— Electro-Motors. How Made and How Used. A Hand-Book for care а ае ао о таа 1 
alot, London 1860. Bases d 5 Illustrations, 12mo, Hedges, К. Central Station Lighting Notes on Methods used for 
А : ; uced {о..................................... 50 Е ера: EA 
=== A aude to Electric Lighting, for the Use of Householders and | 533 es 5 n , n Sid „ 
, Alnateurs. H. 12mo, cloth. London and N. Y., 1899........, 76 Herring, Carl. Principles of Dynamo Electro Machines; Practical 
санаш. H. | е È esearches, Edited by J. Clerk Maxwell. Directions for Designing and Constructing Dynamos. With 
vo, cl. Cambridge, 1879 ж ˖ .. . . 0. б 0⁰ an Appendix containing several Articles on allied subjects, 
Crocker, Е. B. and S. S. Wheeler. The Practical Management of and a table of equivalenta of Units of Measurement. With 
Dynamos and Motors. Illustrated, cl. N. Y., 1899. In 59 illustrations. 12mo,cl N.Y., % ͤ Dices 
press q 11 8 " Table of Equivalents of Units of Measurements. 12mo, paper. 
Crosby, О. Т. and Dr. Louis Bell. The Electric Railway in Theoty New ТОП Тана Жылы NE 
апа Practice. A complete Treatise on the Construction and Hopkinson, Dr. John. Dynamic Electricity: Its Modern Use and 
Operation of Electric Railways, Illustrated, cloth. N ew Measurement, chiefly in its Application to Electric Li hting 
York, 1892......................... REM e. $60 and Telegraphy ; including I., some Points in Electrio 
fumming, L. Electricity treated Experimentally. For the use © Lighting. II. Ón the Measurement of Electricity for 
Schools and Students, New edition. 12mo, cloth. London, | Commercial Purposes. By J.N. Shoolbred. III. Electric 
/ 8 . 1 80 Light Arithmetic, By R. E. Day. 16mo, boards. S 
Desmond, Charles. Electricity for Engineers. 1дшо........................ 9 60 Hospitalier, E. Domestic Electricity for Amateurs. Translation from 
De La Rive, A. Treatise on Electricity, in Theory and Practice. ma „ S. Wharton. With 
1803. 4 by О. V. Walker, 8 vols. 8 vo, cloth, London, 95 00 Houston, Prof. E. J. A Dictionary of Electrical Words, Terms, and 
33) „ Phrases. 8vo, 750 pages. Illustrated, cloth. N. Y., 1892... 
Dolbear, Prof. A. E. The Telephone. An Account of the P henomera Induction Coils. How Made and How Used. 16mo boards. N. T., 1881. 
of Electricity, Magnetism and Sound, as Involved in its Ao- Incand t Electric Lighting. A tical deseri tion of th Edi 
tion, with directions for making a Speaking Telephone. бапаевсеп ie iy hung. A practic h escripüon of the Edison 
1ёшо, cl. illustrated. Boston, 1888... . ne. 50 А к ш Mor Ee Кк шш 
Electricity in Daily Life. A popular Account of the Science and Ap- paper on the maximum efficiency of Incandescent Lamps, by 
lication of Electricity to Every-day Uses. With 120 John W. Howell 16mo, boards. New York, 1890............. 
ustrations. 8vo, cloth. N. b 18900 eui e 8 00 Jamieson, A. Elementary Manual of Magnetism and Electricity. 
Emtage, W. T. A. An Introduction to the Mathematical Theory Specially arranged for the use of First Year Science and 
of Electricity and Magnetism. 12mo, cloth. Oxford, 189i. 1 99 Art каде по other ош ате Ы nu- 
Ewing, Prof. A. J. The Magnetic Induction in Iron and other and edition. 12 e, cloth, Tenden, 180. questions 
Metals. 159 Illustrations. 8vo, cloth. London, 1891. .. и. 400 Jenki . ends 5 : 
; : "A ; enkin, Fleming. Electrici and Magnetism, with an Appendix on 
Faraday, M. Experimental Researches in Electricity. 8 vols. 8vo, el. the Telephone and Microphone. 9th edition. 12mo, ol. 
CCC . 25 00 London, rr 
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ELECTRICITY NEWSPAPER CO., 


136 LIBERTY STREET, NEW YORK. 
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Electrical Exposition | Headquarters 


Trib GERLACH. 


(AMERICAN AND EUROPEAN PLAN.) | CHAS. A. GERLACH, Prop. 
55 WEST 27thST., - NEW YORK. 


Convenient to Madison Square Garden. 


Harr K (п. PURE TEMPERED r 


| E.A WILLIAMS & SON, 107 PLYMOUTH ST.JERSEY CITY.N.J. 
CHICAGO, | . 
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des. | DRUGGISTS 
ABSOLUTELY GUARANTEED © ‹ care any case of constipation.  Cascarets are the Ideal Laxa- 
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rip or g ut « easy natural results, Sam- 
free. Ad. STERLING REMEDY Сон 1 jo — 1, Can., or New Tor k. 217. 
АЦА ДЕА 


=a =a 
Ti 


II ЕП 
III 
ТЕ! 
II 


LI 
II 
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January 1 to Ellsworth Build- 


| Removed Ing, hse we nave largor and 


| more elegant quarters, 
enabling us to take b ecl care of our customers. 


. Gordon Primary бей i 


Flow on, eleotrio currents, flow, 
Pond and forever; 

Cells may come and cells may go, 
But the Gordon cell will live forever. 


P 
x оњ 40-4. 


) РЧ KE рин bs фек beu ка N 
SUNT Га! 


857 Dearborn Street. Sabres еи 
90 Plymouth Place. emm b rrr al 


————— GORDON-BURNHATI BATTERY co., 


ESTERN TELEPHONE E 
. CONSTRUCTION со. 


| 260 S. OLINTON STREET, онолсо. 
LARGEST MANUFACTURERS OF 
— — — 


Telephones and Appliances 


EXCLUSIVELY, IN THE UNITED STATES. | 


J.. ый н ылы ы О О, 
Dixon’s Pure Flake Graphite S 


4 a Blessing to Every ~ 


~ GOUBERT 


ime Feed Water Heater 


Is the Be S the best en 


th on ote ngineering . in 


* ет requirements of EG. 
. High Pressure, Free Exhaust, Great пиар S ae 
Specially adapted to ex suu 
CONDENSING ENGINES. .~.j 
. 


All sizes, › 50 to 6,000 HP. | 6 d | з ү 
Тһе Straten Separater f 
Dry Steam. s 


Extracts all w 
much your 


our steam - The wate 
En ine Room and Machine Shop. T y centrif Ld 
to any Oil по pe блем Соо PCT = ке Наа A фин сеш Есороду. 5 
ured y ges 


THE GOUBERT м 


14!апй 16 Church 81.; eor. Cortlandt, New 10 * i 


AMERICAN, UNIVERSAL AND 
EXPRESS SWITCHBOARDS 


ы = — a 


ESTABLISHED AT KOKOMO IN 1898. 


— 
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# 
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AZ aN 
YY, ЖАМАН, KO WI Medal Awarded, Cotton States and International 
M. Exposition, Atlanta, Ga, and Highest Award 
Tennessee Centennial Exp :sition, 


Nashville, Tenn. 


American Long Distance Series and Bridging Telephones. 


American Carbon Lightning Arresters. 
American Distributing Boards. 
American Repeating Coils, etc., etc. 


AMERICAN ELECTRIC TELEPHONE CO. 


LARGEST MANUFACTURERS OF TELEPHONES, SWITCHBOARDS, 
AND ACCESSORIES IN THE WORLD 


[/1-173 S. CANAL STREET, - CHICAGO, ILL. 


Workmanship, Material and Efficiency of our Apparatus to be of the HIGHEST GRADE, апа agree to defend, at ourown expense, any action at law which may 


We G u e ra ntee be brought against OUR PATRONS on alleged infringement of patents owing to the use of our instruments, | 
8 ga < ED X 


CORRESPONDENCE SOLICITED, 


vi. 


Graham Rolled Steel Truck. 


Perfection of SIMPLICITY, LIGHTNESS AND STRENGTH. Equipped with Graham's 
Equalized Brakes, hung on the axle boxes, enabling the motorman to stop the car easier 
when full than when empty. See cut of truck. The entire frame of ti uek is supported on 
Graham's Spring Suspension. : The only truck that will not teter or jump. The frame is 
rolled steel (10 lbs. to the foot), has only twenty 5% inch bolte (no rivets of any kind), al 
the castings are steel. Frame is braced like a bridge, relieving car body of all strain. 
Weighs only 8,200 lbs. The easiest on rail joints. The lightest on repairs. The cheapest 
on fuel. If you are not satisfied with what you have write us. : 


Graham's Steel Floor Framings 


are attracting the attention of all up-to-date railway men. We substitute our Rolled Steel 
Sill for the wooden sill. Itis LIGHTER, STRONGER AND CHEAPER. We bolt the 
pedestals of the axle boxes to this sill, lowering car floor 8 inches. We сап tell you more 
about this if you will write for circulars. 


GRAHAM EQUIPMENT CO., 


t how muoh 
If you will superior our Brakes Pumin andere Ana чең jus Boston, Mass., U. S. A. Glasgow, Scotland. 
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CUPIDE 


C. L. Pratt & Co., 


Chicago. 


i 
we 
“Р 

' $ 
Havana Cigars. 1 
Importers, ө aad Унны ен асан. "Box wade a Specialty. I 
+ 


82 and 84 Madison Street, 


McVicker Theatre Building. 


e 
*. N. · x. · N. V. V. K ere de ee · N.. N. . V. N. . .. A. N. ed 


xia NEURALGIA 


2 Y. Ф 
ЖИМ ХУ SICK AND NERVOUS HEADACHES 
POSITIVELY CURED IN THIRTY MINUTES, 


Anti-Nevralgique 


A purely vegetable compound which seeks the root of 
trouble and eradicates it; which builds up the nerves, 
making them strong, which in itself is a guarantee 
against a return of the trouble. 

At all druggists or sent postpaid 
upon receipt of One Dollar. 


FRENCH CHEMICAL CO., 


This На, Never Failed to Cure. 356 Dearborn Street, CHICAGO, ILL. 
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TO YOUR ENGINE. 
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Elementary and Complete Courses, TAUGHT 
in Civil, 
Mechanical and Electrical Engineering. MAIL. 
THE CORRESPONDENCE SCHOOL OF TECHNOLOGY Cleveland Ohio. 


Melntire's Patent Connectors and Terminals. 
FUSED WIRE, FUSED LINKS AND STRIPS. 
The C. McINTIRE co., 13 and 15 Franklin Street, NEWARK, N. J 


ESTERN TELEPHONE 
CONSTRUCTION CO., 


250 S. CLINTON STREET, CHICAGO. 
LARGEST MANUFACTURERS OF 
— ——ñ— ¶Cn.— 


Telephones and Appliances, 


EXCLUSIVELY, IN THE UNITED STATES. 


Dixon's Pure Flake Graphite => 


Is a Blessing to Every 


43 Engine Room and Machine Shop. 
quantity added to any Oil or Kaden largely increases its lubricating value and makes 
| the finest Cooling Mixture. 
Pamphlet and Sample Sent Free. ® 


J08. "жеп CRUCIBLE co., Jersey City, N. J. 


"езщ men, Salesmen, Dynamo-tenders, Constructing 
— * 21 and Designing Engineers, Electro-metallurgists, 
Эзер. or in other positions requiring technical experi- z 
КЕ ence or intimate acquaintance with the electrical 
Us trade, will be inserted in this column Without 
a cS Charge. Each advertiser is invited to repeat hig 
жез, advertisement in case the first one produces no 


ELECTRICITY. 
BANKERS AND BROKERS. 


SITUATIONS WANTED. POSITIONS VAOANT. 


Free Adver tising. — Free Advertising. 
— AGVverüsing. 
— A berusing. 


| Inquiries from those seeking employment as 


f Elec. 
Electrical Engineers, Superintendents, Fore- Inquiries from employerr in want о ec 


SPENCER TRASK dq CO.. 
frical Engineers, Superintendents, Foremen, 

B AN KE R 5, Salesmen, Dynamo-tenders, Oonstructing and 
Designing Engineers, Electro-metallurgista, or 
other assistance from those possessed of tech. 
nical experience in the various electrical lines, 
will be inserted in this column Without Charge, 
whether subscribers or not. 

Applicants should enclose the necessary post- 
age to insure the forwarding of letters. 

Address all communications to Free Advertix- 
ing Editor, ** Electricity,” New York. 


DEALERS IN LOCAL SECURITIES. | 
Oe Ee Ue e 
WHITAKER d HODGMAN, 


BOND AND STOCK BROKERS, 


results, 


this end they invite the former to make use of 
this column without charge. No advertisement 


IO WANTED.—An &ll-around machinist; 

married man preferred: one that has 
had ‘some experience with keeping up street 
cars, and is willing to work ata moderate aal- 
ary and prove himself the right man in the 
right place: must be a sober and energetic gen- 
tleman. Address 

KOKOMO care ELECTRICITY. 


HP | Berted, but advertisers may write fully of their 
MES: qualifications and these letters will be kept on 
i flle for future reference in filling vacancies 
which may occur, 
Applicants should write clearly and distinctly 
C ( and enclose postage to insure attention. 
| Address all communications to Free Advertis- 
Ing Editor, ** Electricity,” New York. 


— 


Typewriter Bargains. 


A. E. AMES & CoO., 


BANKERS AND BROKERS, 


Setli г der full guarantee) at $25 to $50, little used. 
WANTED-—Position byanclea 10 Kina STREET, W., Shipped, allowing examination and trial. Send 
31 W P sition by an electrician ; T postal for handsome colored Fin-de-Siecle De. 

married; over seven years oromnto, Canada. 

— tical scriptive Price List of the Standard Machines, 
сота experience in light and power work All makes exchanged and rented on libera] 
nstalling generators and motors, also all sys- MEMBERS TORONTO STOCK EXCHANGE. terms. Desks, one-half com. Colored Price 
tems of are and incandescent Wiring and line List of the AMERICAN STANDARD PITMAN 

660 work. Address A. K., care ELECTRICITY. SHORT-HAND BOOKS (arranged for self-in- 

dress | 3 
2 WANTED.—Position as manager or su- struction) sent on application. 
E 3 Perintendent ; interurban ^ electric Consolidated Typewriter Exchange, 
railway preferrel; ama competent electrical, 345 Broadway, New York. 


mechanical and steam engineer and can take 
charge of a lighting as well as railway plant; 


JOHN B. BARBOUR, Jr.. 


STOCK AND BOND BROKER. 


handle men for the best interests of all con- 
cerned ; correspondence solicited. Address 
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404 Times BUILDING, 
Pittsburg, Pa, 


MEMBER PITTSRURG STOCK EXCHANGE 


ен аа A 


ANTED.—By 8 stationary engineer 
33 with віх years’ experience position as 


| 

| assistant with some plant; can do lamp repair- 
| ing and line work in electric station. Address 
| G. S. D., care ELECTRICITY, 


ul c 

Ц і ANTED.—Poattion by & mechanical 
34 engineer; can do Practical work any- 

| where in the machine shop: well posted on 


1 electricity; a first class draughtsman. Address | | 
: : immediate and wide-spread Popularity, And that 

de „ T. = A care ELECTRICITY, e НАМВІ E / ON сЁ ( С) is natural, for it is of Practical interest and value 2 
Hi = 5 og to every man who has or hopes for any promi. 

06090 35 MWADIED. A works aie үе nence in his community. it contains nearly x 
IN services to economie manufactur BANKERS, 9 SOUTH STREET, 300 pages, giving practical hints and helps 


Baltimore, Md. 
Negotiators of Municipal and Corporate Loans. 


and must depend Upon the preparation of times 
past. This book will aid one to Prepare for * 


ence over a wide field; Correspondence only 
with principals. Address 


'" ECONOMICS.” care ELECTRICITY. New York, Philadelphia and Washington. 


Letters of Credit issued, good in all Parts of the world. 


eee 


Street Railway Securities a Specialty. 


М. E. HUTTON æ Co., 


INVESTMENT BANKERS, 13-15 EAST Зр STREET. 
Cincinnati, Ohio 


Members Cincinnati and New York Stock Exchanges, 


TTT 
GORDON STRATHY & CO.. 


STOCK BROKE RS, 


Handsomely bound in Cloth. $1.50 delivered, 
EEA 


R 
: 
j Model Banquet ? 


posted on the cost of manufacture of street гай. 
way motors and their appliances; will be open 
for engagement Jan. 1, 1898; can furnish best of 
references. Address A. J., care ELECTRICITY. 
——— ono A UGrTEBA А. iso! ` 


————_ 


WANTED.—Electrician, whois a jour- 
37 nalist and telegrapher, desires any 
коса position where ability, energy and tem- 
perance are required ; best of references, Ad. 
dreag ABLE, care ELECTRICITY, 


8 WANTED.— Position as chief engineer 
3 of a light or power plant; 5 years 
experience in the construction and maintenance 
of alternating and direct current, high apeed 
and Corliss central stations; technically edu- 
cated; expert lineman and wireman. Address 

M. H. F., care ELECTRICITY. 


Speeches, ; 


BY FAMOUS BANQUET SPEAKERS. 


A. Hendricks, Senator Vilas, James G. Jenkins, s 


a 

x 

È Geo. W. Waketield, Thomas F. Bayard, Gen. J 
x 

x 

& 


C. Black, Rev. Wm. E. Park, Dr. 
B. Green, Henry Wollman, Joseph C. Hendrix, 
Јаде Grosscup, Senator Foraker, Chauncey м. 
|, Depew; and many others “of infinite jest, of 


Б ANTED.— Position 88 manager of any 
39 electrical business jn Mexico ; can 
8Sreaks Spanish and has а thorough ecientific 
education obtained by four years’ special study 
in a well known school of electrical engineer- 
ing; references furnished. Address 
SPANISH, care ELECTRICITY, 


О ANTED.—Position to make myself 
4 &enerally useful with an electrical 
engineering Party in charge of construction 
anywhere; have had five yenra' experience {n 
setting up and maintaining private telephone 


one who would be Such, wants this 


Handsomely bound in Cloth, $1.60 delivered, 


Address < 
ELECTRICITY NEWSPAPER CO., 3 
a 


136 Liberty St., New York. 


W WCG GG GG i atit iti to 


INVESTORS 


Need to learn of the value and permanency 
of the investments they make. 


FLEGTRIGITY 


SAFE and UN SAFE 


à 

x ciety gatherings, The after.dinner speaker, or 
x book. 

x 

1 


No, 9 Sr. SACRAMENT STREET, 
Montreal. 
Strictly Commission Business Only, 


Н. Gorpon SrnATHY member Montreal Stock Exchange since 1870, 


TTT 
O. FRANKLIN NUGENT ге CO. 


BANKERS, 


Providence, R. I. 


——————————— 


ELECTRICAL ENGINEERING CO., 
311-818 SECOND AVE, SOUTH, 
MINNEAPOLIS, MINN, 

“ Buckeye” Lamna 


MARERS 
INCAN DESC ENT 


LAMPS, 
L FORALL PURPOSES 
Scrap and Native 

Platinum Purchased, 


BAKER & 68. New Jersey Railroad Ave, 
? NEWARK, N. J. 
New York Office, 121 Liberty Street. 
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ELECTRICITY. ~~. 


VOL. XIV., No. 4, 


The Attitude of the Trust 


« Didn't do a thing to us ” but double our business last year. 
The increase keeps up—we would be glad to have it doubled 
again we are getting ready for it. Best lamps, lowest prices. 


17c., bbl. lots. 


THE WARREN ELECTRIC & SPECIALTY CO., warren, оно, 


Manufacturers High Grade Anti-Trust Incandescent Lamps. 


UCKEYX 


Quality Unequalled. 


Incandescent 
LAMPS. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio. 


Monadnock Building, Chicago. 


CLASSIFIED INDEX TO ADVERTISEMENTS. 


For Alphabetical Index See Page IV. 


AMMETEBS. 


Electric Appliance Co., 242 Madison St., Chicage. 
Weston Electrical Instrument Oo., 114 William St., Newark, N.J 


BANKERS AND BROKERS. 


А. Е. Ames & Oo., 10 King St., W., Toronto, Oanada. 

John B. Barbour, Jr., Times Building, Pittsburg, Pa. 
Hambleton & Co., 9 South St., Baltimore, Md. 

W. E. Hutton & Oo., 13-15 E. 8d St., Olncinnati, O. 

C. Franklin Nugent & Oo., Providence R. I. 

Gordon Strathy & Co., 9 St. Sacrament St., Montreal, Canada. 
Spencer Trask & Co., Albany, N. Y. 

Whitaker & Hodgman, 800 N. Fourth St., 8t. Louis, Mo. 


BATTERIES, STORAGE. 
Electric Storage Battery Co., Drexel Building, Philadelphia, Pa 
BOILERS. Y 

Abendroth & Root Mfg. Oo., 28 Cliff 8t., М. Y. 

CARBONS, BATTERY. 
Electric Appliance Oo., 242 Madison St., Chicago. 

CIRCUIT BREAKERS. 
Ward Leonard Electric Co., Bronxville, N. Y. 

CONDENSERS. 

Goubert Manufacturing Co., 14, 16 Ohurch Street, New York. 


CONDUIT. 


Klectric Appliance Co., 242 Madison St., Chicago. 
New York Insulated Wire Co., 15 Cortlandt St., New York. 


CONSULTING ELECTRICAL ENGINEERS. 


Foree Bain, Suite 1657-59 Monadnock Bldg., Chicago. 
A. L. McRae, 316 N. Sixth street, St. Louis. 


DRILLING MACHINES. 
Gould & Eberhardt, Newark, N. J. 
DYNAMOS AND MOTORS. 


Colburn Electric Mfg. Co., 888 Main St., Fitchburg, Mass. 
Fort Wayne Electric Corporation, Fort Wayne, Ind. 
Siemens & Halske Electric Co., Monadnock Block, Chicago. 
Stanley Electric Mfg. Co., Pittsfield, Mass. 


EDUCATIONAL. 


[nternational Correspondence School, Scranton, Ра. 
The Correspondence School of Technology, Cleveland, Ohio, 


ELECTRICAL MACHINERY. 
Ohi ago Edison Company, i39 Adams Street, Chicago, 111. 
FAN MOTORS. 
Electric Appliance Co., 242 Madison st., Chicago, III. 
FEED WATER HEATEBS. 
Goubert Manufacturing Co., 14. 16 Ohurch Street, New York. 
FLUSH SWITCHES. 


The Electrie Protection Oo., 1023 Filbert st., Philadelphia, Pa. 


GEAR CUTTEBS. 
Gould & Eberhardt, Newark, N. J. 
INSTRUMENTS, TESTING AND RECORDING. 
Electric Appliance Oo., 242 Madison St., Ohicago. 


Weston Electrical Instrument Oo., 114-120 William St., Newark, 


LAMPS, ARC. 
Electric Appliance Co., 242 Madison St., Chicago. . 
LAMPS, INCANDESCENT. 


Beacon Lamp Co., New Brunswick, N. J. 
Bryan-Marsh Co., 186 Liberty St., New York. 
Buckeye Electric Oo., Oleveland, Ohio. 

Electric Appliance Oo., 242 Madison St., Ohicago. 
Electrical Engineering Oo., Minneapolls, Minn. 
Orient Electrical Company, Youngstown, O. 


LAMPS, MINIATURE INCANDESCENT, 
Bryan-Marsh Oo., 186 Liberty st., New York, 
LATHES. 
Gould & Eberhardi, Newark, N. J. 
LUBRICATING GRAPHITE. 
Joseph Dixon Orucible Co., Jersey City, N. J. 


MACHINERY ELECTRICAL. 


Warren P. Freeman Company, 106-108 Liberty St., New York. 


METAL TUBING. 
M. T. Horn, 42 Dey St., New York. 


MICA. 


А. O. Schoonmaker. 158 William St., New York. 
Eugene Munsell & Co., 218 Water St., New York. 


MOTORS. 


See Dynamos and Motors. 


PATENT ATTORNEYS. 


Alexander & Davis, Washington, D. C. 
А. M. Pierce, 80 Church street, New York. 


PLATINUM. 
Baker & Oo., N. J. Railroad Ave., Newark, N. J. 
PORCELAIN INSULATORS AND CLEATS. 
Floctric Appliance Co., 242 Madison St., Chicago. 


RHEOSTATS. 
Ward Leonard Electric Co., Bronxville, N. Y. 


SEPARATORS. 
Goubert Manufacturing Oo., 14, 16 Church Street, New York, 


SHAPERS. 
Gould & Nberhardt, Newark, N. J. 


STORAGE BATTERIES. 


The Electric Storage Battery Oo., Drexel Bldg, Philadelphia, P», 


SUPPLIES, ELECTRIC RAILWAY. 


_ Electric Appliance Co., 242 Madison St., Chicago. 


SUPPLIES, GENERAL ELECTBICAL. 
Electric Appliance Oo., 242 Madison St., Ohícago. 
Electrical Engineering Oo., Minneapolis, Minn. 
SWITCHBOARDS. 
A. & J. M. Anderson, 289 A St., Boston, Mass. 
SWITCHES. 
A. & J. M. Anderson, 289 A St., Boston, Mass. 
Electric Appliance Co., 242 Madison St., Chicago. 
TELEPHONES. 


American Electric Telephone Oo., Kokomo, Ine 

Electric Appliance Co., 242 Madison St., Chicago. й 

Farr Telephone & 55 Supply Сок nt Ш. 
Northwestern Telephone g. Co., waukee, . 
Western Telephone Construction Go., 250 South Olinton St. 


Chicago, III. 
THEATRE DIMMERS. 
Ward Leonard Electric Co., Bronxville, N. Y. 
TOOL HOLDERS. 
Gould & Eberhardt, Newark, N. J. 


TRANSFORMERS. 
Fort Wayne Electric Corporation, Fort Wayne Ind. 
Stanley Electric Mfg. Oo., Pittsfield, Mass. 
TROLLEYS. 
A. & J. M. Anderson, 289 A 8t., Boston, Mass, 


TRUCKS. 
Graham Equipment Co., Boston, Mass. 
VOLTMETEBS. 
., Chi 
Weston Bivetrical instrument Оо 114 William gt. Newark, N. J 
WATCHMAN’S TIME DETECTOBS. 
The American Watchan's Time Detctor Oo., 284-385 Broadway 


New York. 
WATTMETEBS. x 
Weston Electrical Instrument Oo., 114 William 8t., Newart. 


WIRES AND CABLES. 


American Electrical Works, Providence, В. I. 

Rennt pelle ge., J. Keen А сыры , 

Electric Appliance Oo. п 4 RI. 

India шин е E Gutta Percha Insulating Oo., 15 nd 
ew Yor 

New York Insulated Wire Oo., 15 Cortlandt 8t., New York. 

Okonite Oo., 253 Broadway, New York. 

Standard Underground Osble Co.. Pittsburg, Pa. 

W. R. Brixey, 203 Broadway, New York. 


WRITING MACHINE. 
Tower, Dawson &. Oo., 806 and 908 Broadway, New, Tork. 


N. J. 
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Designing Enginaara Electro-metallurgists, 01 


Albany, New York. 


‘ther masia е fro © possessed of tech 
or in other positions requiring technical expert | е пана ic pies electrical lines 
tame ог Intimate acquaintance with the . DEALERS IN LOCA І, SECI 417 LES, will be inserted in this column Without Charge, 
trade, will be inserted in this column Without whether subs ribers or not. 

Charge, Each advertiser is invited to repeat his Applicants should enclose the necessary poat- 
advertisement in case the frst one Produces Du — — a —— — —  — age to insure the forwarding of letters. 
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Ing Editor. ** Electricity," New York. 
paper to bring the unemployed and the em- 


WHITAKER с HODGMAN. 


inis end they invite the former to make use of BOND AND STOOK BROKERS. WANTED Grade Man or Wo House High 
this column without charge. No advertisement 800 N. FOURTH STREET, ! standing, to act as manager here and 
exoeeding five lines (about 85 words) will be in- St. ouis, Mo. | do Base and correspondence at thefr 
sorted, but advertisers may write fully of their оч! lished ere Бере Un X. Урие ana. — 


qualifications and these letters will be kept on 
flle for future reference in filling vacancies 
which may eccur, 
Applicants should write clearly and distinctly 
and enclose Postage to insure attention. 
Address all communications to Free Advertis- 
Ing Editor. Electricity,” New York. 
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Local and Stree Railway Securities a Specialty 
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BANKERS AND BROKERS, 


10 Kine STREET, W. 
Toront< ^» Canai 1а 
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WE MAN UFACTURE 


Dra уу ing Instruments 
and Corliss central stations; technically edu- 


cated; expert lineman and wireman. Address 


F., care ELECTRICITY. — i di “end for Catalogue D. 

| paper and supplies. Oameras and 
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STOCK AND BOND BROKER, THOS. Н. McCALLIN & co. 


1080 Arch Street. Philadelphia 
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lines and interior wirin Address 
W. G., саге KL RTR rv. 


I W ANTED.—A college graduate in elec’ 
4 trical engineering, with shop 
experience, also Central station installation and 
Operation, wishes to change present position ; 
of references and good reason for change 
ven; correspondence solicited. Address 
HIGH, care ELECTRICITY. 
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BANKERS, 


practical work anywhere; strictly temperate; 
est of references. Address 
W. O., care ELEOTRIOITY. 
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43 W ht M Arai 
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ANQUEy SPEAKERS 


W 4NTED.—Position by в central sta- 
44 tion manager; expert in all practical 
details; ten years’ experience in finances; will 
Operate piant for part salary, balance based on 
arge plants as references, A ddresa 
STOCK HOLDER, саге ELECTRICITY. 


- W ANTED.— Position Where I can learn 
43 electrica] engineering: no technical 
knowledge and very little ex rlence; will ко 
anywhere. Address W. G. M., Lock Box 23, 
Ninety Sir, S. O. 


Members Cincinnati and New York Stock Erchany 1 


RENNES eM "t€ | 
GORDON STRATHY £ oo. | 
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STOCK BROKE RS, | 
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reference, Address G. K., care RICITY. 
ANTED.—p nit! b 

47 W bag поп by an engineer 

i No, 9 Sr. SACRAMEN DIEREE 


Ployed; best of reference; married; will go t- Montrea | > 
any section of the country, Addreas 


. C. W., care ELECTRICITY. 


48 WANTED.— Position 88 superintendent 
Or assistant superintendent of an elec- 


Strictly Commission Busines: Only 


5 GORDON STRATHY member Montreai Stock Exchang in 1840 ‚ n ne y еу Cloth. $: 60 delivered. ~ 
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BANKERS. 


| лнн А, INVESTORS 
eo 
| Need to learn of the value and permanency 


Enterprising Young Electrical Engineers of the investments they make. 


Who desire to obtain a year's subscription to / 7 KG ? R IG] #44 
s Electricity free of charge can do so by pm t 2 


L. E., care ELECTRICITY, 


49 WASTED.—Position by electrician as 
Superintendent or manager of a tele. 
phone exchange: 10 years' experience; best of 
references: married; strictly temperate. Ad. 
dress H. M., 617 Front St., Fort Madison, Ia. 


PLATINUM" zoe 


BAKER & 60. New Jersey Railroad A 
& co., NEWARK. NM 


New York Office, 131 Liberty Street. 


ELECTRICITY wants sub- 


securing two new subscribers Published is the only publication fearless enough to 
бё aa s nt infernmationewhich will enahle 
Scription and advertising weekly. $2.50 per year. Address 7 dikorintigake between 


agents in every city and 
town. Big commissions, 


ELECTRICITY NEWSPAPER СО. fai an e 
136 Liberty St. New York 
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ELECTRICITY, 


Vor. XIV., No. 14, 


ANY 


B too 


spend all your 
D T earnings for coal 
or on car and 


track repairs. Show you are 
up-to-date by running up-to- 
date equipment. Our trucks 
and eteel-framed cars will help 
you earp dividends. Our idea 
of rolling stock is to make it 
light and strong and equip it 
with our Equalized Brakes, 
which gvoids flat wheels and ac- 
cidents, Write us when you are 
in the market for NEW IDEAS. 
GRAHAM EQUIPMENT CO. 


eee 


ELECTRICAL BOOK Published in America or 
Europe will be sent postpaid on receipt of price by 


ELECTRICITY 


NEWSPAPER CO., 136 Liberty Street, N. Y, 


CLASSIFIED INDEX TO ADVERTISEMENTS. 


For Alphabetical Index See Page IV. 


AMMETERS. 


Electric Appliance Oo., 242 Madison St. Ohicage 
Weston Electrical Instrument Oo., 114 William St., Newark, N.J. 
Cherry Electric Works, 27 Tbird avenue, New York. 


BANKERS AND BROKERS. 


A. R. Ames & Oo., 10 King 8t., W., Toronto, Oanada. 

John B. Barbour, Jr., Times Bullding, Pittsburg, Pa. 

Hambleton & Co., 9 South St.. Baltimore, Md. 

W. E. Hutton & Oo., 18-15 E. 8d St., Oincinnati, О. 

C. Franklin Nugent & Oo., Providence R. I. 

Gordon Strathy & Co.,9 8%. Sacrament St., Montreal, Canada. 

ee Trask & Co., ATANT N. Y. 

hitaker & Hodgman, 800 N. Fourth St., St. Louis, Mo. 

BATTERIES, STORAGE. 


Electric Storage Battery Oo., Drexel Building, Philadelphia, Pa. 


BOILERS. 
Abendroth & Root Mfg. Oo., 28 Cliff St., N. Y. 


CARBONS, BATTERY. 
Electric Appliance Oo., 242 Madison 8t., Chicago. ' 


CIRCUIT BREAKERS. 
Ward Leonard Electric Co., Bronxville, N. Y. 


COPPER. 


Eureka Tempered Copper Company, North East, Pa. 
Е. A. Williams & Son, 107 Plymouth St., Jersey City, N. J. 
CONDENSERS. 
Goubert Manufacturing Co., 14, 16 Ohurch Street, New York. 
CONDUIT. 
Kiectric Appliance Co., 242 Madison St., Chicago. 
New York Insulated Wire Co., 15 Cortiandt St., New York. 
CONSULTING ELECTRICAL ENGINEERS. 


Foree Bain, Suite 1657-59 Monadnock Bidg., Ohicago. 
A. L. McRae, 816 N. Sixth street, St. Louis. 


The Frank B. Rae Engineering Oo., Chicago, Ill. 


DRILLING MACHINES. 
Gould & Eberhardt, Newark, N. J. 


DYNAMOS AND MOTORS. 


Colburn Electric Mfg. Co., 888 Main St., Fitchburg, Maas. 
Fort Wayne Electric Corporation, Fort Wayne, Ind. 
Stanley Electric Mfg Oo., Pittsfield, Mass 


EDUCATIONAL. 


[nternational Correspondence School, Scranton. Pa. 
Tke Correspondence School of Technology, Cleveland, Ohio. 


ELECTRICAL MACHINERY. 
Obioago Edison Company, 189 Adams Street, Ohicago, III. 
FAN MOTORS, 
Electric Appliance Co., 242 Madison st., Ohicago, III. 
FEED WATER HEATERS. 
Goubert Manufacturing Oo., 14, 16 Ohureh Street, New York. 


FLUSH SWITCHES. 
The Eieotric Protection Oo., 1026 Filbert st., Philadetptia, Pa. 
. GEAR CUTTERS. 
Gould & Eberhardt, Newark, N. J. 


INSTRUMENTS, TESTING AND RECORDING. 
Electric Appliance Oo., 242 Madison St., Ohicago. 
Weston Electrical Instrument Co., 114-120 William St., Newark, 
LAMPS, ARC. 
Electric Appliance Oo., 242 Madison St., Chicago. 


LAMPS, INCANDESCENT. 


Beacon Lamp Oo., New Brunswick, N. J. 
Bryan-Marsh Co., 186 Liberty 8t., New York. 
Buckeye Electric Oo., Cleveland, Ohio. 

Electric үреп Oo., 242 Madison St., Ohicago. 
Electrical Engineering Oo., Minneapolls, Minn. 
Orient Electrical Company, Youngstown, O. 
Warren Electric & Specialty Oo., Warren, O. 
Thomas A. Edison, Jr., 96 Broadway, New York. 


LAMPS, MINIATURE INCANDESCENT. 
Bryan-Marsh Oo., 186 Liberty st., New York. 
LATHES, 
Gould & Eberhardt, Newark, N. J. 
LUBRICATING GRAPHITE. 
Joseph Dixon Orucible Oo., Jersey City, N. J. 


MACHINERY, ELECTRICAL. 
Warren P. Freeman Company, 106-108 Liberty St., New York. 


MOTORS. 
See Dynamos and Motors. 


PATENT ATTORNEYS. 


Davis & Davis, Washington. D. ©. 
Charles J. Kintner, 45 Broadway, New York. 


PLATINUM. 
Baker & Oo., N. J. Railroad Ave., Newark, N. J. 
PORCELAIN INSULATORS AND CLEATS. 
Wlectric Appliance Oo., 342 Madison St., Chicago. 
RHEOSTATS. 
Ward Leonard Electric Oo., Bronxville, М. Y. 
SEPARATORS. 
Goubert Manufacturing Oo., 14, 16 Church Street, New Yoru. 
SHAPERS. 
Gould & liberhardt, Newark, N. J, 


STORAGE BATTERIES | 
The Electric Storage Hattery Oo., Drexel Bidg, Phillade!obis 


SUPPLIES, ELECTRIC RAILWAY. 
Electric Appliance Oo., 242 Madison St., Chicago. 


SUPPLIES, GENERAL ELECTRICAL 
liance Oo., 242 Madison St., Ohicago 
ngineering Oo., Minneapolis, Minn. 
BSWITCHBOARDS. 
A. & J. M. Anderson, 289 A 8t., Boston, Mass. 


SWITCHES. 


A. & J. M. Anderson, 289 A 9., Boston, Mass. 
Electric АррНарое Co., 242 Madison Bt, Obloago 


TELEPHONES, 


American Electric Telephone Oo., Kokomo, Ind. 

Electric Appliance Oo., 242 Madison St., омо. o. Ll 

Farr . 55 Бор Соч 8 vn 

Northwestern Telephone Mfg. Co., 

Western T hone Construction Oo., 20 South Olinin “$ 
Chicago, III. 

DeVeau & Co,, 27 Rose St., New York. 


THEATRE DIMMERS. 
Ward Leonard Electric Oo., Bronxville, N. Y. 


Electric А 
Electrical 


TOOL HOLDERS. 
Gould & Eberhardt, Newark, N. J. 
TRANSFORMERS. 
. Oo Pede Иык s 
TROLLEYS. 
A. & J. M. Anderson, 289 A St., Boston, Maes, 
TRUCKS. 
Graham Equipment Oo., Boston, Mass. 
VOLTMETERS.. 


Electric Appliance Oo., 343 Madison St., Oh! N. J. 
Weston Elevtrical Instrument Oo., 114 William B, Newark, 


WATCHMAN’S TIME DETECTORS. | 
The American Wasenan's Time Detector Oo., 294-395 Bre wer 


New Yor 
WATTMETERS. “ї 
Weston Electrical Instrument Oo., 114 William Bu. Newark, "* 
| WIRES AND CABLES. 
American Mectrical Works, Providence, 
eee 
с noe Co. 
India Rubber & Gutta Percha Insulsti 
New York Ineulnted Wire Oo.. 15 Cortlandt fu. New York. 
Okonite On., 253 Broadway. New York. 


Standard Underground Cable Co., Pittsburg, Pa 
W. В. Вгіхеу, 208 Broadway, New York. 


Moy 
"= 


|] 


Dr ww ˙bßt! e y 


JAN. 26. 1896 ELECTRICITY. | vii 
SITUATIONS WANTED. BANKERS AND BROKERS. POSITIONS VAOANT. 
. PL TLD DPA РОКИ annn ооа Вт RAGE eu ue LE — KEK 


Free Ad vePtising. 
ee 


Inquiries from those seeking employment as 
Electrica) Engineers, Superintendents, Fore- 


trade, will be inserted in this column Withoat 
Charge. Each advertiser is invited to repeat his 
advertisement in case the first one produces no 
results, 

I$ із the desire of the management of this 
paper to bring the unemployed and the em- 
ployer together to their mutual benefit, and to 
this end they invite the former to make use of 
this column without charge. No advertisement 
exceeding five lines (about 85 words) will be in- 
sorted, but advertisers may write fully of their 
qualifications and these letters will be kept on 
flle for future reference in Alling vacancies 
which may occur. 

Applicants should write clearly and distinctly 
and enclose postage to Insure attention. 

Address all communications to Free Advertis- 
ing Editor. Electricity, New York. 


32 W ANTED.— Position as manager or su- 
perintendent ; interurban electric 
railway preferre1; am a competent electrical, 
mechanical and steam engineer and can take 
charge ofa lighting as well as railway plant; 
ve had several years’ experience constructing 
and Be men electric lines, and know how to 
handle men for the best interests of all con- 
cerned ; correspondence solicited. Address 
L. C. H., care ELECTRICITY. 


^ Care ICITY. 


WANTED.—A works manager offers 
3 5 his services to economic manufact ur 
ers of insulated wires; can furnish his own pri- 
vate solid core rubber stocks for any grade of 
Work; mixtures for weatherproof and nishes; 
designs for all kinds of insulating machines; 
scientific inexpensive methods of finding costa 
of manufacture; more than ten years' experi. 
ence over a w.de field; correspondence only 
with principals. Address 
`* EOONOMICS.” care ELECTRICITY. 


6 W ANTED.—Position as foreman by a 
3 man 35 years old ; thoroughly famíliar 
with special tools and piece work and well 
posted on the cost of manufacture of street rail. 
way motors and their appliances; will be open 
for engagement Jan. 1, 1898; can furnish best of 
references. Addresa A. J., care ELECTRICITY. 


W ANTED.—Electrician, whois а jour- 
37 nalist and telegrapher, desirea any 
&ood position where ability, energy and tem- 
perance are required; best of references. Ad- 
dress ABLE, care ELECTRICITY. 


of alternating and direct current, high speed 

and Corliss central stations; technically edu- 

cated; expert lineman and wireman. Addresa 
М. F. care ELECTRICITY. 


W ANTED.— Position a8 manage? of any 
59 electrical business in Mexico ; Can 
sreaka Spanish and has a thorough tcientific 
education obtained by four years’ special study 
ina well known school of electrical engineer- 
ing; references furnisned. Address 
SPANISH, care ELECTRICITY. 


О W ANTED.— Position to make myself 
4 generally useful with an electrical 
engineering party in charge of construction 
anywhere; have had five years’ experience in 
setting up and maintaining private telephone 
lines and interior wiring. Address 


W. G., JR., care ELECTRICITY. 


Bargains in Electri- 
cal Machinery. 


Two hundred Dynamos, direct current. alter- 
nating and аге; 200 Motors, from 1 to 800 H. P., 
any voltage; 100 Steam Engines. vertical, hori- 
zontal and marine type, high, moderate and slow 
speed, with or without boilers. Wanted a full 
description of what you want to buy or sell. 


WRIGHT, 999 Monadnock Block, Chicago. 


— 
PLATINUM zc 


BAKER & 68. New Jerse Railroad Ave, 
: NEWARK, N. J. 


New York Office 131 TG a ma 


Free Advertising. 


Inquiries from employer? in want of Elec. 
trical Engineers, Superintendents, Foremen, 
Salesmen, Dynamo-tenders, Constructing and 
Designing Engineers, Electro-metallurgists, or 
other assistance from those possessed of tech- 
nical experience in the various electrical lines, 
will be inserted in this column Withoat Charge, 
whether subscribers or not. 

Applicants should enclose the necessary ров%- 
age to insure the forwarding of letters. 

Address all communications to Free Advertis- 
ing Editor, ** Electricity, New York. 


SPENCER TRASK & CO.. 


BANKERS, 


Albany, New York, 


DEALERS IN LOCAL SECURI TIES. 


————————————À 
WHITAKER d HODGMAN. 


BONO AND STOOK BROKERS, 
300 N. FOURTH BrREET, 


St. Louie, Mo. 


Local and Street Вайюау Securities а Specialty. 
nnn . 
A. E. AMES & CO. 


BANKERS AND BROKERS, 


10 WANTED.—An all-around machinist; 

married man preferred: one that has 
had some experience with keeping up street 
cars, and is willing to work ata moderate sal- 
ary and prove himself the right man in the 
right place; must be a sober and energetic gen- 
tleman. Addrese 

KOKOMO care ELECTRICITY, 


TEAM ẸNGINEERI 


(Stationary, Locomotive, Marine); Меоһап!са! 
Drawing; Architectural Drawing; Machine 
xen: Eleotricity; Architecture ; Plumbing; 
ailroad, 

Municipal, 3 { COURSES ара 
Engineering; Surveying and Mapping; Metal P 
Pattern Cutting; Bookkeeping ; Shorthand; É 
English Branches; Mining; Meta! Pros 


uj" GUARANTEED SUCCESS, [ДД 


10 Kina БтЕквт, W., 
Toronto, ‘Canada. 


MEMBERS TORONTO STOCK EXCHANGE. 


eee 


JOHN B. BARBOUR. JR.. 


STOCK AND BOND BROKER, 


., 


ad t й 5 
International Correspondence Seheels, Bor 044. Seranton, Pa. 


All Standard $100 Typewriters sold by us (оп. 
der full guarantee) at $25 to $50 little used. 
Shi ped, allowing examination and trial. Send 


scriptive Price List of the Standard Machines, 
All makes exchanged and rented on liberal 

. Desk f cost Colored Price 
List of the AMERICAN STAND P 
SHORT-HAND BOOKS (arranged for delt · ln · 
struction) gent on ерріісайоп. . 


Consolidated Typewriter Exchange, 
345 Broadway, New York. 


404 TIMES BUILDING, 
Pitteburg, Pa, 


MEMBER PITTSBURG STOCK EXCHANGE. 


CL MÀ 
J» HAMBLETON d ÇO., 


9 SOUTH STREET, 
Raltimore, Md. 


Negotiators of Municipal and Corporate Loans. 
INVESTMENT SECURITIES OF THE BEST CLASS 4 SPECIALTY, 


posit Accounts received. Stock Bonds and other securities bought and sold. Private wire tc 
ve New York, Philadelphia and Washington. 


Letters of Oredit issued, good in all parts of the world. 


— — — 
Street Railway Securities a Specialty. 
М. E. HUTTON qd CoO., 


INVESTMENT BANKERS, 13-15 EAST Зр STREET. 
Cincinnati, Ohie 


Members Cincinnati and New York Stock Exçhanges. 


Northwestern Telephone Mfg. Co. 


Offices: 43 and 44 Loan & Trust Building, 
MIL WAUKEE, WIS. 


BANKERS, 


Telephones, 8 w itoh- 
8, neto Bell 
eto. Over ui 


Co, а sufficient peer 
enc 
] 


ratus. 

of our telephones are 
equipped witha Solid 
Back Tranamitter, 


distance о 1,600 miles. 


Send for prices and 
mention this paner. 


* . 1 
" М. 
"Е 
Е 4 ^ 
— — — — — л- mE 


——————————— __ PROFESSIONAL. 
FOREE BAIN Е 
GORDON STRATHY € CO., CONSULTING ENGINEER, 


Electricity, Mechanics. 
SOLICITOR OF PATENTS. 
Expert in patent causes. 
Suite 1657-69 Monadnook Bldg.. - Chicago. 


A. L. MeRAE, 


CONSULTING ELECTRICAL ENGINEER, 
316 N. Sixth Street, ST. LOUIS. 


STOCK BROKERS, 
No. 9 St. SACRAMENT STREET, 


Montreal. 
Strictly Commission Business Only. 
Н. GORDON SrRATHY member Montreal Stock Exchange since 1870, 


__———————————_.__ 
C. FRANKLIN NUGENT d CO.. 


BANKERS, 


Estimates, Plans, Specifications, Examinations, 
Reporta, Tests. 


PATENTS, 


Caveats, Trade-marks, Designs romptly and 
properly procured in the United States and al] 
orelgn countries. 


Providence, R]. 


ишана 
ELECTRICAL ENGINEERING co., 


911-318 SECOND AVR, SOUTH, 
MINNEAPOLIS, MINN. 


(6 Wo . 29 P 


High-class Work. Moderate Foes. In- 
fringement Suits Conducted. 


А Е. БҰ ANW ад. Yh а oum. 


TEN 
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ELECTRICITY. Vor. XIV., No. 3. 


II You Are Puzzled | 


Over some problem in Electrical Work reduce your perplexity to the form of a question, send it to ELECTRICITY, and have 
it answered in the ANSWERS TO CORRESPONDENTS” Department. Tou сап use this blank for convenience... .. 


To the Editor of ELECTRICITY 
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CLASSIFIED INDEX TO ADVERTISEMENTS. 


For Alphabetical Index See Page IV. 


AMMETERS. 


Electric Appliance Oo., 242 Madison St. Chicage. 
Weston Electrical Instrument Oo., 114 William St., Newark, N.J. 


BANKERS AND BROKERS. 


А. E. Ames & Oo., 10 King St., W., Toronto, Oanada. 
John B. Barbour, Jr., Times Building, Pittsburg, Pa. 
Hambleton & Co., 9 South St.. Baltimore, Md. 

W. E. Hutton & Go., 18-15 E. 8d St., Oincinnati, О. 

C. Franklin Nugent & Oo., Providence R. I. 


Gordon Strathy & Co.,9 St. Sacrament St., Montreal, Canada. 
Spencer Trask & Co., Albany, N. Y. 


bitaker & Hodgman, 800 N. Fourth St., St. Louis, Mo. 
BATTERIES, STORAGE. 
Electric Storage Battery Co., Drexel Bullding, Philadelphia, Pa 
BOILERS. 
Abendroth & Root Mfg. Oo., 28 Cliff St., N. Y. 
CARBONS, BATTERY. 
Electric Appliance Oo., 242 Madison St., Chicago. 


CIRCUIT BREAKERS. 
Ward Leonard Electric Co., Bronxville, N. Y. 


CONDENSERS, 
Goubert Manufacturing Co., 14, 16 Ohurch Street, New York. 


CONDUIT. 


Electric Appliance Co., 242 Madison St., Chicago. 
New York Insulated Wire Co., 15 Cortlandt St., New York. 


CONSULTING ELECTRICAL ENGINEERS, 


Foree Bain, Suite 1657-59 Monadnock Bldg., Chicago. 


A. L. McRae, 316 N. Sixth street, St. Louis. 


DRILLING MACHINES. 
Gould & Eberhardt, Newark, N. J. 


DYNAMOS AND MOTORS. 


Colburn Electric Mfg. Co., 888 Main St., Fitchburg, Maas. 


Fort Wayne Electric Cor ration, Fort Wayne, Ind. 


Siemens & Halske Electric Co., Monadnock Block, Chicago. 
Stanley Electric Mfg. Co., Pittsfield, Maas. 


EDUCATIONAL. 


[nternational Correspondence School, Scranton, Pa. 
The Correspondence School of Technology, Cleveland, Ohio, 


ELECTRICAL MACHINERY. 
Ohi ago Edison Company, 189 Adams Street, Chicago, III. 
FAN MOTORS. 
Electric Appliance Co.,242 Madison st., Chicago, Ill. 
FEED WATER HEATERS. 
Goubert Manufacturing Co., 14,16 Ohurch Street, New York. 
FLUSH SWITCHES. 


The Electric Protection Oo., 1025 Filbert st ч Philadelphia, Pa. 


GEAR CUTTERS. 
Gould & Eberhardt, Newark, N. J. 
INSTRUMENTS, TESTING AND RECORDING. 
Electric Appliance Oo., 242 Madison St., Ohicago. 


Weston Electrical Instrument Oo., 114-120 William St., Newark, 
N. J. 


LAMPS, ARC. 
Electric Appliance Co., 242 Madison St., Chicago. 
LAMPS, INCANDESCENT, 


Beacon Lamp Co., New Brunswick, М. J. 
Bryan-Marsh Co., 186 Liberty St., New York. 
Buckeye Electric Oo., Oleveland, Ohio. 

Electric Appliance Co., 242 Madison St. Ohicago. 
Electrical Engineering Co., Minneapolls, Minn. 
Orient Electrical Company, Youngstown, O. 


LAMPS, MINIATURE INCANDESCENT. 
Bryan-Marsh Oo., 186 Liberty st., New York, 
LATHES, 
Gould & Eberhardt, Newark, N. J. 
LUBRICATING GRAPHITE. 
Joseph Dixon Orucible Oo., Jersey City, N. J. 


MACHINERY ELECTRICAL. 
Warren ?. Freeman Company, 106-108 Liberty St., New Y 
METAL TUBING. 
M. T. Horn, 42 Dey St., New York. 


MICA. 


А. О. Schoonmaker. 158 William St., New York. 
Eugene Munsell & Co., 218 Water St., New York. 


MOTORS, 


See Dynamos and Motors, 


PATENT ATTORNEYS. 


Alexander & Davia, Washington, D. C. 
A. M. Pierce, 80 Church street, New York. 


PLATINUM. 
Paker & Oo., N. J. Railroad Ave., Newark, N. J. 


PORCELAIN INSULATORS AND CLEATS. 
Flectric Appliance Co., 242 Madison St., Chicago. 


RHEOSTATS. 
Ward Leonard Electric Co., Bronxville, М, X. 


SEPARATOBS. 
Goubert Manutacturing Co., 14, 16 Ohurch Street, Now York, 


SHAPERS, 
Gould & Eberhardt, Newark, N. J. 


ork. 


STORAGE BATTERIES, 
The Electric Storage Battery Oo., Drexel Bldg, Philadelphis, P». 


SUPPLIES, ELECTRIC RAILWAY. 
Electric Appliance Oo., 242 Madison St., Chicago. 


SUPPLIES, GENERAL ELECTRICAL. 
Electric Appliance Oo., 242 Madison Bt. Ohicago. 
Electrical ngineering Oo., Minneapolis, Minn. 
SWITCHBOARDS. 
A. & J. M. Anderson, 289 A St., Boston, Mass. 


SWITCHES. 
A. & J. M. Anderson, 289 A St., Boston, Mass. 
Electric Appliance Co., 242 Madison S$., Chicago. 
TELEPHONES. 


American Electric Telephone Co., Kokomo, Ind. 
Electric Appliance Co., 242 Madison St., Chicago. 
Farr Telephone & Construction Supply Co:, Chicago, III. 
Northwestern Telephone Mfg. Co., Milwaukee, Wis. " 
Western Telephone Construction Oo., 250 South Ollnton М. 
Chicago, Ill. 
THEATRE DIMMERS. 


Ward Leonard Electric Co., Bronxville, N. Y. 


TOOL HOLDERS. 
Gould & Eberhardt, Newark, N. J. 


| TRANSFORMERS. 
Fort Wayne Electric Corporation, Fort Wayne Ind. 
Stanley Electric Mfg. Oo., Pittsfield, Mass. 
TROLLEYS. 
A. & J. M. Anderson, 289 A St., Boston, Mass, 


TRUCKS. 
Graham Equipment Co., Boston, Mass. 


VOLTMETERS. 
Electric Appliance Oo., 242 Madison 8t., Ohi 
Weston Electrical Instrument Oo., 114 William K. Newark, N. 
WATCHMAN’S TIME DETECTORS. 
The American Watchan's Time Detctor Oo., 294-285 Broadway, 


New York. 
WATTMETERS. N. 
Weston Electrical Instrument Oo., 114 William 8t., Newark, N. J. 


WIRES AND CABLES. 

American Electrical Works, Providence, В. I. 
Жане Appliance Gor dl Madison st. орт ees 

c Appliance Co. n f. 
India Bub Der E Gutta Percha Insulating Co., 15 Cortlandt £ 

ew Yor 
New York Insulated Wire Oo., 15 Cortlandt St., New York. 
Okontte Oo., 253 Broadway, New York. 
Standard Underground Cable Co.. Pittehurg, Рә. 
W. R. Brixey, 203 Broadway, New York. 


WRITING MACHINE. 
Tower, Dawson & Co., 8086 and 308 Broadway, New York. 


| 


. Б SY 


Vor. XIV. 


GRIMSHAW WHITE CORE WIRES, 


Grimshaw White and Black Tapes, 
Competition Line Wires, 

Raven White Core Wires, 

Vulea Electrical Wire Ducts, 


MANUFACTURED BY 


NEW YORK INSULATED WIRECO., 


Chicago, New York, Boston, 


$20 Dearborn 8t. 15 Cortlandt St. 134 Congress St. 
San Francisco, Cal., 115 New Montgomery St. 


ELECTRICAL 
Watchman's Time Detectors, 
” Magneto Watchman’s Clock, 
Electric Time System, Em- 
ployee’s Time Registers (8 
kinds), Interior Telephones 
(intercommunicating). 


Address for catalogues and 
prices 


The American Watchman’s 
Time Detector Co., 


J. S. Monsz, Treasurer, 
234-235 Broadway, New York. 


AETNA and HECLA Railway cons 


— — d 
BWITOHES, SWITCHBOARDS and 


LIGHTNING ARRESTERS, 


ANDERSON LINE MATERIAL. 


ALBERT & J. M. ANDERSON MEG. Co., 
289 A Street, Boston, Mass. 


LATINUM гуш, 


BAKER & 60., New Jersey ater Ave. 
New York Office, 121 Liberty Street. 


LEAD ENCASED CABLES. 


UREFELD ELECTRICAL WORKS, 
620 Atlantic Ave., Boston, Mass, 


NEW YORK 


-STANDARD : 


The Standard for Rubber Insulation, 


Okonite Wires, Okonite Tape, Manson Tape, 
Candee Water-proof Wire. 


THE OKONITE CO., Ltd 


at) Sole Manufacturers, 
my WILLARD L. CANDER, 
H. DURANT CHEEVER, } Managers. 253 BROADWAY, V 


Око. T. MANSON, General Supt. 
W. H. Норотнв, Secretary. NEW YORK. 


The is аети Stevens Flush Switch 


Embodies the very highest poiuts of superiority in Flush Switches, 
SinglePole, Double Pole—Three Way, Four Way. 


Single Switches or in gangs of any number. 


Mats of any kind of wood to match house furnishings ; 
also open and closed wall boxes for single switches or gangs 
of any number of switches. 


ааа Ci Ja fel) | 


We are now ready to make prompt delivery of 


New Double Pole Switch 


with front connections (see out). 


Perfection in Flush Switches. Absolutely Water, 
Damp and Fire Proof. 


Write for Prices and Discounts. 


THE ELECTRIC PROTECTION COMPANY, 


MAN UFACTUREBS, 
1026-1028 Filbert Street, - - Philadelphia, Pa. 
NEW YORK : Casas. D, 8нАгн, 186 Liberty Street, 
Ско. W. CosxovER, 1511 Monadnock Block, Chicago, III., agent for Michigan, Indiana, Iliknols, 
Wisconsin, Minnesota, lowa and Missouri ‘and the city of Cincinnati. 
Pacific Coast—Oalifornia Electrical Works, San Francisco, Cal. 
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‘STEVENS SWITCH? 
PAT-OCT.10.1893 
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PHILADELPHIA PITTSBURG 


PAPER 
UNDERGROUND 5: ey 


CABLES. m 
— r * 


Send for our new 


FAN 


MOTOR 
CATALOGUE. 


We list and oarry in stock only the best 
of everything in this line. 


ELECTRIC APPLIANCE COMPANY; 


ELECTRICAL SUPPLIES. 


242 Madison Bt. 
CHICAGO, 


IDEAL 


Circuit Breakers. 
F. A. LA ROCHE & C0., 


652 Hudson Street, - NEW YORK. 


ABIRSHA 


INSULATED 


WIRES AND CABLES. 
GLENWOOD WORKS, 


YONKERS, IN. X. 


New York Office, 15 Cortlandt Street. Tei- 
ephone Call, 191 Cortlandt, 


DIRECT-READING 


AMMETERS = 
VOLTMETERS, 


mS lik fro AA 1 
A асоб, rending t. Y S 


1 
ИШ, Cherry Electric isha: 
— 95 & 27 Third Avenue, New York. 
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; | 200 H. P. Boile „ 100, 250, 375 and 500 н. P. 
W a | Write us for particulas 


CHICAGO EDISON COMPA 


139 AD AMS STREET. CHICAGO. 


DON'T DIE 


For Want of Breath. 
PORTABLE FAN OUTF 


(Received one order for 500 after two months’ trial. ) 


* . Mi | . pu 
A uh. A Masa y 
ПЕ Yale, 


Design is Scientifically Correct. cee 
Construction is Practically Perfect. Eu 


YOU CAN GUARANTEE YOUR CUSTOMERS ASSURED SATIFFACIION, — а 


No. i Outfit, consisting of No. 1 Motor, 44 inch Fan and Battery 


"ГИГТҮТҮҮҮҮҮҮ" ИТТИКИ ҮҮҮҮҮҮҮ ҮТҮ 4 заваан Oe eee e IE ^ 5, 
No. 2 Outfit, consisting of No. 2 Motor, 8 inch Fan and Battery. . .. ..... .. . . zee es данне esse ois i) qua ig —— MÀ À10Ó : d 
No. 3 Ontfit, consisting of Motor, 8 inch Four-Bladed Fan and Guard, mounted on pedestal, and 15 hour battery. enhn eere perse sioe нав —— — Qa 


Cost of operating one cent an hour. No waste when not in use, à | ye 
NO ACIDS TO HANDLE. = с 2 é DISCOUNT TO TRADE. 


Catalogue on application. Address POP “oie ^ 


JAMES Н. MASON, Ivvenror, 154 East 23d Street, New York. 


Modern 
Examinations 


OF STEAM ENGINEERS, 


OR 
Practical Theory Explained and Illustrated 


EBERHARDT'S PATENT 


T 


ТҮҮТҮН T 


C. L. Pratt & Con} 


Chicago. * 


Havana Ci ars. 
We give an extra discount to patrons of this paper. s s | 
Importers, Jobbers and Manufacturers, Box Tradea 8 


11 South Water Stre 
. ede de do de ede de dele ede N.. · & · 


ESTERN TELEPI 
CONSTR 


U 
250 S. o AT EE r.c 


BY W. Н. WAKEMAN, 


CELE EE TSEC TL 


12mo, Cloth, 800 Pages, 58 Chapters, 


Price 82.00 
Address 


ELECTRICITY NEWSPAPER CO., 
-136 Liberty Street, New York. 
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| 736906 ECTRICITY | 
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_ лил d. 1986 } ELECTRICITY. 


Амь СТИК 2 Os — 


[UNDELL 


ew Round 


Type. 


TheLatest and Best on the Market. 


SHOWING TRAP DOORS CLOSED. 


| і embody many new features and аге the very essence of simplicity, 
Кыр ia batt No power user should buy without looking at the Lun- 
dell. No supply house should fail to entertain a proposition from us. New Cata- 


SPRAGUE ELECTRIC COMPANY, 


У ЖУТЬ РЭ ansam т< 
AGO, Marquette Building. TONDAN — 


[ | . H, 


ower Motors and Motor-Cenerators 


i ELECTRICITY. Vol. XIV., No 9%. 
у. i | 


abirshaw Wires and Cables 


| ill i nufacture. They have long been recognized as the 
are the product о е DURABLE and ECONOMICAL for all classes of work requiring the 
nage high-grade insulation. The danger of high potential transmission currents is eliminated when the 


circuits are installed with H BI H М | 


Red Core—W hite Core—Blue Core. 
INDIA RUBBER AND GUTTA PERCHA INSULATING COMPANY, 


VC Main Office: GLENWoop Works, Yonkers, N. Y. 
6196 15 Cortlandt Street, New York City. | 


ALPHABETICAL INDEX TO ADVERTISEMENTS. 
| For Classified Index See Page III. 


A. 


Electric Applianoe Coo ! LaRoche & Co., F. ãKʒ&G t.. 1 Sprague Electric Company 0 aree tii 
t Mt LJ] OO ARR" 
габа e cnt a Time Detector Оо..... | Electrical Engineering Coo. . о. vi Leonard Electric Co., Ward... 1 B&B Electric Со.......................................... vi 
American Electric Telephone Oo............ vi Electric Protection Oo., The. .. ... .. і м Standard Underground Cable Oo 
American Electrical Work . .I Eureka Tempered Copper Works 1 7 н 1 Stanley Electric Mfg. Оо..................... zi 
: m JJV eli е ason, James Н............ „„ Strathy & Co., Сбюгёарп............................... . vil 
mes A. De ae . ... 1 Fort Wayne Electric Oorporation........... xii Manufacturers & Inventors’ Electric Co... 1 
Anderson, eed and J. L... с McRae, А. L., St. Louis, Мо........................ x T 
Audel & Oo., xl cc M" (NNNM Ma коша ы ы те 
B | Graham Equipment Co . viii Mead Cycle Company ; z 
Baker & Oo x Gordon Burnham Battery Company. . it N The Photographic Times..... .............. x 
Barbour, John B., Jr.................. eene vii Goubert Mfg. Oo.............. eee eee eere еее e eee eee vi New York Central Ва!!гов 4.......................... Е Trask & Co., Spenoer, . ...... . .. .. o. . . vil 
Beacon Lamp Oo . Gould & EberhardůzuetG G . И New York Insulated Wire Oo................ i 
Blair’s Fountain Pen Oo. x N Ei А 5 „ O E x U 
ryan-Marsh 6 % % % ———f—⏑fKfDE ооо е о € V FERS Ecce „ „„er eee о 0 о 900956 ugent Ла д nklin VF vil 
2 * © Hambleton & Oo.. . .. . .. . . . bee eee ee eee vii o U. 8. Mineral Wool CO. . . . . . .. . . . 
7 vum "Ul I 
ри Eleotric bd : „ M India Rubber & Gutta Percha Insulating Оо, .1-17 Okonite Oo., The %% %%% „ „ „„ „%„„%„6„ „ „ 06 %%% ее w 
35355 о. „„ J Orient Electrical Company. . . . . . . ., і Warrer Electric Manufacturing Co............. | 
FCC Warren Electric & Specialty Co V 
Colbarn Electric Mfg. OOo. Jersey Electric Oo. . v P | „0 i 
ІС Prouty, Be acres КТО ЛЛК ĩðö EE x Weston Electrical Instrument Оо ical dq quum iz 
Dixon Orucible Oo. .. .. . . e .. ee eren seen e нез, vi Kelley, Benj. F. & Son . . Pearce, Wilfred 666. coe x Whitaker & Нойватап....................... vil 
Diamond Electric Oo.............................. eee Kintner, Charles J. . vi Pratt & Oo., О. L. 


e eS mn өө fi Williams, F. A., & Som. ...scosccccccsccccveces vi 


BOUND VOLUMES OF 


PRICE, $5 EACH. 


Electricity Newspaper Company. 


136 LIBERTY STREET, NEW YORK, 


JULY 6, 1898. | | ELECTRICITY. | v. 
—_— ewe 
WE WILL PAY ~~ 


12c PERLB.FOR "807 
SCRAP COPPER) / 


To Us for Renewal. 
— . 


Our Cellulose Filament is Unsurpassed ру Any, 


—————— 


WE WANT 1,000000 BURNED QUT LAMPS © 


for which we will pay 2 cents each at our factory. Special price for 
Series Lamps on bases. 


— na Á» Y 


We will supply Central Stations and other large consumers with the 
best quality of Renewed Lamps at 18 cents in barrel lots. 


CCC 


JERSEY ELECTRIC COMPANY, 


142 Broad Street, . NCU/ADY M 1 


m GOUBERT 


Feed Water Heater 


Is the result of the best engineering ти. >>> ый in 
the utilization of exhaust steam. 
the requirements of 


High Pressure, Free Exhaust, Great Durability. 
Specially adapted to 


CONDENSING ENGINES. 


All sizes, 50 to 5,000 HP. 


The Stratton Separator 
Dry Steam. 


Extracts all water from steam, no matter how 3 * 


„1% 

Peta es 

S. OW ! 

` A " üt * ^ 
a’ j 
* 


ЖА; 


Ап Absolute Safeguard. A Source of Economy. 
Manufactured by 


THE GOUBERT MEG. CO., 
14 aud 16 Chureh Kt., cor. Cortlandt, New Yern. 


Primary Cell. 


Flow on, electric currente, flow, 
Forever and forever; 
Cells may come and cells may go, 
But the Gordon cell will live forever. 
The Geréen Cell will i! its : 
E: z san reales’ and М you wish to мага 
GORDON-BURNHASI BATTERY СО., 
82 to $6 West Broadway, New York. 


PATENTS. 


ELECTRICAL ENGINEERING CO., 
311-313 SECOND AVE, SOUTH, 
MINNEAPOLIS, MINN. 


“ Buckeye" Lamps. 


Reliable Agents 


To solicit subscriptions and ad- 
vertising wanted by ELECTRICITY 
in every town. Big commissions. 


COMPRESSED AIR ZZ 


Practical 


| $1.50. Re 
| co RSE 111.26 m о 
| 


бза Blessing to Every = 

— ne Room and Machine Shop. m 

ey Ou ot Ош . E 

— the finest Cooling Rr 

m Pamphict and Sample Scat Free. e. — iN. ilis 
CRUCIBLE со, Jorsey City, N.. 3.5 D = 


е 
= 
wr E 


ELECTRICITY. _ 


CHARLES J. KINTNER, 45 Broedway, New York. 
Solicitor of Domestic and Foreign Patents and Expert 
in Patent Causes. Late Principal Examiner, Olaes of 
Electricity, U. 8. Patent Office. Trade Marks, Labels 
and Designe. ELECTRICAL PATENTS a specialty. 


Published monthly. Now in its seco 

year. The only ale subject de voted id 
subject. It is both 

ive 


one À up to-date. Subscription, $! year. 


M. 
—— ÓÉBIPÓBPP DC 
Dixon's Pure Flake Graphite 


Von. XIV., No. % 


Рвлнк N. PHILLIPS, President. —: F. PHILLIPS, Е. ROWLAND PHILLIPS, об аа 
Onas. Н. WaGENSEIL, Treas. General Manager. Onas. К. KEMINGTON, IR., secretary 


American Electrical wan 


| 

| 

| Providence, R. I. 
dare & Insulated Electric Wire. 


Electric Light Line Wire. 
| incandescent and Flexible Cords. 


«ailway Feeder 


y 7 S 
and Trolley Wire. Ney ) 


—. 


З a 
AMERIGARITE, MAGHET, OFFICE AND ANNUNCIATOR WIRES. % 27 
Cables for Aerial and Underground Use ESS 


Jew York Store--P. C. ACKERMAN, 10 CORTLANDT STREET. 
Chicago Store—F. E. DONOHOE, 241 MADISON STREET. 
Meatres! Branch—EUGENE F. PHILLIPS’ ELECTRICAL WORKS. 


CASTINGS, FLAWLESS. 
SOUND, AND EXACT DU: 


PLICATES OF PATTERNS 


E.A WILLIAMS & SON.107 PLYMOUTH ST..JERSEY CITY.N.J. 
We are being bombarded by custom- 
er8 wbo want our fans at the rate ol 


| B 0 М BAR D М E N one day's production a minute. They 
bave tried them before and know a good thing when they see it. 4} inch fan оп! 
complete, $4.00; 6 inch, complete, $4.80; 8 inch. complete, $12.50; 10 incb, complete, 


$1700. Your diecount to J uly 186, thirty per cent. You are new to ue and we тац 
Money back if you don't find them tbe best and 


your trade. 
cheapest. 


THE “8& В” ELECTRIC COMPANY, 
74-76 Fulton Street, NEW YORK. 


Catalogue No. 13—320 pages—now ready. Get one. 


American Electric Telephone Co. 


171-1732 S. Canal St., 


CHICAGO, ILL., U. S. A., 


MANUFACTURERS OF 
High Grade Telephone Apparatus, Long Distance Series and ' 


Bridging Type Telephones, Repeating Coils, Distributing | 
Boards, etc , etc, Г 


WE NOW HAVE READY FOR 
THE MARKET OUR NEW 


Wc ооба ЖЕ" 


"Express " Switchboard: 


This Board is а New Departure, the mos 
Rapid Switching Apparatus ever devised, and 
will pay а daily dividend in quality of ser 
vice rendered. 


F ANT. NM: 


UM ae a 0 f 


Self-restoring Drop. 
Self-restoring Ring-off. 
Rapid Ringing Device. 


Each Drop and Jack Self-Contained in 3 
Hard Rubber Case, сап be removed anf re- 
placed in Board in one minute without di* 
turbing a single connection. 

Each Drop indicates if line is working 
properly. 


Correspondence Solicited. 
All Goods Guaranteed. 


Сога е Ivv vurup ^* 


Gagtess `` >wnenvvard, 


` — d EU а, 
s DES ‘ 


p! 


н. жк REGE И 


perience as manager of 


JULY 6, 1898 


ELECTRICITY. 


SITUATIONS WANTED. 


OL NPD NLP AOA NP POP LOA OP POL AIA LP AA NP BPA PB PO POO 


Free Advertising. 


Inquiries from those seeking employment aa 
Electrical Engineers, Superintendents, Fore- 
men, Salesmen, Dynnmo-tenders, Constructing 
and Designing Engineers, Electro-metallurgista, 
or in other positions requiring technical expert- 
ence or intimate acquaintance with the electrical 
trade, wil) be inserted in this column Withoat 
Charge. Each advertiser is invited to repeat his 
advertisement !n case the first one produces no 
results. 

It is the desire of the management of this 
paper to bring the unemployed and the em- 
ployer together to their mutual benefit; and to 
this end they Invite the former to make use of 
this column without charge. No advertisement 
exceeding five lines (about 85 words) will be in- 
serted, but advertisers may write fully of their 
qualifications and these letters will be kept on 
file for future reference in filling vacancies 
which may occur. 

Applicants should write clearly and distinctly 
and enclose postage to insure attention. 

Address all communications to Free Advertis- 
ing Editor, ** Electricity," New York, 


40 WAN TED.—Positio as superin endent 
of plant by an elect ſetan; seven 
years" practical experience n light and power, 
both alternating and direct c rrent; excellent 
reference. Address G. K , care ELECTRICITY. 


\ ANTED.—Posititon by an engineer 
47 whe has had about ten years expe- 
rience іп lighting and street railway plants; 
also understands ice achines; at present em- 
ployed; beat «of reference; married; will go t 
any section of the country. Address 

D C W., care ELECTRICITY. 


» WW ^^ TED. —Position as superi: tendent 
4 or assistant superintendent of an elec 
tric lighting piant; have had 9 years’ practical 
experience in electric lighting in &ll its 
branches; am a machinist by trade; can furnish 
the very best of references. Address 
1, E., care ELECTRICITY. 
W AdTED.— Position by electrician as 
49 auperintendent or manager of a tele- 
phoneexchauge, 10 years’ experience; best of 
references; married; strictly temperate. Ad- 
drear H. M.. 617 Front st., Fort Madison Ia. 


O WAN! EI. — Position as superintendent 
5 of an electric lighting plant within 
100 miles of Chicago by licensed engineer with 
8 years’ practical experience; can furnish the 
very best of references. Address 

M.E G care ELECTRICITY. 


[ W ANTED.—Posttion by a young man 
5 With lest education, both technical 
and general; some business experience; would 
prefer positfern 10 some department of elects ics] 
work where rapid advancement ія the reward 
of industry and merit; at present employed, 
Address D. W , саге ELECTRICITY, 


2 үү ANTED.—Position by a, young man 
5 experienced in winding armatures 
and testing electrical machines, viz., genera- 
tors, motors, ele. Address 

A. A. E., care ELECTRICITY. 


53 W ANTED — Position as engineer : theo- 


retical and practical; about 5 years 
in street railway plants; before marine engi- 
neer with галу Ане company: open for en- 
gagement best of references; married: strict- 


ly temperate, Address 
|l C. W, саге ELECTRICITY. 
үү ANTED.—A voung man (23) with two 
54 vear- practical experience іт elec- 
trical work, praduate of technical school, de- 


sires position with eiectric railway or light and 
power plant, Address 


{ K rare 


VV ANTILD,—A young man, 24 years old, 
55 withes a situation as oiler or dvnamo 
tender: understands pipe flirting 

M., care ELECTRICITY. 


PY уст үстү 


Adres 


56 үү NI. 


Position by a young man, 


l? viarsof ave, in Greater New York, 
where I can learn clectrical engineertog: have 
good education; excellent reference as to char- 
acter, honesty ete. Ares 


HW. M'. care Fr титстт: 


VV ANIED —Eilectrie railway, power, 
57 light, „ten; young man, general elec- 
tric experience 15 years, 4 years of electric rail- 
wav Operation, wishes position as superintend- 
ent or assistant; can manage amusements, elec- 
tric liglits or sell goods, Address 

PAEK ы KONE Кткститст'гү, 


enpr 


58 үү А СР. Sitten һу в young man 


(23) as Superintendent of electric 
light or pump ng plant or telephone exchange: 
four years’ exverience with steam and electrical 
machinery: four years’ technical course in 
English college; b st references. Address 

R. R. K., care ELECTRICITY. 


59 WANTED. - Position by ап electrical 
engineer: three vears' practical ex- 
200 K. W. iht and 
power plant; graduate of Cornell University in 
the course of electrica! engineertog: AI refer- 
ences furnished from former employer and 
from General Ele: tric Company. Address 
MANAGER, care FrLECTRICTTY 


60 W ANTED —Is your telephone exchange 
Tv . 

paying? Inexperienve js costly; 

eff eieut management means profit. Advertis г 

ofil*r^ li years’ experience; American and Eu- 

ropean Hell companies: clean record. well 


BANKERS AND BROKERS. 


— PPP LOLOL PO a ug Pm Ol ug ll 
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SPENCER TRASK d& CO. 


BANKERS. 
Albany, New York, 


DEALERS IN LOCAL SECURI!IES. 


JOHN B. BARBOUR. JR.. 


STOCK AND BOND BROKER, 


404 TIMES BUILDING, 
Pittsburg, Pa, 


MEMBER PITTSBURG STOCK EXCHANGE. 


Street Railway Securities a specialty. 


W. E. HUTTON c CO. 


INVESTMENT BANKERS. 


13-15 EAST 3p STREET. 
Cincinnati, Ohi¢ 


Members Cincinnati and New York Stock Exchanges 


GORDON STRATHY d& CO., 


STOCK BROKERS, 


No, 9 St. SACRAMENT STREET, 
Montreal. = 
Strictly Commission Business Only. 


H. GORDON STRATHY member Montreai Stock Exchange since 1870. 


WHITAKER & HODGMAN. 


BOND AND STOCK BROKERS, 


300 N. КопЕтн TREET, 


St. Louis, Mo. 


Local and Street Railway Securities a Specialty. 


A. E. AMES ck CO.. 


BANKERS AND BROKERS, 
10 KING STREET, W., 


Toronto, Canada. 


MEMBERS TORONTO STOCK EXCHANGE. 


HAMBLETON d& CO. 


9 SOUTH STREET, 
Baltimore, 


BANKERS, 


Negotiators of Municipal and Corporate Loans. 
INVESTMENT SECURITIES OF THE BEST CLASS A SPECIALTY. 


Deposit Accounts received. Stocks, Bonds and other securities bought and sold. Private wire tc 


New York, Philadelphia and Washington. 
Letters of Credit issued, good in all parts of the world 


C. FRANKLIN NUGENT # CO. 


BANKERS. 


Providence, R. І. 


Enterprising Young Electrical Engineers 


who desire to obtain a year’s subscription to 
“ Electricity ” free of charge can do so by 
securing two new subscribers. Published 
weekly. $2.50 per year. Address 


ELECTRICITY NEWSPAPER СО. ” 


Md. 


POSITIONS VACANT. 


Free Advertising. 


Inquiries from employer? in want of Elec 
trical Engineers, Superintendents, Foremen, 
Salesmen, Dynamo-tenders, Oonstructing and 
Designing Engineers, Electro-metallurgists, or 
other assistance from those possesssd of tech- 
nical experience in the various electrical lines, 
will be inserted in this column Without Charge, 
whether subscribers or not. 

Applicants should enclose the necessary post- 
age to insure the forwarding of letters, 

Address all communications to Free Adrertis- 
Ing Editor, ** Electricity," New York. 


“СС 


ANTED.—Energetic, honest and skillful 

man to take charge of one room tn a manu- 
facturing establishment; must be accurate ma- 
chinist, go: d brass wor«er and under-tand fin- 
ishing. He must be familiar with the construc- 
tion of light, quick trains and the finish of flue 
instruments, Apply at once, stating aee, expe- 
rience, last position, references (not required). 
Minimum pay allowed during 30 day tríal. 
Regular pay desired if accepted. Address 
FIRE ALARM care Frere rry, 


ANTED —Telephone inspector who can do 

line work ; Southern town ; 125 telephones; 
low wages to begin Addr. as, with reference, 
giving experience, H , care ELECTRICITY. 


Үү ANTED.—Experienced тап. thoroughly 

competent to take charge of an incandes- 
cent lamp factory in all its details. Address 
with particulars, M., «are ELECTRICITY, i 


How Two Boys Made 
Their Own Electrical 
Apparatus. 


By THOMAS M. ST. JOHN. 


The book contains directions for making 


all kinds of simple apparatus for the study 
of elementary electricity. 
Bound in cloth. Price $1.00. 


Address 
ELECTRICITY NEWSPAPER Co., 
136 Liberty St., New York. 


Blue Print Paper 


for making duplicate copies of drawings, 
Finest quality. Lowest price. 


WE MANUFACTURR 


Drawing Instruments 


of the finest grade. Send for 
Drawing paper and supplies. Oameras and 
hoto materials. Bon Ton Cameras 8% х 8 
5, delivered at any ехргевв office. Finest 
Camera, Oatalogue Р. 


THOS. H. McCALLIN X CO., 
1080 Arch Street. Philadelphia. 


INVESTORS 


Need to learn of the value and permanency 
of the investments they make. 


TLEGTRIGITY 


is the only publication fearless enough to 
present information which will enable 
investors to discriminate between 


SAFE and UNSAFE 


Kleetrina! Invootmente 


Catalogue D. 


de [ба wants sub- 


ptiép|and advertising 
agent$-in every citv and 


ELECTRICITY. 


spend all your 
earnings for coal 


DON Т 


track repairs. Show you аге 
up-to-date by running up-to- 
date equipment. Our trucks 
and eteel-framed cars will help 
e | youearn dividends. Our idea 
$ | of rolling stook is to make it 
light and strong and equip it 
: with our Equalized Brakes, 
@ | which avoids flat wheels and ao- 
7 cidents. Write us when you are 
ө | tn the market for NEW IDEAS. 
$ GRAHAM EQUIPMENT CO. 


VoL. XIV., No. 26. 


ANY 


ELECTRICAL BOOK Published ir America or 
Europe will be sent postpaid on receipt of price by 


ELECTRICITY NEWSPAPER CO., 136 Liberty Street, N. Y. 


Now 
The Brightest 


ELECTRICAL 


SUBSCRIPTION PRICE, 


and 


is the time to 


he s gnus ctum 
i + + 


— d 


a d T Mus е эн »" гене; к "MU 
E at hat XS. Y J PIS E 
P T4 * _ =й 


Subseribe for 


Most Readable of all 
JOURNALS. 


$2.50 per Tear. 


CLASSIFIED INDEX TO ADVERTISEMENTS. 


For Alphabetical Index See Page IV. 


Electric Appliance Oo., 242 Madison St., Chicage 
Weston Flectrical Instrument Oo., 114 William t., Newark, N.J, 
Cherry Electric Works, 27 Third avenue, New York. 


BANKERS AND BROKERS. 


A. K. А тен & Oo., 10 King Rt., W., Toronto, Oanada, 

John B. Barbour, Jr., Times Building, Pittsburg, Pa. 

Hambleton & Co., 9 South St., Baltimore, Md. 

W. К. Hutton & Oo., 13-15 E. 8d St., Cincinnati, О. 

C. Franklin Nugent & Co., Providence R. I. 

Gordon Strathy & Co., 9 St. Sacrament St., Montreal, Canada. 

Spencer Trask & Co., Albany, N. Y. 

Whitaker & Hodgman, 800 N. Fourth St., St. Louis, Mo. 
BOILERS. 


Abendroth & Root Mfg. Oo., 28 Cliff St., N. Y. 


CARBONS BATTERY. 
Electric Appliance Oo., 242 Madison St., Chicago. 


CIRCUIT BREAKERS. 
Ward Leonard Electric Co., Bronxville, М. Y. 


COPPER. 


Eureka Tempered Copper Company, North East, Pa. 
E. A. Williams & Son, 107 Plymouth St., Jersey City, N. J. 


CONDENSERS. 
Goubert Manufacturing Co., 14, 16 Church Street, New York. 
CONDUIT. 
Electric Appliance Co., 242 Madison St., Chicago. 
New York Insulated Wire Oo., 15 Cortlandt St., New York. 


CONSULTING ELECTRICAL ENGINEERS. 
A. L. McRae, 316 N. Sixth stieet, St. Louis, 
The Frank B. Rae Engineering Oo., Chicago, III. 
DRILLING MACHINES. 
Gould & Eberbardt, Newark, N. J. 


DYNAMOS AND MOTORS. 


Oolburn Electric Mfg. Co., w Main St., Fitchburg, Mass. 
Fort Wayne Electric Corporation, Fort Wayne, Ind. 
Stanler V'ectric- Mig C., Pittefield Maas 


Sprague Electric Company, 20 Broad St, New York. 
ELECTRICAL MACBINERY 
Obicago Edison Company. 189 Adams Street, Ohic.go, III. 
FAN MOTORS. 
wai "n * * 
Tamen H. Manon, 154 Fat 250 dt. Now Vorg. o. П, 
5 & B" Electric Company, 74-66 Fulton St., New Y .г ‘ 


FEED WATER HEATERS. 
Ronbert Manufacturing Oo.. 14. 16 Ohurch Street, New York. 
FLUSH SWITCHES. 
The Electric Protection Oo., 1026 Filbert at., Philadelphia, Pa. 
GEAR CUTTERS. 
Gould & Eberhardt, Newark, N. J. 


INSTRUMENTS, TESTING AND RECORDING. 


Electric Appliance Oo., 242 Madison St., Ohicago. 
Weston Electrical Instrument Oo., 114-120 William S$., Newark, 


. J. 
LAMPS, ARC. 
Electric Appliance Oo., 242 Madison St., Chicago. 


LAMPS, INCANDESCENT. 


Beacon Lamp Oo., New Brunswick, N. J. 
Bryan-Marsh Oo., 186 Liberty St., New York. 


Electric Appliance Oo., 242 Madison St. Ohicago. 
Electrical Engineering Oo., Minneapolis, Minn. 
Orient El cal Company, Youngstown, O. 
Warren Electric & Specialty Co., Warren, O. 


LAMPS, MINIATURE INCAN DESCENT, 
Bryan-Marsh Oo., 186 Liberty st., New York. 


LATHES, 
Gould & Eberhardt, Newark, N. J. 


LUBRICATING GRAPHITE. 
Joseph Dixon Orucible Oo., Jersey City, N. J. 


MOTORS. 
See Dynamos and Motors. 


PATENT ATTORNEYS, 
Davis & Davis, Washington. D. C. 
Charles J. Kintner, 45 Broadway, New York. 


PLATINUM, 
Maker & Oo., N. J. Railroad Ave., Newark, N. J. 
PORCELAIN INSULATORS AND CLEATS. 
Electric Appliance Oo., 342 Madison 8t., Chicago. 
RHEOSTATS. 
Ward Leonard Electric Oo., Bronxville, М. Y. 
SEPARATORS. 
Goubert Manufacturing Oo., 14, 16 Church Street, New York. 
8 
Gould & Eberhardt, Newark, N. J, 


SUPPLIES, GENERAL ELECTRICAL. 
Hance Oo., 242 Madison 8t., Ohicago 
nealing Oo., Minneapolis, Minn. 
SWITCHBOARDS. 
A. & J. M. Anderson, 239 A 8t., Boston, Mass. 


SWITCHES. 
A. & J. M. Anderson, 289 A S1., Boston, Mass. 
Electric Appliance Co., 242 Madison 8t., Obicago. 
TELEPHONES. 


American Electric Telephone Oo., Kokomo, Ind. 
Electric Appliance Oo., 242 Madison St., Chicago. 
Northwestern Telephone Mfg. Oo., Milwaukee, Wis. И 
Western Telephone Construction Co., 250 South Olin ' 
Chicago, П). 
THEATRE DIMMERS. 


Ward Leonard Electric Co., Bronxville, N. Y. 


TOOL HOLDERS. 
Gould & Eberhardt, Newark, N. J. 


TRANSFORMERS. 


Electric A 
Electrica] 


Fort Wayne Electric Corporation, Fort Wayne Iod. 
Stanley Electric Mfg. Оо., Pittsfield, Maas. 
TROLLEYS. 
A. & J. M. Anderson, 389 A 8t., Boston, Maes, 
| TRUCES. 
Graham Equipment Oo., Boston, Mass. 
VOLTMETEBS. 


Electri A lian e? 242 Madiso St. Chi е 

Weston ectrical certes Oo., 1M William B, Newark, N. J. | 
WATCHMAN’S TIME DETECTORS. 2 

The American Watchan's Time DetectorOo., 284-285 Broadway, 


New York. 
WATTMETERS. S 
Weston Electrica! Instrument Oo., 114 William Bt., Newark, ^. 
WIRES AND CABLES. 
American Electrical Works, Providence, R. I. 
Sint applies Conair Manton sus late crane 
с р псе . n * Bi 
ber a Gutta P Insulating Oo., 15 . Bh 


ew Yor 
New York Insulated Wire Oo., 15 Cortland? Bt., New York. 
Ottonite Oo., 258 Broadway, New York. 
Standard Underground Cable Co., Pittsburg, Pa. 
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WESTON 


Standard Portable 
Direct-Reading 


VOLTMETERS, | MILLIVOLTMETERS, 

VOLTAMMETERS, AMMETERS, 

MILLIAMMETERS, OHMMETERS, 

GROUND DETECTORS and CIRCUIT 
TESTERS, 

PORTABLE GAL VANOMETERS. 


Our Portable Instruments are recognized as THE STANDARD the world over, 
The SEMI.PORTABLE LABORATORY STANDARDS are still better. Our 
STATION VOLTMETERS and AMMETERS are unsurpassed in point of extreme 
accuracy and lowest consumption of energy. 


Weston Electrical Instrument Company, 


114-120 William Street, NEWARK, N. J., U.S.A. 


W 


ö.... 


= - n GE um 


x 


MISCELLANEOUS, 


Ventilating 
Fan Controllers. 


Ward Leonard Electric Co., 


Bronxville, М. Y., U. 8. А. 


Northwestern Telephone Mfg. Co. 


Offices: 43 and 44 Loan & Trust Building, 
MILWAUKEE, WIS. 


Telephones, S w itoh- 
boards, Magneto Bells 
etc. Over 15 years 
practical experience in 
һе service with the 
licensees of the Ameri- 
сап Bell Telephone 
Co., a sufficient 
antee of the efficien 
of our . 1 
of our telephones are 
equipped with a Solid 
Back Transmitter, 
identical in principle 
with that used by the 
American Bell Tele- 
phone Co. for trans- 
mitting articulation a 
distance of 1,600 miles. 
Send for prices and 
mention this paper. 


SSEND FOR A BICYCLE 


Migh Grade '98 Models, $14 to 640. 

3 ^ CREAT CLEARING SALE of '97 and 96 

models, best makes, 69. 7 5 to $18. Sent on 

wt approval without a cent Free use 

\ ДХ of wheel to our agents. rite forour new 

Ma Dian "How to Earn a Bicycle” and make 

An ue [A ЕЕК —40 high 

ЖТ grade '97 models (slightly shop worn]. 810 5 
each. “Wanderings Awhee 

art, FREE for stamp while they las 


PROUTY FLECTEO- 
GASOLINE ENGINES. 


A The simplest, most reliable 
i b and practical working engine 
I“ lon the market. For perticu- 
Ү 2 lars, sizes and prices, address 


8 E. PROUTY, 
85 Dearborn St., Chicago,U.B.A. 


Bargains in Electri- 
cal Machinery. 


Two hundred Dynamos, direct current, alter- 
nating and are; 200 Motors, from 1 to 800 H. P., 
any voltage; 100 Steam Engines, vertical, bori- 
zontal and marine type, high, moderate and slow 
speed, with or without boilers. Wanted a full 
description of what you want to buy or sell. 


WRIGHT, 989 Monadnock Block, Chicago. 


* Standard Wiring, " 


FOR ELECTRIC LIGHT AND POWER. 


By H. C. CUSHING, JR., 


ectrical Inspector Fire Underwriters’ Teriff 
= ii Association of New York. 


Adopted by the Fire Underwriters of 
the United States. 


It contains tables, formulas and rules for eve 
system of inside and outside wiring.  Fift 
edition. Russia leather cover. Price $1. 


Address 
ELECTRICITY NEWSPAPER CO., 
138 Liberty Street, New York. 


ПТ BE 
“A BUTTON PRESSER,” 


for he isa 8 


ty 

ho ів content prem сто banos, 
Et othere da the res aad then claim 
the resuits as hie To a 
Successful 


owo. 
Photographer you must read 


THE PHOTOGRAPHIC TIMES, 
ee 


‚” a souvenir ' 


ELECTRICITY. 


PROFESSIONAL. 
A. L. McRAE, 


316 N. Sixth Street, ST. LOUIS. 


Reports, Testas. 


PATENTS, 


Caveats, Trade-marks 
roperly procured in t 
oreign countries. 


High-class Work. 
fringement Suits Conducted. 


DAVIS & DAVIS, 
(Successors to Alexander & Davis), 
Opposite Patent Office. Washington, D C 


G. WILFRED PEARCE, 
Electrical, Steam and Compressed Air Apparatas, 
SAINT PAUL BUILDING, 
NEW YORK. 


The Frank B. Rae 


Engineering Company, 
ELECTRICAL AND MECHANICAL 


ENGINEERS. 


Suite 910, Fort Dearborn Building, 
No. 184 Monroe Street, Chicago, III. 


Member American Institute 
Electrical Engineers. 


This company makes a specialty of.“ Munici- 
pal Enginee:ing," estimates of coat of plant, 
cost of operation, plans, specifications, supervi- 
sion and final teats upon Electric Lighting and 
Water Works Plants. 

References by permission: 
Hon. H. S. Pingree, Governor, Lansing, Mich. 
Hon. John MacVicar, Mayor, Des Moines, Iowa. 
Hon. Edward W. Brown, Mayor, Roc ford, III. 
Hon. W. G. Mellinger, Mayor, Cumberland, Md. 
Alao to the Mayors of the following cities: 
Madison, Wisconsin; Sycamore, Woodstock, 

Illinois; London, Bryan, Columbiana, Ohio; 

Lansing, Hillsdale, Negaunee, Evert, 
Weat Bay Citv, Michigan; Spring- 
| ville, New York, etc. 

Correspondence solicited. 


/009999999S9$1$í$1$1$70$j$1$1$1$j*S$í$If9$9$19$9$1$9S9S$S9$9$1S9S9S9999999099 090900900 : 


jt 


WILL 


INTERESTED 
in reading 


| 
| The Manufacturer, 
| 
| 


a weekly Magazine published by the 
Manufacturers’ Club of Philadelphia. 


It is edited by specialists on economic 
subjects, and contains a fund of useful 
and valuable information to all business 
men. 


Manufacturers and merchants desirous 
of extending trade at home and abroad 
should write for advertising rates. Over 
1,000 leading firms are represented in 
the ownership of the journal. Millions 
of dollars are spent each year by these 
firma in the process of buying and sell- 

ng. 


SUBSCRIPTION.................... 18.00 per year. 


Including 12 monthly International 
Editions. 


Address 


THE MANUFACTURER, 
Philadelphia, Pa. 


Do You Usea 
Wiring Table? 


Oertainly. But do you know how that wiring 
table was made and why you take the various 


steps to get resulte? 1f not, you are not 
the table intelligently. ae 


Grier’s me „лев and How to 
se Them 


should bein your hands. postpai " 
сірі of 31. n d onre 


_ ELECTRICITY NEWSPAPER СО. 
136 Liberty 5t., New York. 


CONSULTING ELECTRICAL ENGINEER, 


Estimates, Plans, Specifications, Examinations, 


Designs promptly and 
he United Btates and all 


Moderate Fees. In- 


MISCELLANEOUS. 


SARATOGA, 


THOUSAND ISLANDS, 


ADIRONDACK 
MOUNTAINS. 


The greatest of American health and 
pleasure resorts are directly reached by 
the through parlor and sleeping cars of the 
New York Central. 
great line is elegant and luxurious in every 
particular, strictly maintaining the apt 
title bestowed upon it of 
Greatest Railroad.’’ 


The service by this 


‘* America’s 


For a book or folder descriptive of the 
above resorts, together with the time 
and rates of fare, send a 2-cent stamp to 
George H. Daniels, General Passenger 
Agent, Grand Oentral Station, New York 


know the Cone 
stitution of the 


DO YO United States 


Every citizen of the republic should be familiar 
with the Constitution and all the charters of our 
national policy. You can find them collected in 


Our National 
harters, 


& pamphlet giving the Constitution and Amend- 
ments, The Declaration of Independence, the 
Articles of Confederation, Washington's Fare- 
well Address, the Dictatorship Conferred on 
Washington, the Ordinance of 1787, the Monroe 
Doctrine, and the Emancipation Proclamation. 
As a matter of patriotic pride, If for no other 
reason, every American should be familiar with 


these documents. Price so cents. 


Shall 1 Study Law? 


BY ONE WHO HAS TRIED. 


5 

up the law asas study, either 
for practice, for general culture, or for business 
purposes, and discusses the matter fully, givin 
reasons for and against it, together with muc 
practical instruction, enabling men to know what 
to do ín answer to this question. 


Paper bound, 69 pages. Price soc. 


Address Electricity New per Co., 
186 Liberty St., Keer York, 


WAWRARRRARCUNCARR A NA 
1@ e 


The Motor Engineer's 
4x> Electrical Worker's 


Handbook. 


BY WILLIAM LINTERN. 


This book in pocket form will be found ex- 


tremely valuable as а book of reference for the 

use of motor engineers and street railway men. 
It contains diagrams of controller connections 
and combinations, and gives various methods 
of testing, both simple and reliable. 


Price, morocco cover, $1.00; cloth cover, 50 


cents. Address 


ELECTRICITY NEWSPAPER OO. 
186 Liberty 8t, New York, 


(Vox. XIV., Не, Y 5 


MISCELLANEOUS. 


DO YOU NEED SMALL DRY BATTERIRMH 


If so, write and tell what you want, 
56x23 inches 1.5 volts; 54x2\ inches 5 amperes, 


VITALIS HIMMER, 
Pioneer Manufacturer of Dry Batteriea, 


162 William Street, New York 


THE TELEPHONE. 


PUBLISHED MONTHLY. 


The Only Journal in the World D.. 
voted Exclusively to Telephony. 


Should be Read by Every Man Interested in the 
Development of the Art. 


SAMPLE COPY FOR THE ASKING. 
SUBSCRIPTION RATES $1.50 PER ANNUM 
IN ADVANCE. 


THE TELEPHONE PUBLISHING co., 
P. O. Box 1178, CHICAGO, ILL. 


Blair's 

Ink Making 
Security 
Fountain 


Pens. 


Produci their own ink by 
merely filling the holder with 
water, which turns into а deep 
black, purple or scarlet copying 
ink, enabling the owner to pro- 
duce the right ink at any time or 
place. The ink-making quality 
will last one year and oan be re- 
newed at a trifling cost, saving 
the price of the pen ір a few 
months, 

They cannot leak. А 

No weak internal шеоһапївш. 


ooo shape 14 carat Gold 
ens 


Upper feed bars on long point 
pens. | 
Under feed-bars on short point. 
They oost no more, even oon. 

siderably less, than the old 


makes. um 
More than 12,000 sold in m 
^. weeks. 


To give ‘our readers this Abeo- 
lutely Perfect Fountain Pen at a 
moderate price, we have made an 
arrangement with Blair’s Foun- 
tain Pen Company of New York 
to furnish our subsoribers their 
' Security Fountain Pens at the 
following low 

PRICES: 
No. 1 Gold Pen, fine point, at $1.75. 
No. 2 Gold Pen, fine or stub point, E 
No, 3 Gold Pen, fine or E pont n . 
No. 4 Gold Pen, fine or stub point, фо. 

Haadsonely Chased and Gold Mounted, 
75 cents extra. ' 

To insure getting these pens at р 
named, orders for them should be н 
direct to this office with the price gen 
pen desired. Should you wish $0 1 
them insured against loss in the mails, вер 
eight cents extra. Address 


ELECTRICITY NEWSPAPER 00. 
136 Liberty St., New York. 


——— 


Electricity and 
Magnetism. 


Lessons of the Chicago School of Electricity: 


ve leasons р 


N3d0 3ZIS TINS 40 CE 


re 
ries of easy 

by a dare numberof the leading raked er pr А 

this country especially for "айе Cs eng* 

systematic course of study in el 


i covering 825 pages handsomely 

ound in clot 
Bent, postpaid, on receipt of price, G, 
ELECTRICITY NEWSPAP? 
136 Liberty Street, New 


7 
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TWO:PHASE GENERATORS 


Entirely novel in construction and having 


No Moving Wire, No Collector, Slow Speed, 
Better Inherent Regulation, Higher Efficiency, 


than any alternating machine on the market: 


SELF-STARTING TWO-PHASE MOTORS, 


superior in many ways to direct current motors, 


THE BEST TRANSFORMER. 


These are the essential elements in our 


TWO-PHASE SYSTEM, 


which is the only practically completed system in operation to-day for furnishing light and power 
from the SAME ALTERNATING GENERATOR AND CIRCUIT. 


STANLEY ELECTRIC MFG. СО, 


PITTSFIELD, MASS. 


BRANCH OFFICES: 
CHICAGO, 306 Dearborn Street NEW YORK, Rooms 1006 and 1007 Empire Bldg., Broadway and Mn Street. BOSTON, Equitable Building. 
SAN FRANCISCO, 800 California Street. 8T. LOUIS, MO., Western Electrica Supply C ANDERSOR, 8 8.C. 


The Royal Electric Co., Montreal, Can., are exclusive licensees for the manufacture of the S. К. C. 
System in the Dominion of Canada. 


THE BEST BOOKS 


FOR 
AMATEURS AND ELECTRICAL VV ORKERS. 
ELECTRICAL (INSTRUMENT MAKING FOR AMATEURS.—A practical I ONES ELECTRICAL WORK.—Tells how to wire buildings {от Bells, 


$0.50 $ Burglar Alarms, Annunciators, Eleotrio Gas Lighting, eto. Illustrated 
with 22 diagrams. By W. A. Wittbecker. 12mo pasper.———————— ———— 30.25 


$ PRACTICAL ELECTRICS.—A universal hand-book on every-day, electrical 
$ matters, including Bells, Carbona, Induction, Intensity and Resistance Coils, 
$ Dynamos, Measurements, Microphones, Phonographs, Storage Batteries and 
$ 


Hand-book with 48 Illustrations. By 8. R. Bottone. 12mo oloth. 
DYNAMO AND MOTOR BUILDING FOR AMATEURS.—A oonoise hand-book 

illustrated with working drawings. Ву C. D. Parkhurst. 12mo oloth.— 1.00 
ELECTRIC TOY MAKING FOR AMATEURS.—A fully illustrated desoription 


showing how to construct Batteries, Magnets, Motors, Dynamos and mis- 
oellaneous toys. By T. O'Connor Sloane. 12mo cloth. — — 1.00 


Telephones. pp. 135.  12mo oloth. 0.75 


Any of These Works Sent Postpaid Upon Receipt of Price. 


The set of five and one year's subscription 
to ELECTRICITY will be sent for $5.00. 


ELECTRICITY NEWSPAPER CO., 


136 LIBERTY ST., NEW YORK. 
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